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Maryland Overview
Maryland:
• Atlantic Ocean and Chesapeake Bay
• 7,719 miles of shoreline
• Coastal in the East to Appalachian Mountains

in the West
• Ranked 42nd in Area (12,407 sq. mi)
• Ranked 19th in Population (6,006,401)
• Average annual temperature 55.1oF

– Summer average 80oF
– Winter average 20oF

• Increases in temperature, precipitation 
intensity/frequency, and sea level change 
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Climate Change/Flood Reduction 
Groups

Maryland:
MD Commission on Climate Change Work Groups

Education, Communication, and Outreach
2015 Report on Education, Communication and Outreach 

Greenhouse Gas Mitigation 
2012 Greenhouse Gas Emissions Reduction Plan & 2015 Update

Adaptation and Response
Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate 
Change, Phase I: Sea-level rise and coastal storms
Comprehensive Strategy for Reducing Maryland’s Vulnerability to Climate Change, 
Phase II: building societal, economic, and ecological resilience

Scientific and Technical 
Updating MD’s Sea-level Rise Projections Report – 2013 

Silver Jackets – Baltimore - 2010
Coast Smart Council – 2014
Maryland Resiliency Partnership - 2015



House Bill 514
Maryland Commission on Climate 

Change



House Bill 615
Coast Smart Council



2014 Climate Resiliency Pilot
Study Objectives

• Assess Vulnerability to SHA’s 
Assets

• Develop Approaches to Address 
Current and Future Risk

• Provide Recommendations for 
Policy or Process Changes

“Improve Resiliency of Maryland’s 
Transportation System”

Floating Debris Lodged in a Bridge during Flood 
Event at Seneca Creek in Germantown, MD 

Photo Source: (FEMA/Skolnik 2006)



Pilot Study Climate Stressors

• USACE  Procedures Established in 
Circular No. 1165-2-212 (2013)

• Newer LiDAR and Assign Nearest Tidal 
Station 

Sea Level 
Change

HAZUS-MH 2.1 (Category 3  Storm Used)
Stillwater Depth Grids DevelopedStorm Surge

• Micro-scale Data Obtained from C-MIP
• Riverine Modeling in HAZUS-MH2.1 

(future)
Precipitation



2050 & 2100 Mean Sea Level
Eastern Shore Regional GIS Cooperative – Salisbury University

Methodology – USACE: Sea-Level 
Change Considerations for Civil Works 
Programs, October 2013



FHWA Vulnerability Assessment Scoring 
Tool for Assets
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						U.S. DOT Vulnerability Assessment Scoring Tool

						This tool provides a framework for conducting a quantitative, indicator-based screen for vulnerability, like the one conducted in the Gulf Coast Study for Mobile, AL.1 The tool is intended for State DOTs and MPOs interested in assessing how components of their transportation system may be vulnerable to climate stressors--including, but not limited to, changes in temperature, changes in heavy precipitation, sea level rise, and severe storms.

						The tool uses an indicator-based vulnerability scoring approach, which involves:

						• Collecting information about projected climate change in your area,

						• Considering which characteristics of your assets or system make it more vulnerable to climate stressors (i.e., selecting indicators),

						• Collecting data about those indicators for your assets, and

						• Considering how the data you collect about each asset should translate into a vulnerability "score" -- whether there are relevant thresholds and whether any indicators are more or less important than others

						Purpose of the Vulnerability Screen

						The purpose of this high-level assessment, or screen, is to determine which assets are likely to be particularly vulnerable, and which assets are probably not particularly vulnerable, to climate change. The results of this assessment are not meant to be the final word on any one asset’s vulnerability to climate change. Rather, the results indicate which assets deserve a closer look at their particular vulnerabilities.

						User Requirements

						• This tool offers a pre-built spreadsheet framework for conducting a quantitative, indicator-based vulnerability assessment. Successful use of this tool will require time and effort from the user to collect data about climate change stressors and transportation system assets.

						• The length of time required will vary based on the scope of the assessment--the number of assets, asset types, and climate stressors considered.

						• The data collection step is likely to be the most time-intensive, so plan accordingly.

						• The tool requires Excel 2007 or higher.

						How to Use this Tool

						• Read the background information below, then proceed to the "1_Set Up" tab.

						• Use this tool to estimate vulnerability for any asset type(s) and climate stressor(s).

						• The tool provides some suggested information for the asset type and stressor combinations used in the Gulf Coast Study, but users can apply this framework to any asset/stressor combination.

						• You can use this tool iteratively, adding additional assets, asset types, or climate stressors over time as you become more familiar with the process.

						• You can save your progress, leave, and return to the tool at any time.

						• Use the Table of Contents, the blue arrows, or the bottom tabs to navigate throughout the tool.

						• Click the "Home" icon (           ) in the top right corner of any sheet to return to the Table of Contents.

						• Instructions for each sheet are found in grey boxes at the top of each sheet.

						• Pale yellow cells are where you should enter your data.														User Entry here

						• Sheets with an "Update Tool" button require you to click the button to make sure changes to that sheet take effect elsewhere in the tool.

						• See the accompanying User's Guide and Use Case for additional information.

						Tool Steps

						The Table of Contents provides a diagram of the process of using the tool to conduct a vulnerability screen. In general, the key steps are outlined below:

								Step 1. Select Climate Stressors and Asset Types

								Step 1a. Select climate stressors

								Step 1b. Select asset types

								Step 2. Enter Specific Assets

								Step 3. Browse and Select Indicators

								Step 3a. Browse exposure indicators

								Step 3b. Select exposure indicators

								Step 3c. Browse sensitivity and adaptive capacity indicators

								Step 3d. Select sensitivity and adaptive capacity indicators

								Step 4. Collect Data about Climate Stressors and Assets

								Step 4a. Collect climate data (exposure information)

								Step 4b. Collect asset data (sensitivity and adaptive capacity informatin)

								Step 5. Adjust Indicator Scoring

								Step 5a. Adjust exposure scoring

								Step 5b. Adjust sensitivity scoring

								Step 5c. Adjust adaptive capacity scoring

								Step 6. View Vulnerability Results

						Background Information

						Vulnerability Components

						This tool derives a vulnerability "score" for each asset by first considering each asset in terms of the three vulnerability components:

						Exposure - Whether an asset will experience a given stressor (e.g., an inland asset may not be exposed to coastal storm surge)

						Sensitivity - Whether an asset will be damaged (through physical damage or operational disruptions) from exposure to a stressor

						Adaptive Capacity - How well the transportation system at large can cope with damage to a specific asset (e.g., redundant routes may be able to accommodate transport requirements while a particular asset is restored to service)

						Vulnerability Scores

						Relative vulnerability across assets is determined by calculating a vulnerability score for each asset, calculated as an adjustable weighted average of its Exposure, Sensitivity, and Adaptive Capacity scores. Vulnerability scores are on a scale of 1 to 4, where 4 represents the highest vulnerability.

						The Exposure, Sensitivity, and Adaptive Capacity scores are, in turn, calculated as weighed based on the asset's scores for a number of indicators that reflect how likely the asset is to be exposed, sensitive, or have adaptive capacity.

						For each component (i.e., exposure, sensitivity, and adaptive capacity):

						• Data are collected for each indicator

						• An approach is developed to derive scores from the indicator values -- each asset gets a score for each indicator (on the scale of 1-4), based on the value of that indicator

						• For example, say asset condition is selected as a sensitivity indicator. Asset conditions range from "Poor" to "Excellent." These values can be converted to scores, for example, where all assets in Poor condition receive a 4 and all assets in Excellent condition receive a 1.

						• Each asset receives an overall component score, based on a weighted average of its indicator scores. See the diagram below, which depicts the breakout for adaptive capacity. Exposure and Sensitivity scores are similarly composed of indicator scores.

						• Each asset then receives an overall vulnerability score, based on a weighted average of its component scores.

						• The result is a ranking of all assets by their vulnerability to each climate stressor that can be used to understand "weak points" in the transportation system.

						What is an indicator?

						An indicator is a characteristic of an asset that suggests whether that asset is likely to be vulnerable to a given stressor, either through being exposed, being sensitive, or having low adaptive capacity.

						For example, asset location can be an indicator of exposure. Asset condition can be an indicator of sensitivity, since assets in worse condition may be more likely to be damaged if exposed to a stressor. Traffic volumes (or other usage statistics) can be an adaptive capacity indicator for a roadway, since closure of high volume or otherwise critical routes will have a more severe impact on the overall transportation system network.

						How do I choose indicators?

						This tool provides examples of indicators based on the indicators used in the Gulf Coast Study and other related work.

						Indicator examples are only available for the types of assets and climate stressors considered under the Gulf Coast Study.

						Other information about asset sensitivity (and possible ideas for sensitivity indicators) is available in the Sensitivity Matrix (another tool within the Virtual Framework).

						Decide whether to use an indicator based on several factors, including

						• Whether you think it will serve as a reasonable descriptor of vulnerability for a particular asset in your experience and in your region

						• Whether you believe data exists that will inform your rating of that indicator for a given asset or set of assets

						1 U.S. DOT. 2013 . Screening for Vulnerability. The Gulf Coast Study, Phase 2, Impacts of Climate Change and Variability on Transportation Systems and Infrastructure. Prepared by ICF International for the U.S. DOT Center for Climate Change and Environmental Forecasting.

						Vulnerability Assessment Scoring Tool

						Developed for: U.S. Department of Transportation

						Developed by: by ICF International

						December 2013

						Version 1.0
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Glossary

		Glossary

				Term				Definition

				Adaptive Capacity				Adaptive capacity is a component of vulnerability, defined by the IPCC as "the ability of a system (or asset) to adjust to climate change to moderate potential damages, to take advantage of opportunities, or to cope with the consequences."

				Asset ID				Asset IDs are used in this tool as a labeling system for the various assets to be screened for vulnerability.

				Asset Type				An asset type is a set of transportation assets that can be characterized using the same indicators. For example, bridges are a separate asset type from roads because there are indicators such as bridge approach height and scour criticality that apply exclusively to bridges. Other examples of asset types are ports, rail lines, rail yards, bus stops, and airports.

				Climate Scenario				In this tool, a climate scenario refers to a potential change within a climate stressor. For example, within temperature changes, you could use this tool to assess vulnerability to a change of 2°F or a change of 5°F. Climate scenarios do not necessarily have to correspond to emissions scenarios, although that is one way of defining them (i.e., you could use temperature changes under a lower emissions scenario and temperature changes under a higher emissions scenario).

				Climate Stressor				In this tool, a climate stressor is defined as an external change in climate that may cause damage to the transportation system. Sometimes referred to as climate variables, these may include projected temperature changes, precipitation changes, sea level rise, or severe storms.

				Damage				"Damage" in this tool refers to the extent to which an asset is both exposed to a stressor and sensitive to that stressor. A damage score indicates how relatively likely an asset may be to be damaged by a stressor. This is distinct from a vulnerability score, which also encapsulates the asset's adaptive capacity. An alternate way of looking at vulnerability is comparing Damage vs. Adaptive Capacity.

				Exposure				Exposure is a component of vulnerability, defined by the IPCC as "the nature and degree to which an asset is exposed to significant climatic variations."

				Gulf Coast Study				The Gulf Coast Study is a project formally known as "Impacts of Climate Change and Variability on Transportation Systems and Infrastructure: The Gulf Coast Study, Phase 2," funded by the US DOT Center for Climate Change and Environmental Forecasting and managed by the Federal Highway Administration. This tool was developed under this study and based on the  vulnerability assessment for Mobile, Alabama conducted under the study. For more information, see http://www.fhwa.dot.gov/environment/climate_change/adaptation/ongoing_and_current_research/gulf_coast_study/index.cfm.

				Indicator				An indicator is a characteristic of an asset that is related to its exposure, sensitivity, or adaptive capacity. Indicators can be measured either qualitatively or quantitatively.

				Scope				Within this tool, the "scope" of the vulnerability assessment refers to how many asset types, assets, and climate stressors are evaluated.

				Scoring Approach				There are two types of scoring approaches in this tool: indicator scoring approaches and component scoring approaches. Indicator scoring approaches dictate how the raw data collected about each indicator is convered into scores, on a scale of 1-4. The component scoring approached dictate how different indicators are weighted when calculating the exposure, sensitivity, or adaptive capacity score. The default scoring approach will weight each indicator equally, but users can adjust the weights as desired. The scoring approach is typically based on professional judgment and/or "ground-truthing" results in previous experience.

				Sensitivity				Sensitivity is a component of vulnerability, defined by the IPCC as "the degree to which an asset is affected, either adversely or beneficially, by climate-related stimuli."

				Vulnerability				Vulnerability is the degree to which an asset or system is susceptible to, and unable to cope with, adverse impacts of climate change. Vulnerability is a function of exposure, sensitivity, and adaptive capacity. This tool evaluates asset-level vulnerability, which can be used to determine "bigger picture" system vulnerabilities.

				Vulnerability Component				There are three vulnerability components: exposure, sensitivity, and adaptive capacity. These three components are combined to yield the overall vulnerability for each asset.
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Contents

		Contents and Navigation

		Click on the diagram or list of pages to navigate throughout the tool. You can also use this sheet to keep track of your progress, checking off sheets as you complete them.

																												Glossary

																												Step 1. Select Climate Stressors and Asset Types

																												Step 2. Enter Specific Assets

																												Step 3. Browse and Select Indicators

																												Step 3. Exposure Intro

																												Step 3a. Browse exposure indicators

																												Step 3b. Select exposure indicators

																												Step 3c. Browse sensitivity and adaptive capacity indicators

																												Step 3d. Select sensitivity and adaptive capacity indicators

																												Step 4. Collect Data about Climate Stressors and Assets

																												Step 4a. Collect climate data (exposure information)

		Show																												Exposure Data																												1

																												Step 4b. Collect asset data (sensitivity and adaptive capacity information)

		Show																												Bridges Asset Data Collection																												1

		Hide																												0 Asset Data Collection																												2

		Hide																												0 Asset Data Collection																												3

		Hide																												0 Asset Data Collection																												4

		Hide																												0 Asset Data Collection																												5

		Hide																												0 Asset Data Collection																												6

																												Step 5. Adjust Indicator Scoring

																												Step 5a. Adjust exposure scoring (one tab per asset type)

		Show																												Bridges Exposure Scoring ('5a_Exposure AType1')																												1

		Hide																												0 Exposure Scoring																												2

		Hide																												0 Exposure Scoring																												3

		Hide																												0 Exposure Scoring																												4

		Hide																												0 Exposure Scoring																												5

		Hide																												0 Exposure Scoring																												6

																												Step 5b. Adjust sensitivity scoring (one tab for each asset type and stressor combination)

		Show																												Bridges, Precipitation Changes Sensitivity Scoring ('5b_Sensitivity AType1-Stressor1)																												1		1

		Show																												Bridges, Sea Level Rise Sensitivity Scoring																												1		2

		Show																												Bridges, Storm Surge Sensitivity Scoring																												1		3

		Hide																												Bridges, 0 Sensitivity Scoring																												1		4

		Hide																												Bridges, 0 Sensitivity Scoring																												1		5

		Hide																												0, Precipitation Changes Sensitivity Scoring																												2		1

		Hide																												0, Sea Level Rise Sensitivity Scoring																												2		2

		Hide																												0, Storm Surge Sensitivity Scoring																												2		3

		Hide																												0, 0 Sensitivity Scoring																												2		4

		Hide																												0, 0 Sensitivity Scoring																												2		5

		Hide																												0, Precipitation Changes Sensitivity Scoring																												3		1

		Hide																												0, Sea Level Rise Sensitivity Scoring																												3		2

		Hide																												0, Storm Surge Sensitivity Scoring																												3		3

		Hide																												0, 0 Sensitivity Scoring																												3		4

		Hide																												0, 0 Sensitivity Scoring																												3		5

		Hide																												0, Precipitation Changes Sensitivity Scoring																												4		1

		Hide																												0, Sea Level Rise Sensitivity Scoring																												4		2

		Hide																												0, Storm Surge Sensitivity Scoring																												4		3

		Hide																												0, 0 Sensitivity Scoring																												4		4

		Hide																												0, 0 Sensitivity Scoring																												4		5

		Hide																												0, Precipitation Changes Sensitivity Scoring																												5		1

		Hide																												0, Sea Level Rise Sensitivity Scoring																												5		2

		Hide																												0, Storm Surge Sensitivity Scoring																												5		3

		Hide																												0, 0 Sensitivity Scoring																												5		4

		Hide																												0, 0 Sensitivity Scoring																												5		5

		Hide																												0, Precipitation Changes Sensitivity Scoring																												6		1

		Hide																												0, Sea Level Rise Sensitivity Scoring																												6		2

		Hide																												0, Storm Surge Sensitivity Scoring																												6		3

		Hide																												0, 0 Sensitivity Scoring																												6		4

		Hide																												0, 0 Sensitivity Scoring																												6		5

																												Step 5c. Adjust adaptive capacity scoring (one tab per asset type)

		Show																												Bridges Adaptive Capacity Scoring																												1

		Hide																												0 Adaptive Capacity Scoring																												2

		Hide																												0 Adaptive Capacity Scoring																												3

		Hide																												0 Adaptive Capacity Scoring																												4

		Hide																												0 Adaptive Capacity Scoring																												5

		Hide																												0 Adaptive Capacity Scoring																												6

																												Step 6. View Vulnerability Results (one tab per asset type)

		Show																												Bridges Vulnerability Results																												1

		Hide																												0 Vulnerability Results																												2

		Hide																												0 Vulnerability Results																												3

		Hide																												0 Vulnerability Results																												4

		Hide																												0 Vulnerability Results																												5

		Hide																												0 Vulnerability Results																												6

																														Vulnerability Dashboard

																														Asset Score Query
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1_Set Up

		Step 1. Select Climate Stressors and Asset Types

				A climate stressor is defined in this tool as an external change in climate that may cause damage to the transportation system. Sometimes referred to as climate variables,

				these may include projected temperature changes, precipitation changes, sea level rise, or severe storms. The vulnerability screening framework implemented in this

				tool can be used to assess vulnerability to any stressor. However, helpful guidance can be provided for conducting a vulnerability screen for the stressors used in the Gulf

				Coast Study (listed in the drop-down menu).

				Use the yellow cells below to enter the climate stressor(s) you want to include in your vulnerability screen. Use buttons to add or remove stressors.

				These stressors will be used to structure the vulnerability analysis and provide suggestions of indicators to use. You may select up to 5 stressors.

				Enter the number of stressors you plan to include:				3

								Climate Stressor:				0

		Show		1		Stressor 1		Precipitation Changes																				Precipitation Changes

		Show		2		Stressor 2		Sea Level Rise																				Sea Level Rise

		Show		3		Stressor 3		Storm Surge																				Storm Surge

		Hide		4		Stressor 4																						0

		Hide		5		Stressor 5																						0

				In this tool, "asset type" refers to a type of transportation asset. These "asset types" can  be very broad, along the lines of transportation modes (e.g., "Highways" and "Ports") or very specific (e.g. "docks").

				They key factor to consider in deciding how to break out asset types is whether you want to use the same vulnerability indicators for everything in that group. For example, in the Gulf Coast Study, the "asset types"

				evaluated actually referred to transportation modes -- Highways, Ports, Airports, Rail, and Transit. Different indicators were used to assess vulnerability for each asset type.

				The vulnerability screening framework implemented in this tool can be used to assess vulnerability for any asset type. However, helpful guidance can be provided for conducting a vulnerability screen

				for six "modal" asset types used in the Gulf Coast Study (starred in the drop-down menu).

				Use the yellow cells below to enter the asset type(s) you want to include in your vulnerability screen. Use buttons to add or remove stressors.

				These types will be used to structure the vulnerability analysis and provide suggestions of indicators to use. You may select up to 6 asset types.

				Enter the number of asset types you plan to include:				1

								Asset Type:				0

		Show		1		AType 1		Bridges*																				Bridges

		Hide		2		AType 2																						0

		Hide		3		AType 3																						0

		Hide		4		AType 4																						0

		Hide		5		AType 5																						0

		Hide		6		AType 6																						0

				Click the "Update Tool" button at the top of the sheet once you have entered your stressors and asset types.



Step 1a. Select Climate Stressors

Step 1b. Select Asset Types

Use this sheet to configure the rest of the spreadsheet based on the number of climate stressors and asset types you plan to include in your vulnerability screen. You can return to this screen to add climate stressors or asset types at any time. You can use this tool to evaluate vulnerability for any asset types to any climate stressors. However, helpful guidance can be provided for conducting a vulnerability screen for the asset types and stressors used in the Gulf Coast Study (listed in the drop-down menus).

The asset types and stressors you select will be used to structure the vulnerability spreadsheet and provide suggestions of indicators to use.

Once you are done making any changes to this sheet, click "Update Tool"

?
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(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Enter Assets



2_Enter Assets

		Step 2. Enter Specific Assets

																				72										0										0										0										0										0

		1		Bridges														Number entered:		1				0				Number entered:		1				0				Number entered:		1				0				Number entered:		1				0				Number entered:		1				0				Number entered:		1

				Enter a unique ID for each asset		Enter an asset name/descriptor												Enter asset coordinates (optional)						Enter a unique ID for each asset		Enter an asset name/descriptor		Enter asset coordinates (optional)						Enter a unique ID for each asset		Enter an asset name/descriptor		Enter asset coordinates (optional)						Enter a unique ID for each asset		Enter an asset name/descriptor		Enter asset coordinates (optional)						Enter a unique ID for each asset		Enter an asset name/descriptor		Enter asset coordinates (optional)						Enter a unique ID for each asset		Enter an asset name/descriptor		Enter asset coordinates (optional)

				Asset ID		Asset Name		NBI ID		Asset Type		Feature Crossed		Location		County		Latitude		Longitude				Asset ID		Asset Name		Latitude		Longitude				Asset ID		Asset Name		Latitude		Longitude				Asset ID		Asset Name		Latitude		Longitude				Asset ID		Asset Name		Latitude		Longitude				Asset ID		Asset Name		Latitude		Longitude

				1		APE HOLE ROAD		S-0025001		Stringer/Multibeam or Girder		LITTLE APE HOLE CREEK		2.5 MI SE OF CRISFIELD		Somerset		37.9578		-75.8246

				2		CALVARY ROAD		S-0012001		Slab		JENKINS CREEK		0.6 MI S OF CRISFIELD RD		Somerset		37.9644		-75.8471

				3		MARSH ROAD		S-0021001		Stringer/Multibeam or Girder		SHANKS CREEK		SMITH ISLAND		Somerset		37.9768		-76.0422

				4		SMITH ISLAND ROAD		S-0022001		Stringer/Multibeam or Girder		SHANKS CREEK		0.5 MI N OF RHODES POINT		Somerset		37.9888		-76.0404

				5		CASH CORNER ROAD		S-0009001		Slab		JOHNSON CREEK		0.35 MILES EAST OF MD 667		Somerset		37.9907		-75.8238

				6		MD 460		190013001		Stringer/Multibeam or Girder		LITTLE ANNEMESSEX RIVER		0.52 MILE WEST OF MD 413		Somerset		37.9953		-75.8518

				7		BYRD ROAD		S-0010001		Slab		LITTLE ANNEMESSEX RIVER		0.2 MILES WEST OF MD 358		Somerset		37.9988		-75.8482

				8		MARUMSCO ROAD		S-0008001		Stringer/Multibeam or Girder		MARUMSCO CREEK		1.5 MI WEST OF MARUMSCO		Somerset		38.0099		-75.711

				9		L.Q. POWELL ROAD		S-0006001		Stringer/Multibeam or Girder		EAST CREEK		0.5 MI W OF TULLS CORNER		Somerset		38.0145		-75.7611

				10		MD 667		190017X01		Culvert		BRANCH OF JONES CREEK		AT HEARTS EASE ROAD		Somerset		38.0219		-75.8087

				11		BRYAN HALL ROAD		S-0019001		Stringer/Multibeam or Girder		MARUMSCO CREEK		1.5 MI W OF FROGEYE		Somerset		38.0322		-75.7132

				12		MD 667		190018X01		Culvert		EAST CREEK		0.23 M E 0F WARD ROAD		Somerset		38.0411		-75.7485

				13		COVENTRY PARISH RD		S-0018001		Slab		REHOBETH BRANCH		0.3 MI S OF REHOBETH ROAD		Somerset		38.0408		-75.6662

				14		MD 667		190017001		Slab		REHOBETH BRANCH		4.96 MILES WEST OF US 13		Somerset		38.0448		-75.6695

				15		MD 667		190019X01		Culvert		BRANCH OF MARUMSCO CREEK		0.1 MILE E OF LOVERS LANE		Somerset		38.0505		-75.711

				16		MD 667		190018001		Slab		MARUMSCO CREEK		0.47 M E OF LOVERS LANE		Somerset		38.0527		-75.7062

				17		MD 667		190020X01		Battery of Pipes		BR OF POCOMOKE RIVER		0.65 M E/POWELL WHARF RD		Somerset		38.0715		-75.6278

				18		FRENCHTOWN ROAD		S-0014001		Slab		GOOSE CREEK		1.2 MI SE OF RUMBLEY		Somerset		38.0801		-75.8521

				19		FRENCHTOWN ROAD		S-0015001		Slab		MINE CREEK		1.0 MI SE OF RUMBLEY		Somerset		38.0806		-75.8569

				20		US 13 SB		190004021		Stringer/Multibeam or Girder		NORFOLK SOUTHERN RR		0.40 MILE NORTH OF MD 364		Somerset		38.0789		-75.5838

				21		US 13 SB		230016021		Stringer/Multibeam or Girder		POCOMOKE RIVER		ON SOMERSET CO LINE		Somerset		38.0788		-75.5717

				22		US 13 NB		190004011		Stringer/Multibeam or Girder		NORFOLK SOUTHERN RR		0.40 MILE NORTH OF MD 364		Somerset		38.0791		-75.5834

				23		US 13 NB		230016011		Stringer/Multibeam or Girder		POCOMOKE RIVER		ON SOMERSET CO LINE		Somerset		38.079		-75.5718

				24		MD 364		190023X01		Culvert		BR OF POCOMOKE RIVER		.01 M N/POCOMOKE RIVER RD		Somerset		38.0803		-75.5762

				25		MD 413		190011001		Stringer/Multibeam or Girder		BIG ANNEMESSEX RIVER		2.59 MILES S OF MD 361		Somerset		38.0833		-75.7241

				26		RIVER ROAD		S-0004001		Slab		BIG ANNEMESSEX RIVER		1.5 MI N OF KINGSTON ROAD		Somerset		38.088		-75.7468

				27		RUMBLEY ROAD		S-0013001		Stringer/Multibeam or Girder		TEAGUE CREEK		1.2 MI EAST OF MD 361		Somerset		38.0901		-75.8431

				28		US 13		190016X01		Battery of Pipes		BR OF POCOMOKE RIVER		0.26 MILE NORTH OF MD 667		Somerset		38.0896		-75.6109

				29		MD 364		190024X01		Culvert		BR OF POCOMOKE RIVER		.26 M N/POCOMOKE RIVER RD		Somerset		38.0932		-75.5694

				30		MD 364		190025X01		Battery of Pipes		BR OF POCOMOKE RIVER		0.7 M N OF BOWLEND ROAD		Somerset		38.1001		-75.5564

				31		MD 364		190010001		Stringer/Multibeam or Girder		DIVIDING CREEK		ON WORCESTER CO LINE		Somerset		38.1027		-75.5444

				32		SIGN POST ROAD		S-0011001		Slab		BACK CREEK		1 MI N OF SAM BARNES ROAD		Somerset		38.1333		-75.712

				33		US 13 SB		190016021		Culvert		BACK CREEK		0.19 MILE SOUTH OF MD 413		Somerset		38.1335		-75.7

				34		US 13 NB		190016011		Slab		BACK CREEK		0.19 MILE SOUTH OF MD 413		Somerset		38.1336		-75.6996

				35		MD 413		190026X01		Slab		BACK CREEK		0.01 MILE SOUTH OF US 13		Somerset		38.1353		-75.7013

				36		MILLARD LONG ROAD		S-0003001		Slab		BACK CREEK		1 MI N OF MANOKIN ROAD		Somerset		38.1359		-75.7513

				37		MD 363		190011X01		Slab		MIDDLE CREEK		AT PARKENSON ROAD		Somerset		38.1388		-75.9508

				38		ARDEN STATION ROAD		S-0005001		Slab		KINGS CREEK		0.3 MI S OF DUBLIN ROAD		Somerset		38.1572		-75.6664

				39		STEWART NECK ROAD		S-0002001		Stringer/Multibeam or Girder		KINGS CREEK		2.3 MI S OF PRINCESS ANNE		Somerset		38.165		-75.7203

				40		OLD PRINCESS ANNE		S-0023001		Slab		KINGS CREEK		2 MI S OF PRINCESS ANNE		Somerset		38.1646		-75.685

				41		US 13 NB		190003011		Tee Beam		KINGS CREEK		0.18 MILE SOUTH OF MD 920		Somerset		38.1653		-75.689

				42		US 13 SB		190003021		Slab		KINGS CREEK		0.18 MILE SOUTH OF MD 920		Somerset		38.1654		-75.6894

				43		MD 363		190006001		Stringer/Multibeam or Girder		UPPER THOROFARE		0.36 MILE E OF HOTEL RD		Somerset		38.1684		-75.9442

				44		MD 363		190029X01		Culvert		DRAINAGE DITCH		0.22 M E OF BR NO 1900600		Somerset		38.1711		-75.9422

				45		HAINES POINT ROAD		S-0016001		Slab		TRIB OF UPPER THOROFARE		AT HARRISON POINT ROAD		Somerset		38.174		-75.949

				46		US 13 NB		190014001		Slab		JONES CREEK		0.38 MILE NORTH OF MD 920		Somerset		38.1734		-75.6894

				47		US 13 SB		190030X01		Culvert		JONES CREEK		0.38 MI N OF MD 920		Somerset		38.1734		-75.6894

				48		MD 363		190007001		Stringer/Multibeam or Girder		S BRANCH OF ROCK CREEK		0.21 M E OF EARL WEBST RD		Somerset		38.1786		-75.9237

				49		MD 363		190019001		Stringer/Multibeam or Girder		DAMES QUARTER CREEK		0.01 M E OF MESSICK ROAD		Somerset		38.182		-75.8805

				50		STEWART NECK ROAD		S-0001001		Slab		TAYLOR BRANCH		0.7 MI S OF PRINCESS ANNE		Somerset		38.1823		-75.6989

				51		MD 363		190033X01		Culvert		DRAINAGE DITCH		0.3 M W OF ORIOLE BACK RD		Somerset		38.1863		-75.8357

				52		MD 363		190008001		Stringer/Multibeam or Girder		E BRANCH OF ROCK CREEK		0.70 M W OF LONG POINT RD		Somerset		38.1876		-75.9077

				53		MD 363		190004X01		Culvert		BRANCH OF GOOSE CREEK		0.13 M W OF VENTON ROAD		Somerset		38.1879		-75.7649

				54		MD 363		190005X01		Culvert		BRANCH OF HALL BRANCH		0.48 M E OF TWINNIES LANE		Somerset		38.1892		-75.7339

				55		MD 363		190006X01		Battery of Pipes		TRIB TO HALL BRANCH		0.02 M W OF PINE POLE RD		Somerset		38.1951		-75.7271

				56		MD 363		190007X01		Battery of Pipes		WESLEY BRANCH		0.12 M W/BOWLAND HILL CIR		Somerset		38.2027		-75.705

				57		US 13		190034X01		Battery of Pipes		TRIB TO MANOKIN RIVER		.051 MILE SOUTH OF MD 363		Somerset		38.2028		-75.6982

				58		MD 363		190009001		Slab		MANOKIN RIVER		0.06 MILE WEST OF US 13		Somerset		38.2036		-75.6997

				59		US 13 NB		190012011		Stringer/Multibeam or Girder		MANOKIN RIVER		0.05 MILE NORTH OF MD 363		Somerset		38.2044		-75.6989

				60		US 13 SB		190012021		Box Beam or Girders - Multiple		MANOKIN RIVER		0.05 MILE NORTH OF MD 363		Somerset		38.2045		-75.6993

				61		MD 918		190032X01		Culvert		MANOKIN BRANCH		0.10 MI E OF MD 675		Somerset		38.2059		-75.6923

				62		MD 388		190015X01		Culvert		BRANCH OF MANOKIN RIVER		0.17 M E OF HAMPDEN ROAD		Somerset		38.2059		-75.6923

				63		MD 675		190002001		Slab		MANOKIN RIVER		0.08 MILE NORTH OF MD 918		Somerset		38.2066		-75.6943

				64		MD 822		190020001		Culvert		LORETTO BRANCH		0.6 MILE EAST OF US 13		Somerset		38.216		-75.6883

				65		MD 362		190005001		Slab		MONIE CREEK		3.31 MILES WEST OF US 13		Somerset		38.2254		-75.7522

				66		MD 362		190013X01		Culvert		BRANCH OF MONIE CREEK		0.39 M W OF BR NO 1900500		Somerset		38.2295		-75.7571

				67		MD 362		190012X01		Battery of Pipes		HARPER CREEK		0.52 M W OF JAMES LANE		Somerset		38.2449		-75.7689

				68		US 13		190002X11		Culvert		TANGS CREEK		0.57 M S OF PEGGY NECK RD		Somerset		38.2542		-75.6712

				69		US 13		190002X21		Culvert		TANGS CREEK		0.57 M S OF PEGGY NECK RD		Somerset		38.2544		-75.6716

				70		WHITEHAVEN FERRY R		S-0020001		Slab		WAUKIKI CREEK		1.36 MI W OF WIDGEON		Somerset		38.2658		-75.786

				71		ALLEN ROAD		WI3441001		Slab		PASSERDYKE CREEK		ON SOMERSET CO LINE		Somerset		38.2832		-75.689

				72		CATHELL ROAD		S-0024001		Slab		PASSERDYKE CREEK		ON WICOMICO CO LINE		Somerset		38.2931		-75.6807



Browse Indicators

For each asset type, enter the assets you wish to include in your vulnerability screen.  You may enter an unlimited number of assets.

You must provide a unique Asset ID for each asset that you enter. If you do not already have IDs for your assets, a simple convention like "1," "2," "3," can be helpful.

Optional fields for asset latitude and longitude are provided to facilitate interaction with your GIS system, if desired. You can also add any other columns you want to help describe each asset (e.g., mile marker for roads or additional coordinate information for non-point assets).



Once you have entered your assets, click the "Update Tool" button.

Step 3

How to add columns?

To add columns, insert a column as you would in a normal Excel worksheet. 

Right-click on the column letter where you want to insert a column, then select "Insert." This will insert a column to the left of the column you selected.

X

Which assets to enter?

Back
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(3) Browse and Select Indicators
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Delete Assets
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		Step 3. Browse Indicators  ̶  Background Information on Evaluating Exposure

				Stressor				Modeling Options and Resources

				Temperature changes				·         DOT CMIP Climate Data Processing tool – uses CMIP3 and CMIP5 results to provide projected changes in several temperature variables for a single location

								·         SimCLIM for ArcGIS – provides projected temperature information in an ArcGIS format

								·         Template for Assessing Climate Change Impacts and Management Options (TACCIMO)

								·         The Nature Conservancy's Climate Wizard

				Precipitation changes				·         DOT CMIP Climate Data Processing tool – uses CMIP3 and CMIP5 results to provide projected changes in several precipitation variables for a single location

								·         SimCLIM for ArcGIS – provides projected precipitation information in an ArcGIS format

								·         Template for Assessing Climate Change Impacts and Management Options (TACCIMO)

								·         The Nature Conservancy's Climate Wizard

				Sea Level Rise				·         Sea level rise bathtub model

								·         NOAA Digital Coast Sea Level Rise and Coastal Flooding Impacts Viewer

				Storm Surge				·         ADvanced CIRCulation (ADCIRC) model (see Exhibit 1)

								·         STWAVE - STeady State spectral WAVE model

								·         USGS Coastal Change Hazards: Hurricanes and Extreme Storms web viewer

								·         NOAA Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model

				Wind				·         ADvanced CIRCulation (ADCIRC) model

								·         USGS Coastal Change Hazards: Hurricanes and Extreme Storms web viewer

				Example -- Storm Surge Exposure using modeling vs. using other indicators

						A) Use Storm Surge Modeling Results as Exposure Indicator																B) Modeling Results Not Available; Use Other Storm Surge Exposure Indicators

										Modeled Storm Surge Depth (ft.)				Exposure Scores												Distance from Coastline (miles)				Elevation (ft.)				Exposure Scores

						Asset ID		Asset Name		Value		Score										Asset ID		Asset Name		Value		Score		Value		Score

						1		Asset 1		10.00		4		4								1		Asset 1		0.10		4		10.00		1		2.5

						2		Asset 2		5.00		3		3								2		Asset 2		5.00		3		5.00		3		3

						3		Asset 3		1.00		2		2								3		Asset 3		1.00		4		1.00		4		4

						4		Asset 4		0.00		NE		NE								4		Asset 4		25.00		NE		0.00		4		NE

						5		Asset 5		2.50		2		2								5		Asset 5		2.50		4		2.50		4		4

						Where:																Where:								and

						Modeled Depth Value Range (ft.):				Score												Distance from Coastline Value Range (mi):				Score				Elevation Value Range (ft.):				Score

						0		- 0		NE												0		- 5		4				0		- 3		4

						0.1		- 2		1												5		- 10		3				3		- 6		3

						1		- 4		2												10		- 15		2				6		- 9		2

						4		- 6		3												15		- 20		1				9		- 12		1

						6		+		4												20		+		NE

				Note: NE stands for "Not Exposed"



Exposure is defined as the nature and degree to which an asset is exposed to significant climatic variations (IPCC). In other words, it is an important aspect of vulnerability that measures whether something will experience a stressor. Storm surge provides an illustrative example of the concept. A building is exposed to storm surge if it is along the coast and likely to come in direct contact with the surge. Meanwhile, an inland building is not exposed to storm surge. In Exhibit 1, any assets in the areas with some level of red shading are exposed to the modeled storm surge at different levels, while assets located outside the red areas are not exposed.

Exposure can be thought of in terms of What climate change impacts will be experienced in my location? The most direct way to answer this question and estimate exposure is through modeling. Possible modeling options for the five default climate stressors are listed below, and additional information is available in the Task 2 report of the Gulf Coast Study (http://www.fhwa.dot.gov/environment/climate_change/adaptation/ongoing_and_current_research/gulf_coast_study/phase2_task2/).

However, if modeling is not feasible for your location—due to time, resources, or other constraints— it is instead possible to estimate exposure using other indicators. Exposure indicators provide information about which assets or locations are more likely to be exposed based on certain characteristics (and traits that would likely influence modeling results), but that can be determined without a modeling effort.

For example, storm surge exposure can be modeled using models such as the ADvanced CIRCulation (ADCIRC) model, which will provide a detailed map of storm surge inundation depth for a modeled storm. However, without ADCIRC modeling, it is still possible to estimate which assets are more likely to be exposed than others based on factors (aka indicators) such as the asset’s elevation and proximity to coastline.

The Exposure Indicator Library on the following tab provides suggestions for ways to estimate exposure—including modeling, but also other indicators for if modeling results are not available. Browse the indicator library and then enter data about your exposure on the Exposure Scoring tabs.

Exhibit 1. Example ADCIRC model results
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		Step 3a. Browse Exposure Indicators  ̶  Exposure Indicator Library

						You are NOT limited to using the indicators in the Indicator Library. You can use any vulnerability indicators you desire, but the Indicator Library can be a starting point for ideas.

						Browse by…

				6		Stressor type:

				6

				6

		1		6				Temperature Exposure Indicators

		1		6

		1		6						Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

		1		6

		1		6						Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		1		6

		1		6				→		Change in Total Number of Days per Year above/below a Threshold Temperature		Above a certain temperature, workforce or operational restrictions may come into effect. Materials such as pavement binders may have design temperature ranges, and temperatures above or below that range may cause structural damage. For example, the Gulf Coast study vulnerability assessment for Mobile used the projected number of days above 95°F per year as the exposure indicator, based on stakeholder input that 95°F represented a key operational threshold.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)				Percentage change in the number of days from baseline to future period		0%		or less		=		1

		1		6																0%		330%		=		2

		1		6																330%		660%		=		3

		1		6																660%		+		=		4

		1		6

		1		6				→		Change in Longest Number of Consecutive Days per Year above/below a Threshold Temperature		For some assets, the duration of heat waves or cold snaps may be more influential than the number of times a certain temperature is reached.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)				Not available

		1		6

		1		6				→		Change in Number of Freeze-Thaw Cycles per Year		In some areas, freeze-thaw cycles may be the biggest cause of temperature-related damage. More frequent temperature variations around freezing point may be the best way to capture potential temperature-induced damage to infrastructure.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

		1		6

		1		6				→		Change in Annual Maximum or Minimum Temperature		The projected change in average annual temperatures (either daily highs or lows) is normally readily available and can provide a sense of the magnitude of projected warming in your area.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Regional climate projections -- National Climate Assessment or FHWA Climate Change Effects Typology
• Local university				Not available

		1		6

		1		6				→		Change in Annual Mean Temperature		The projected change in average annual temperatures is normally readily available and can provide a sense of the magnitude of projected warming in your area.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Regional climate projections -- National Climate Assessment or FHWA Climate Change Effects Typology
• Local university				Not available

		1		6

		1		6

		2		6				Precipitation Exposure Indicators

		2		6

		2		6						Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

		2		6

		2		6						Indicator		Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		2		6

		2		6				→		Change in Amount of Rain associated with 100-year 24-hour Storm		Some types of infrastructure are more sensitive to short-term, extreme precipitation events. Changes in the volume of rainfall from a 24-hour storm may influence the effectiveness of stormwater detention systems.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Percentage change in the amount of rainfall from baseline to future period		0%		or less		=		1				For Gulf Coast Study, value ranges based on range of projections.

		2		6																0%		30%		=		2

		2		6																30%		60%		=		3

		2		6																60%		+		=		4

		2		6

		2		6				→		Location in FEMA 100-Year Flood Zone		Assets located in floodplains are more likely to be exposed to flooding from changes in precipitation. The flood zone return period to focus on depends on the assessment.		• FEMA Digital Flood Insurance Maps (DFIRMs)				Percentage of asset located in flood zone		0%		0%		=		1				If percentage of asset in flood zone is not available or applicable, can simply use "Located in Flood Zone" (4) and "Not Located in Flood Zone" (1)

		2		6																0%		33%		=		2

		2		6																33%		67%		=		3

		2		6																67%		100%		=		4

		2		6

		2		6				→		Location in FEMA 500-Year Flood Zone		Assets located in floodplains are more likely to be exposed to flooding from changes in precipitation. The flood zone return period to focus on depends on the assessment.		• FEMA Digital Flood Insurance Maps (DFIRMs)				Percentage of asset located in flood zone		0%		0%		=		1				If percentage of asset in flood zone is not available or applicable, can simply use "Located in Flood Zone" (4) and "Not Located in Flood Zone" (1)

		2		6																0%		33%		=		2

		2		6																33%		67%		=		3

		2		6																67%		100%		=		4

		2		6

		2		6				→		Location in 10-Year Floodplain		Assets located in floodplains are more likely to be exposed to flooding from changes in precipitation. The flood zone return period to focus on depends on the assessment.		• Flood Insurance Studies
• Maintenance and emergency management staff				Percentage of asset located in flood zone		0%		0%		=		1				If percentage of asset in flood zone is not available or applicable, can simply use "Located in Flood Zone" (4) and "Not Located in Flood Zone" (1)

		2		6																0%		33%		=		2

		2		6																33%		67%		=		3

		2		6																67%		100%		=		4

		2		6

		2		6				→		Location in 25-Year Floodplain		Assets located in floodplains are more likely to be exposed to flooding from changes in precipitation. The flood zone return period to focus on depends on the assessment.		• Flood Insurance Studies
• Maintenance and emergency management staff				Percentage of asset located in flood zone		0%		0%		=		1				If percentage of asset in flood zone is not available or applicable, can simply use "Located in Flood Zone" (4) and "Not Located in Flood Zone" (1)

		2		6																0%		33%		=		2

		2		6																33%		67%		=		3

		2		6																67%		100%		=		4

		2		6				→		Change in Number of Consecutive Days with Precipitation		Soil moisture influences performance of drainage systems as well as slope stability for roads and bridges.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

																		Not available

		2		6				→		Change in Total Seasonal Precipitation		Total seasonal precipitation impacts landscapes and vegetation and is therefore an important consideration in wetland mitigation projects.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university

		2		6

		2		6				→		Change in Total Annual Precipitation		If total seasonal precipitation is unknown, annual precipitation can serve as an indicator for impacts landscapes and vegetation.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

		2		6

		2		6				→		Change in Peak Discharge		Culvert design can be based on peak discharge associated with a flooding event of a given return period (e.g., 1 in 100-year flood).		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

		2		6

		2		6				→		Change in Flow Velocity		Flow velocity is often one factor considered in the design of stormwater management systems for transportation infrastructure.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

		2		6

		2		6				→		Change in Discharge Volume		Discharge volume is often one factor considered in the design of stormwater management systems for transportation infrastructure.		• Climate model outputs (e.g., DOT CMIP Climate Data Processing Tool)
• Local university				Not available

		2		6

		3		6				Sea Level Rise Exposure Indicators

		3		6

		3		6						Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

		3		6

		3		6						Indicator		Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		3		6

		3		6				→		Modeled SLR Inundation Depth		Assets projected to be inundated by sea level rise are, definitionally, the most exposed to sea level rise.		GIS Sea Level Rise model						Yes, inundated						4				For Gulf Coast Study, sea level rise inundation mapping results were binary. If modeled SLR inundation depth is available, these values could be used to assign scores.

		3		6																No, not inundated						1

		3		6

		3		6				→		Elevation		Elevation can serve as natural protection from sea level rise. The higher an asset, the less exposed it may be to sea level rise.		• National Elevation Dataset (NED)
• LiDAR
• Asset management system				Not available

		3		6				→		Proximity to Coastline		Assets closer to the coast may be more likely to be exposed to sea level rise.		• GIS analysis
• Google Earth				Not available

		3		6				→		USGS Coastal Vulnerability Index		The Coastal Vulnerability Index (CVI) calculates the relative risks to a coastal area due to future sea level rise, and includes factors such as tidal range, wave height, coastal slope, shoreline change, geomorphology, and historical rate of sea level rise. The Index is scored on a scale of 1 to 4.		http://pubs.usgs.gov/of/2004/1020/html/cvi.htm				CVI Score		1				=		1

		3		6																2				=		2

		3		6																3				=		3

		3		6																4				=		4

		3		6

		4		6				Storm Surge Exposure Indicators

		4		6

		4		6						Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

		4		6

		4		6						Indicator		Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		4		6

		4		6				→		Modeled Surge Inundation Depth		The assets inundated under the most water based on the ADCIRC storm scenarios are the most exposed to storm surge.		• ADCIRC model
• STWAVE - STeady State spectral WAVE model
• USGS Coastal Change Hazards: Hurricanes and Extreme Storms web viewer
• NOAA Sea, Lake and Overland Surge from Hurricanes (SLOSH) model (http://www.nhc.noaa.gov/surge/slosh.php)				Inundation depth (feet)		0.0		5.4		=		1				For Gulf Coast Study, value ranges based on 25, 50, and 75 percent of maximum modeled depth--21.7 feet.

		4		6																5.4		10.9		=		2

		4		6																10.9		16.3		=		3

		4		6																16.3		21.7		=		4

		4		6

		4		6				→		Proximity to Coastline		Assets closer to the coast may be more likely to be exposed to storm surge.		• GIS analysis
• Google Earth				Not available

		4		6

		4		6				→		Elevation		Elevation serves as natural protection from storm surge. The higher an asset, the less exposed it may be to storm surge.		• National Elevation Dataset (NED)
• LiDAR
• Asset management system				Not available

		4		6

		4		6				→		USGS Coastal Vulnerability Index		The Coastal Vulnerability Index (CVI) calculates the relative risks to a coastal area due to future sea level rise, and includes factors such as tidal range, wave height, coastal slope, shoreline change, geomorphology, and historical rate of sea level rise. The Index is scored on a scale of 1 to 4.		http://pubs.usgs.gov/of/2004/1020/html/cvi.htm				CVI Score		1				=		1

		4		6																2				=		2

		4		6																3				=		3

		4		6																4				=		4

		4		6

		4		6				→		Presence in FEMA Coastal Flood Zone		Assets located in floodplains are more likely to be exposed to flooding from storm surge. The flood zone return period to focus on depends on the assessment.		https://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1				Percentage of asset located in flood zone		0%		0%		=		1				If percentage of asset in flood zone is not available or applicable, can simply use "Located in Flood Zone" (4) and "Not Located in Flood Zone" (1)

		4		6																0%		33%		=		2

																				33%		67%		=		3

																				67%		100%		=		4

		4		6

		4		6				→		Presence of Protective Structures		Protective structures may divert storm surge from an asset, reducing its exposure.		• Asset management system
• Google Earth						No, protective structures are not present						4

		4		6																Yes, protective structures are present						1

		4		6

		5		6				Wind Exposure Indicators

		5		6

		5		6						Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

		5		6

		5		6						Indicator		Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		5		6

		5		6				→		Modeled Wind Speed		The assets that experience the highest wind speeds in the ADCIRC storm scenarios are the most exposed to hurricane winds.		• ADCIRC model
• USGS Coastal Change Hazards: Hurricanes and Extreme Storms web viewer				Not available

								→		Observed Wind Speed Records		Historical wind speeds at a location can provide a proxy for how likely a location is to be exposed to winds in future storms.		• NOAA Weather Stations
• State climatologist				Not available

		5		6

		5		6



&LU.S. DOT Vulnerability Assessment Scoring Tool, Exposure Indicator Library

This Exposure Indicator Library provides suggestions for ways to estimate exposure—including modeling, but also other indicators for if modeling results are not available. 

Browse the Exposure Indicator Library for examples and ideas of indicators to use in your vulnerability assessment. Then, proceed to the next step and enter the indicators you plan to use in your vulnerability screen. The Example Scoring Approach section provides the scoring approach used in the Gulf Coast Study vulnerability assessment. You can refer back to these approaches when you adjust the scoring approach for your exposure indicators in Step 6a.

Use the checkboxes to the left of each indicator if you would like to include that indicator in your screen, then click the button "Add Selected
Indicators to My Vulnerability Assessment." You can use up to 3 exposure indicators for each stressor.

Select All Indicators Used in Gulf Coast Study

Note: The drop-down menu lists all stressors for which example indicators are available. The selection is not limited to the stressors chosen for this assessment.

How do I choose indicators? 
This tool provides examples of indicators, based on the indicators used in the Gulf Coast Study and other related work. Indicator examples are only available for the types of assets and climate stressors considered under the Gulf Coast Study.

Decide whether to use an indicator based on several factors, including:
Whether you think it will serve as a reasonable descriptor of vulnerability for a particular asset in your experience and in your region
Whether you believe data exists that will inform your rating of that indicator for a given asset or set of assets

Deselect All

Show Tip: How to choose indicators

Add Selected Indicators to My Vulnerability Assessment

Get PDF of Indicator Library

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Browse E

Select E

Browse S & AC

Select S & AC

Step 3b

Select Exposure Indicators

Select All Indicators Used in Gulf Coast Study

Deselect All

Add Selected Indicators to My Vulnerability Assessment

Check Box 3

Check Box 4

Button 5

Check Box 6

Check Box 7

Check Box 8

Check Box 9

Check Box 10

Check Box 11

Check Box 12

Check Box 13

Check Box 14

Check Box 15

Check Box 16

Check Box 17

Check Box 19

Check Box 20

Check Box 21

Check Box 22

Check Box 23

Check Box 24

Button 27

Check Box 28

Check Box 29

Check Box 30

Check Box 31

Check Box 32

Button 33

Check Box 35

Check Box 36

Check Box 37

http://pubs.usgs.gov/of/2004/1020/html/cvi.htm

https://msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1

http://pubs.usgs.gov/of/2004/1020/html/cvi.htm



3b_Exp Indicators

		Step 3b. Select Exposure Indicators

				Indicators of Exposure to Precipitation Changes

				1		Location in FEMA 100-Year Flood Zone

				2		Change in Total Annual Precipitation

				3		Asset Clearance

				Indicators of Exposure to Sea Level Rise

				1		Modeled SLR Inundation Depth

				2		Proximity to Coastline

				3

				Indicators of Exposure to Storm Surge

				1		Modeled Surge Inundation Depth

				2		Proximity to Coastline

				3

				Indicators of Exposure to 0

				1

				2

				3

				Indicators of Exposure to 0

				1

				2

				3



Use this sheet to enter the exposure indicators you plan to use. 
Enter the exposure indicators you want to consider in the yellow cells below. Any indicators you checked off in the Indicator Library appear here. You can also write in any indicator names of your choosing in the yellow cells.
Enter between 1 and 3 indicators per climate stressor. 
For ideas on indicators, see the Exposure Indicator Library. 
If you want to remove an indicator, simply delete the indicator name from the cell, and adjust the list so that no rows are skipped.

Once you have entered your indicators (or if you  change the number of indicators), click the "Update Tool" button.

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Browse E

Select E

Browse S & AC

Select S & AC

Step 3c

Browse Sensitivity and Adaptive Capacity Indicators

Pull an indicator from the Indicator Library

Pull an indicator from the Indicator Library

Pull an indicator from the Indicator Library

Pull an indicator from the Indicator Library

Pull an indicator from the Indicator Library



3c_S&AC Indicator Library

		Step 3c. Browse Sensitivity and Adaptive Capacity Indicators  ̶  Sensitivity and Adaptive Capacity Indicator Library

				You are NOT limited to using the indicators in the Indicator Library. You can use any vulnerability indicators you desire, but the Indicator Library can be a starting point for ideas.

						Browse by…

		7		6		Asset type:				Variable type:

		7		6		6						Jump to Adaptive Capacity Indicators

		7		6		Indicators of Roads Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Road segments that already experience rutting may experience worsening problems as the temperature increases.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No				=		1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes				=		4

		GC				→		Truck Traffic		If a road or bridge experiences high volumes of truck traffic, this is an indicator of how likely it may be to experience rutting, shoving, or other compromised integrity under extreme temperature conditions. Pavement experiences greater stress from heavy vehicle traffic. As temperatures increase, rutting may occur on segments of road with high volumes of truck traffic.		• National Bridge Inventory provides data on truck traffic volumes for bridges (Item 29--Average Daily Traffic--and Item 109--Average Daily Truck Traffic (as percent of daily traffic)).
• Long Range Transportation Plan				Average Daily Truck Traffic		0		3000		=		1				This scoring approach is based on the range of truck traffic on highways in Mobile. The highest truck traffic volume was around 12,000, so these "bins" represent the range of truck volumes divided in quarters.

																		3000		6000		=		2

																		6000		9000		=		3

																		9000		+		=		4								Enter:

		GC				→		Temperature Threshold in Pavement Binder		Pavement binders are designed to withstand specific temperature thresholds. Asphalt may experience rutting if pavement temperatures exceed the high temperature thresholds.		• Engineers within your organization				Degrees Fahrenheit		113				=		1				Pavement binders are named by the temperature assumptions built into them. For example Performance Grade (PG) 64-22 means that the highest temperature the pavement is expected to reach is 64°C, 22 mm below the surface. The following formula can be used to convert the 20mm temperature into ambient air temperature:				22 mm temperature threshold:		64		T air (°C)		42.3

																		108				=		4								Latitude:		30.69		T air (°F)		108.1

						→		Thermal Expansion Coefficient of Concrete		For concrete assets only. Different types of concrete have different embedded heat tolerance, expressed as its thermal expansion coefficient. Stone volume, aggregate type, and sand type present in a concrete mix significantly affect the thermal expansion properties of the concrete.		• Engineers within your organization
• FHWA Tech Brief on Coefficient of Thermal Expansion in Concrete (http://www.fhwa.dot.gov/pavement/concrete/pubs/hif09015/hif09015.pdf)				Not available

						→		Condition of Concrete Pavement Joints		For concrete assets only. Concrete is most sensitive to high temperatures around joints, where concrete can heave if temperatures are too hot. In jointed, plain concrete pavement, the traverse contraction joints allow for load transfer without damage to the pavement, as long as the joints are functioning properly. Therefore, the condition of joints is an indicator of how likely concrete assets are to be damaged during high temperatures.		• Engineers within your organization				Not available

						→		Presence of Bus Routes		This indicator is similar to the "truck traffic" indicator. Pavement experiences greater stress from heavy vehicle traffic. Roadways with high truck or bus traffic, truck and bus stopping areas, and truck and bus stop and go areas may therefore be more sensitive to temperature-related damage.		• Transit organization
• Institutional knowledge
• GIS map of bus routes				Not available

						→		Use of Polymer Modified Binders		Polymer modified binders are often recommended for areas where extra performance and durability are needed. If polymer modified binders are used on a road segment, therefore, it may be less sensitive to damage from high temperatures.		• Engineers within your organization				Not available

						Indicators of Bridges Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Road segments that already experience rutting may experience worsening problems as the temperature increases.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No				=		1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes				=		4

		GC				→		Truck Traffic		If a road or bridge experiences high volumes of truck traffic, this is an indicator of how likely it may be to experience rutting, shoving, or other compromised integrity under extreme temperature conditions. Pavement experiences greater stress from heavy vehicle traffic. As temperatures increase, rutting may occur on segments of road with high volumes of truck traffic.		• National Bridge Inventory provides data on truck traffic volumes for bridges (Item 29--Average Daily Traffic--and Item 109--Average Daily Truck Traffic (as percent of daily traffic)).
• Long Range Transportation Plan				Average Daily Truck Traffic		0		3000		=		1				These value ranges are based on the range of truck traffic on bridges in Mobile. The highest truck traffic volume was around 12,000, so these "bins" represent the range of truck volumes divided in quarters.

																		3000		6000		=		2

																		6000		9000		=		3

																		9000		+		=		4

		GC				→		Temperature Threshold in Pavement Binder		Pavement binders are designed to withstand specific temperature thresholds. Asphalt may experience rutting if pavement temperatures exceed the high temperature thresholds.		• Engineers within your organization				Degrees Fahrenheit		113				=		1				Pavement binders are named by the temperature assumptions built into them. For example Performance Grade (PG) 64-22 means that the highest temperature the pavement is expected to reach is 64°C, 22 mm below the surface. The following formula can be used to convert the 20mm temperature into ambient air temperature:

																		108				=		4

						→		Thermal Expansion Coefficient of the Concrete		For concrete assets only. Different types of concrete have different embedded heat tolerance, expressed as its thermal expansion coefficient. Stone volume, aggregate type, and sand type present in a concrete mix significantly affect the thermal expansion properties of the concrete.		• Engineers within your organization
• FHWA Tech Brief on Coefficient of Thermal Expansion in Concrete (http://www.fhwa.dot.gov/pavement/concrete/pubs/hif09015/hif09015.pdf)				Not available

						→		Condition of Concrete Pavement Joints		For concrete assets only. Concrete is most sensitive to high temperatures around joints, where concrete can heave if temperatures are too hot. In jointed, plain concrete pavement, the traverse contraction joints allow for load transfer without damage to the pavement, as long as the joints are functioning properly. Therefore, the condition of joints is an indicator of how likely concrete assets are to be damaged during high temperatures.		• Asset management system
• Maintenance personnel
• Engineers within your organization				Not available

						→		Presence of Bus Routes		This indicator is similar to the "truck traffic" indicator. Pavement experiences greater stress from heavy vehicle traffic. Roadways with high truck or bus traffic, truck and bus stopping areas, and truck and bus stop and go areas may therefore be more sensitive to temperature-related damage.		• Transit organization
• Institutional knowledge
• GIS map of bus routes				Not available

						→		Use of Polymer Modified Binders		Polymer modified binders are often recommended for areas where extra performance and durability are needed. If polymer modified binders are used on a road segment, therefore, it may be less sensitive to damage from high temperatures.		• Engineers within your organization				Not available

						Indicators of Rail Lines Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Rail segments that have experienced damage during extreme temperatures in the past may be sensitive to higher or more frequent periods of extreme temperatures in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No				=		1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes				=		4

		GC				→		Rail Design		Some types of rail, such as continuously-welded rail, are more prone to buckling.		• Rail owners and operators in your organization						Jointed				=		1

																		Continuously-welded rail (CWR)				=		4

		GC				→		Maintenance Frequency		Tracks that are frequently monitored and maintained by running tampers along the lines are more likely to have a stable ballast that is less sensitive to buckling during periods of extreme temperatures.		• Rail owners and operators in your organization
• Maintenance records or interviews with maintenance staff						Regularly maintained				=		1

																		Irregularly maintained				=		4

						→		Ballast Type		Tracks with rock ballast are more sensitive than tracks on concrete slab, since the concrete provides more support for the rail.		• Rail owners and operators in your organization						Concrete slab				=		1

																		Rock ballast				=		4

						→		Shade		Areas exposed to direct sunlight are more likely to buckle. Conversely, shaded areas of track are less likely to buckle.		• Rail owners and operators in your organization						Shaded				=		1

																		Unshaded				=		4

						→		Rail-neutral Temperature		The temperature threshold before rails start to compress and buckle. The lower the rail-neutral temperature, the more likely a rail segment may be to buckle during extreme heat.		• Rail owners and operators in your organization				Not available

						→		Rail Curvature		The more curved a section of rail, the more likely it is to experience track buckling due to high temperatures.		• Rail owners and operators in your organization				Not available

						→		Permafrost		An indicator of whether the rail line is built over permafrost. As temperatures rise, permafrost is likely to become less stable. Therefore, rail lines on permafrost are more sensitive to temperature increases.		• Rail owners and operators in your organization				Not available

						Indicators of Ports Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Ports that have experienced damage during past heat events have demonstrated sensitivity to heat and are likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No				=		1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes				=		4

		GC				→		Size of Paved Asphalt Areas		Pavement can buckle or sink in high temperatures. The extent of paved asphalt areas is therefore an indicator of sensitivity to heat.		• Visual inspection of satellite imagery
• Port operators						No or negligible asphalt area				=		1

																		Small asphalt area				=		2

																		Medium asphalt area				=		3

																		Large asphalt area				=		4

		GC				→		Reliance on Electrical Power		Electric signals may be damaged by exposure to water from flooding during storm surge.		• Port owners and operators in your organization						Facility is not reliant on electrical power				=		1

																		Some components require electricity, but are not fundamental to the facility's function				=		2

																		Fundamental function requires electricity, but backup generators are available				=		3

																		Fundamental function of the facility requires electrical power				=		4

		GC				→		Materials Handled		The temperature sensitivity of the materials handled at a port is an indicator of the port's sensitivity to temperatures. If materials stored or handled at the facility are perishable or otherwise possibly damaged by high temperatures, they will be more sensitive to temperature changes.		• Ports owners and operators in your organization						Aluminum				=		1

																		Assorted				=		2.5

																		Break bulk				=		1

																		Cement				=		1

																		Coal				=		1

																		Containers				=		1

																		Floating equipment				=		1

																		Hazardous materials				=		1

																		Iron				=		1

																		Metal products				=		1

																		None				=		1

																		Passengers				=		2

																		Perishables				=		4

																		Petroleum products				=		1

																		Piling, slabs, girders				=		1

																		Seafood				=		4

																		Ship services				=		1

																		Stone, sand, gravel				=		1

																		Wood products				=		1

						→		Frequency of Breaks		Safety regulations might require personnel to take more frequent breaks or work different shifts depending on temperature conditions. The extent to which additional days requiring more breaks or schedule shifts would slow down productivity.		• Ports owners and operators in your organization				Not available

						→		Safety Regulation Threshold		The threshold for safety regulations as compared to the projected changes in temperature may indicate some level of sensitivity of labor in ports to temperature.		• Ports owners and operators in your organization				Not available

						Indicators of Airports Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Paved areas at airports can experience temperature-related damage such as pavement expansion/contraction, rutting, and discoloration). Runways that already experience damage from temperature may experience worsening problems as the temperature increases.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No				=		1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes				=		4

		GC				→		Runway Surface Pavement Type		Runway surface material will impact how sensitive the runways are to heat-related issues such as expansion/contraction, discoloration, degradation, etc. Asphalt is typically more susceptible to heat-related problems than concrete, as long as there is adequate space for concrete expansion/contraction.		• Airport engineers
• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)						Asphalt						4

																		Asphalt/concrete						3

																		Concrete						2

		GC				→		Runway Condition		Assets in already poor condition may be more sensitive to weather-related damage.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)						Excellent						1

																		Good						2

																		Fair						3

																		Poor						4

		GC				→		Runway Length		As temperatures increase, air density decreases, meaning aircraft need longer runways or reduced payloads in order to take off. Runways exceeding current take-off requirement lengths are less likely to become unusable in high temperatures.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)				Long enough to function in future temperature conditions? (Yes/No)		Yes						1

																		No						4

						→		Airport Elevation		Elevation influences the relationship between temperature and air density. Therefore, airport elevation could be considered in determining whether runway lengths would be sufficient under future temperature conditions.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)
• Local LiDAR data
• National Elevation Dataset				Not available

						→		Thermal Expansion Coefficient of the Concrete		For concrete assets only. Concrete expands and contracts as the temperature changes. Different types of concrete have different embedded heat tolerance, expressed as its thermal expansion coefficient. Stone volume, aggregate type, and sand type present in a concrete mix significantly affect the thermal expansion properties of the concrete.		• Runway engineers
• FHWA Tech Brief on Coefficient of Thermal Expansion in Concrete (http://www.fhwa.dot.gov/pavement/concrete/pubs/hif09015/hif09015.pdf)				Not available

						→		Condition of Concrete Pavement Joints		For concrete assets only. Concrete is most sensitive to high temperatures around joints, where concrete can heave if temperatures are too hot. In jointed, plain concrete pavement, the traverse contraction joints allow for load transfer without damage to the pavement, as long as the joints are functioning properly. Therefore, the condition of joints is an indicator of how likely concrete assets (like runways) are to be damaged during high temperatures.		• Asset management system
• Maintenance personnel
• Engineers within your organization				Not available

						→		Use of Warm-Mix Asphalts		Airports are beginning to experiment with lower embodied-energy warm-mix asphalts that may also have differing operational thermal performance than conventional mixes. Warm-mix asphalt may have different heat susceptibility than the existing airport pavement materials.		• Airport engineers				Not available

						→		Use of Polymer Modified Binders		Polymer modified binders are often recommended for areas where extra performance and durability are needed. If polymer modified binders are used in airports, therefore, it may be less sensitive to damage from high temperatures.		• Airport engineers				Not available

						Indicators of Transit Assets Sensitivity to Temperature

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Temperature		Transit assets that already experience damage during heat events may experience worsening problems as the temperature increases.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records						No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Age of Buses		High temperatures can cause cooling system breakdowns on buses. Newer buses are better suited to handling higher temperatures.		• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		4				Applies to bus fleet only.

																		25		30		=		3

																		30		50		=		2

																		50		+		=		1

								**Please reference Roads, Bridges and Culverts, and Rail sections for other indicators relevant to your Transit Assets.**

						Indicators of Roads Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Roads that have experienced damage during past heavy rain events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Propensity for Ponding		If an asset is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Elevation data (LiDAR, GIS)				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Assets with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• USGS National Land Cover Database 2006 Impervious Surfaces				Percentage of area surrounding the asset with below-average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

						→		Proximity to the Coast		Areas near the coast, to where water drainage flows, could back up and flood sooner than the inland areas.		• GIS analysis
• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Bridges  Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Bridges that have experienced damage during past heavy rain events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Propensity for Ponding		If an asset is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Analysis of local LiDAR data				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Assets with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• USGS National Land Cover Database 2006 Impervious Surfaces				Percentage of area surrounding the asset with below-average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

		GC				→		Approach Elevation		Bridge approaches are often the most affected part of the bridge. Approaches that are closer to the water surface are more sensitive to flooding from sea level rise, storm surge, or heavy rain.		• LiDAR data
• Asset management system				Approach elevation (feet above water surface)		0		5		=		4

																		5		10		=		3

																		10		15		=		2

																		Not a water crossing or > 15 ft.				=		1

		GC				→		Bridge Age		Older bridges may have been built to outdated design standards, rendering them more sensitive to precipitation events than bridges designed more recently.		• National Bridge Inventory, Item 27 (Year Built)
• Asset management system				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

		GC				→		Scour Rating		Bridges that have already been identified as having problems with scour are more likely to be damaged during precipitation events.		• National Bridge Inventory, Item 113 (Scour Critical Bridges)
• Asset management system						N		Not over waterway				1

																		U		Not evaluated				No data

																		T		Likely low risk				1

																		9		Likely low risk				1

																		8		Stable				2

																		7		Countermeasures installed				2

																		6		Not evaluated				No data

																		5		Stable				2

																		4		Stable				3

																		3		Scour critical				4

																		2		Scour critical				4

																		1		Scour critical				4

																		0		Scour critical				4

																		99		Miscoded data				No data

		GC				→		Channel Condition		This item describes the physical conditions associated with the flow of water through the bridge such as stream stability and the condition of the channel, riprap, slope protection, or stream control devices including spur dikes. Bridges with erosion or bank failure will be more sensitive to flooding and high stream flows.		• National Bridge Inventory, Item 61 (Channel Condition Rating)				Channel Condition Rating		0		1		=		4

																		2		4		=		3

																		5		7		=		2

																		8		9		=		1

																		N				=		No data

		GC				→		Culvert Condition		This item evaluates the alignment, settlement, joints, structural condition, scour, and other items associated with culverts. Bridges with deterioration in culvert conditions may be more sensitive to damage from flooding.		• National Bridge Inventory, Item 62 (Culvert Condition Rating)				Culvert Condition Rating		0		1		=		4

																		2		4		=		3

																		5		7		=		2

																		8		9		=		1

																		N				=		No data

		GC				→		Frequency that Water Overtops a Bridge		This item appraises the waterway opening with respect to passage of flow through the bridge. Bridges that are subject to more frequent overtopping  may be sensitive to damage from flooding impacts.		• National Bridge Inventory, Item 71 (Waterway Adequacy)						Remote or slight change of overtopping roadway approaches						1

																		Slight or occasional overtopping of roadway approaches; insignificant delays						2

																		Occasional/frequent overtopping; significant delays						3

																		Bridge closed						4

						→		Proximity to the Coast		Areas near the coast, to where water drainage flows, could back up and flood sooner than the inland areas.		• GIS analysis
• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Rail Lines Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Rail segments that have experienced drainage system performance issues are more likely to experience flooding or drainage issues from heavy rainfall events.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Propensity for Ponding		If an asset is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Analysis of local LiDAR data				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Assets with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• USGS National Land Cover Database 2006 Impervious Surfaces				Percent of asset with above average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

		GC				→		Undercut Track		Undercut rail lines are at a lower elevation relative to surrounding areas and are thus more sensitive to damage from heavy precipitation. Rail lines can be undercut, especially when they pass under overpasses or other obstacles, in order to accommodate larger, double-stacked trains. If it is unknown whether a specific rail line is undercut, whether it passes under an overpass may indicate that it has been.		• Visual inspection of satellite imagery
• Interviews/survey/conversations with operations and maintenance staff
• Asset management system				Passes under overpass (and likely undercut)? (Yes/No)		No						1

																		Yes						4

		GC				→		Ballast Type		Certain types of ballast anchor the track more firmly than others and may be less sensitive to wash-outs from heavy rainfall. In Mobile, for example, limestone ballast is considered more sensitive to washouts than granite ballast.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff						Granite						1

																		Limestone						4

		GC				→		Electric Signals		Electric signals may be damaged by exposure to water from flooding during heavy rainfalls.		• Interviews/survey/conversations with operations and maintenance staff				Electric signals present? (Yes/No)		No						1

																		Yes						4

		GC				→		Soil Type		Rail that is on soil that is susceptible to erosion or flooding (e.g., in low-lying, marsh areas or areas with fill) may be more sensitive to washouts.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders				Not available

		GC				→		Maintenance Frequency		Tracks that are frequently monitored and maintained by running tampers along the lines are more likely to have a stable ballast that can withstand impacts from flooding.		• Rail owners and operators in your organization
• Maintenance records or interviews with maintenance staff				Not available

						→		Condition of Drainage System		Drainage systems in poor condition are more likely to cause flooding issues than systems in better condition.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Materials Used in Drainage System		Certain types of drainage materials may be more sensitive to damage from heavy precipitation. The materials used in a drainage system can help indicate the drainage capacity of a rail asset. The material used may also serve a a proxy for condition of the drainage system.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Design Capacity of Drainage System		The design capacity of a drainage system can help understand how well it can divert water from a rail asset.		• Asset management system
• Interviews/survey/conversations with engineers or operations and maintenance staff				Not available

						→		Age of Drainage System		Older drainage systems are more likely to have been built to outdated drainage needs and/or be in worse condition  than newer systems.		• Asset management system
• Interviews/survey/conversations with engineers or operations and maintenance staff				Not available

						Indicators of Ports Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Ports that have experienced damage during past heavy rain events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Propensity for Ponding		If an asset is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Analysis of local LiDAR data				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Assets with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• USGS National Land Cover Database 2006 Impervious Surfaces				Percent of asset with above average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

		GC				→		Age of Wharves, Structures		Older wharves and structures may have been built to lower standards and/or be in poorer condition compared to newer structures, and therefore more susceptible to damage.		• Asset management system
• Departmental records
• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

		GC				→		Materials Handled		The precipitation-related sensitivity of the materials handled at a port is an indicator of the port's sensitivity to precipitation. If materials stored or handled at the facility are perishable or otherwise damaged by water, they will be more sensitive to precipitation-related damage.		• Interviews/survey/conversations with operations and maintenance staff						Aluminum						1

																		Assorted						2.5

																		Break bulk						1

																		Cement						1

																		Coal						3

																		Containers						3

																		Floating equipment						4

																		Hazardous materials						4

																		Iron						1

																		Metal products						1

																		None						1

																		Passengers						4

																		Perishables						4

																		Petroleum products						2

																		Piling, slabs, girders						1

																		Seafood						4

																		Ship services						4

																		Stone, sand, gravel						1

																		Wood products						4

						→		Sediment Buildup		Dredging needs typically increase during periods of heavy rain, since the rain causes erosion and runoff that can build up in the waterways.  How prone a port’s waterway is to sediment build up could be an indicator of precipitation sensitivity.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Materials Sensitive to Freezing		In colder climates, winter precipitation could cause damage from freezing.  Indicators could evaluate the use of materials or equipment that may be particularly sensitive to freezing conditions.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Condition of Drainage System		Drainage systems in poor condition are more likely to cause flooding issues than systems in better condition.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Design Capacity of Drainage System		The design capacity of a drainage system can help understand whether the current drainage system is considered sufficient, or whether key infrastructure at a port are located in the areas most likely to flood if the system backs up.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Airports Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Airports that have experienced damage during past heavy rain events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records
• Flight delay records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Age of Drainage System		In older drainage systems, joints will degrade over time. The older the drainage system, the more likely it is to fail during a heavy rain event.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Drainage System Pipe Condition		Pipes in poor condition are more likely to cause drainage and chronic flooding issues.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Pipe Condition		Excellent						1

																		Good						1

																		Fair						4

																		Poor						4

		GC				→		Evidence of Blowouts		Blowouts indicate that joints are failing and/or pipes are collapsing. A higher number of blowouts would therefore indicate a higher sensitivity to future precipitation levels. Blowouts occur when a leak, failure, or collapse in the drainage pipe begins to suck in sediment and creates a depression in the field.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance records				Number of blowouts		0		0		=		1

																		1		2		=		2

																		3		5		=		3

																		5		+		=		4

		GC				→		Propensity for Ponding		If an airport is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Analysis of local LiDAR data				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Airports with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• USGS National Land Cover Database 2006 Impervious Surfaces				Percent of asset with above average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

		GC				→		Airport Traffic/Congestion Levels		Airports with higher levels of traffic are more likely to be affected by changes in weather-related delays from precipitation changes.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)				Total Operations (annual)		0		100,000				1

																		100,000		250,000				2

																		250,000		500,000				3

																		500,000		+				4

		GC				→		Soil Type		Some soil types may be more susceptible to movement or sliding (e.g., mud or fill is more susceptible to movement than sand). Therefore, infrastructure built on these more susceptible soil types are more likely to be damaged during rain events.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders						Sand						1				Fill and mud are relatively more susceptible to movement or sliding than sand.

																		Mix of sand, mud, or fill						2.5

																		Fill						4

																		Mud						4

		GC				→		Runway Condition		Assets in already poor condition may be more sensitive to weather-related damage.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)						Excellent						1

																		Good						2

																		Fair						3

																		Poor						4

		GC				→		Surface Treatment		Runways with groove treatments are better able to handle surface water and precipitation than runways without a surface treatment.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)						Grooved surface						1				Grooved surfaces perform better under wet conditions.

																		No surface treatment						4

		GC				→		Approach Lights		LED lights can operate while underwater, but older incandescent lights cannot and would be more sensitive to precipitation changes.
Note: LEDs have not been approved for runways by FAA, but can be used on taxiways.		• Interviews/survey/conversations with operations and maintenance staff						100% LED on taxiways						1				LEDs are less sensitive to water than incandescent lights.

																		Partial LED on taxiways						2.5

																		100% incandescent						4

		GC				→		Instrumentation Type		Some types of instrument landing systems allow for landings in low visibility and poor weather conditions, which reduces the sensitivity of airport operations to bad weather.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)						Instrument landing system (ILS) or a Precision Approach Radar (PAR)						1

																		Horizontal guidance or area type navigation equipment and has a straight-in type of non-precision instrument approach procedure including radar approaches						3

																		Visual approach procedures, with no straight-in instrument approach procedures and no instrument designation						4

						Indicators of Transit Assets Sensitivity to Heavy Precipitation

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Precipitation		Assets that have experienced damage in the past from precipitation events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Propensity for Ponding		If an asset is located at a relatively low elevation compared to surrounding areas, water may tend to "pond" there, causing flooding during heavy precipitation events.		• Analysis of local LiDAR data				Ponding score (median number of neighboring "cells' with Elevation Higher than the asset)		0		42		=		1				Value ranges based on range of ponding scores for assets in Mobile, AL.

																		42		84		=		2

																		84		126		=		3

																		126		+		=		4

		GC				→		Percentage of Impervious Surface		Assets with greater impermeability to water are more likely to experience issues with flooding and run-off from precipitation.		• Interviews/survey/conversations with operations and maintenance staff				Percent of asset with above average impermeability		0%		25%		=		1				In the Gulf Coast Study, used compared asset’s imperviousness to the average impermeability in the City of Mobile (27%). Could also score % impervious surface on its own.

																		25%		50%		=		2

																		50%		75%		=		3

																		75%		100%		=		4

		GC				→		Impaired Access		Even if the asset itself is unaffected, if structures near the asset are flooded, the ability to access and operate a facility or bus service may be impeded.		• Interviews/survey/conversations with operations and maintenance staff				Access is not impaired by inundation? (Yes/No)		No						1

																		Yes						4

						→		Ventilation/Tunnel Openings in Flood-Prone Areas		In areas where underground transit systems are present, water can enter through ventilation systems, tunnel openings, or seep through other openings to the underground system.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Flood Protection		For underground transit, consider whether there are any protective features in place to prevent water from entering the system.		• Interviews/survey/conversations with operations and maintenance staff				Not available

								**The Roads, Bridges and Culverts, and Rail sections may also contain indicators relevant to Transit Assets.**

						Indicators of Roads Sensitivity to Sea Level Rise (SLR)

								Potential Indicators and Data Sources								Example Scoring Approach

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Tides/SLR		Roads and bridges that have experienced flooding during extreme high tide events in the past are likely to be some of the first roads impacted by sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Flood Protection		Roads protected by a dike, sea wall, or other structure are less likely to be affected by sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection				Protected? (Yes/No)		Yes						1

																		No						4

						→		Soil Type		The susceptibility of soils to erosion, as well as their drainage characteristics and porosity can impact the sensitivity of shoreline infrastructure to sea level rise. In areas where soil is particularly porous, water can actually seep up from the ground, in which case physical protection structures like levees or sea walls may not protect against encroaching waters.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders				Not available

						→		Nearby Areas Exposed to SLR		If inundation occurs in adjacent geographical areas, then a “protected” structure may still be inundated as waters come in from other directions.		• Maps, exposure analysis				Not available

						Indicators of Bridges  Sensitivity to Sea Level Rise

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Tides/SLR		Bridges that have experienced flooding during extreme high tide events in the past are likely to be some of the first roads impacted by sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Approach Elevation		Bridge approaches are often the most affected part of the bridge. Approaches that are closer to the water surface are more sensitive to flooding from sea level rise, storm surge, or heavy rain.		• LiDAR data
• Asset management system				Approach elevation (feet above water surface)		0		5		=		4

																		5		10		=		3

																		10		15		=		2

																		Not a water crossing or > 15 ft.				=		1

		GC				→		Navigational Clearance of Bridge		Bridges with less clearance above the waterway are more likely to be affected by sea level rise; operational changes may be needed if certain sized vessels no longer have sufficient clearance as sea level rises.		• National Bridge Inventory, Item 39 (Navigation Vertical Clearance)				Navigational Clearance (feet)		0		5		=		4

																		6		10		=		3

																		11		20		=		2

																		21		+		=		1

		GC				→		Bridge Height		Bridges with less clearance above the waterway are more likely to be at risk of waters reaching the bridge deck.		• LiDAR data
• Asset management system				Embankment height (meters)		0		0.5		=		4

																		0.5		1.5		=		2

																		1.5		2		=		2

																		2		+		=		1

						→		Soil Type		The susceptibility of soils to erosion, as well as their drainage characteristics and porosity can impact the sensitivity of shoreline infrastructure to sea level rise. In areas where soil is particularly porous, water can actually seep up from the ground, in which case physical protection structures like levees or sea walls may not protect against encroaching waters.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders				Not available

						→		Nearby Areas Exposed to SLR		If inundation occurs in adjacent geographical areas, then a “protected” structure may still be inundated as waters come in from other directions.		• Maps, exposure analysis				Not available

						Indicators of Rail Lines Sensitivity to Sea Level Rise

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

						→		Past Experience with Tides/SLR		Rail segments that have experienced flooding during extreme high tide events in the past are likely to be some of the first rail segments impacted by sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

						→		Drainage System Performance		Rail segments that have experienced drainage system performance issues are more likely to experience flooding or drainage issues from sea level rise.		• Interviews/survey/conversations with operations and maintenance staff				Performance issues in past? (Yes/No)		No						1

																		Yes						4

						→		Elevation		Assets that are elevated above ground level may be shielded from exposure to sea level rise.		• Interviews/survey/conversations with operations and maintenance staff				Elevated? (Yes/No)		Yes						1

																		No						4

						→		Soil type		Whether rail assets are sensitive to sea level rise may also depend on the type of soil and substrate of the rail. More porous soils may allow water to more easily infiltrate and destabilize the rail bed, while more compact soils may divert rising waters elsewhere.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders				Not available

						→		Protection		Whether a rail asset is protected from sea level rise by other physical or man-made barriers could also be a sensitivity indicator.		• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection				Not available

						Indicators of Ports Sensitivity to Sea Level Rise

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Tides/SLR		Ports that have experienced previous issues with tidal variation are more likely to be sensitive to sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Shoreline Protection		Ports with shoreline protection such as bulkheads or riprap are less sensitive to sea level rise than those without.		• Visual inspection of satellite imagery				Protected? (Yes/No)		Yes						1

																		No						4

		GC				→		Age of Wharves, Structures		Older wharves and structures may have been built to lower standards and/or be in poorer condition compared to newer structures, and therefore more susceptible to damage.		• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

						→		Elevation Relative to Sea Level		Height of docks and other key port infrastructure, relative to the current sea level could be evaluated. If all of the key infrastructure is currently significantly above high tides, then a certain amount of sea level rise could occur without causing problems for the ports.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Height of Drainage Outlets Relative to Sea Level		Even if sea level rise is not sufficient to inundate a port, if it blocks a drainage outlet, then the port may flood during precipitation events.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Floating or Fixed		Floating docks are less likely to be affected by sea level rise. Deeper waters would actually make it easier for larger vessels to access and work in ports.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Type of Operations		The type operations on ports may change based on changes in sea level.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Airports Sensitivity to Sea Level Rise

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Tides/SLR		Airports that have experienced flooding during extreme high tide events in the past are likely to be some of the first roads impacted by sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Height of Drainage Discharge		If drainage system discharge point is below projected sea level rise, airport would be affected.		• Visual inspection of satellite imagery
• Asset management system
• Elevation data (NED or LiDAR)						Height of drainage discharge is lower than projected sea level rise for the area						1

																		Height of drainage discharge is higher than projected sea level rise for the area						4

		GC				→		Drainage System Pipe Condition		Pipes in poor condition are more likely to cause drainage and chronic flooding issues.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Pipe Condition		Excellent						1

																		Good						1

																		Fair						4

																		Poor						4

		GC				→		Evidence of Blowouts		Blowouts indicate that joints are failing and/or pipes are collapsing. A higher number of blowouts would therefore indicate a higher sensitivity to future precipitation levels, exacerbated by sea level rise. Blowouts occur when a leak, failure, or collapse in the drainage pipe begins to suck in sediment and creates a depression in the field.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance records				Number of blowouts		0		0		=		1

																		1		2		=		2

																		3		5		=		3

																		5		+		=		4

		GC				→		Age of Drainage System		In older drainage systems, joints can fall apart over time. The older the drainage system, the more likely it is to fail during a flooding event.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		30		=		2

																		30		50		=		3

																		50		+		=		4

						→		Adjacent to Areas Exposed to Sea Level Rise		If inundation occurs in adjacent geographical areas, then even protected structures may still be inundated as waters come in from other directions.		• Interviews/survey/conversations with operations and maintenance staff
• Maps				Not available

						→		Access Roads Vulnerable to Sea Level Rise		An airport itself may not be vulnerable to sea level rise, but the roads that access it could be.		• Interviews/survey/conversations with operations and maintenance staff
• Roads vulnerability assessment				Not available

						Indicators of Transit Assets Sensitivity to Sea Level Rise

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Tides/SLR		Assets that have experienced flooding during extreme high tide events in the past are more likely to experience disruption again in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Elevated or Protected above Bare Earth Elevation		Assets that are elevated or well protected are less likely to be affected during sea level rise events.		• Visual inspection of satellite imagery
• Asset management system				Protected or elevated? (Yes/No)		Yes						1				Applies to all assets.

																		No						4

		GC				→		Impaired Access		Even if the asset itself is unaffected, if structures near the asset are flooded, the ability to access and operate a facility or bus service may be impeded.		• Interviews/survey/conversations with operations and maintenance staff				Access impaired? (Yes/No)		No						1				Applies to all assets.

																		Yes						4

						→		Ventilation/Tunnel Openings in Flood-Prone Areas		For underground transit, indicators may include the extent to which ventilation or tunnel openings are located in areas thought to be exposed to sea level rise.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Flood Protection		For underground transit, consider whether there are any protective features in place to prevent water from entering the system.		• Interviews/survey/conversations with operations and maintenance staff				Not available

								**The Roads, Bridges and Culverts, and Rail sections may also contain indicators relevant to Transit Assets.**

						Indicators of Roads Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Road segments that already experience storm surge impacts are more likely to experience damage if exposed again in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Flood Protection		Roads protected by a dike, sea wall, vegetation, or other structure are less likely to be affected by storm surge.		• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection						Yes						1

																		No						4

						→		Elevation of Asset		The higher the asset is, the less likely it would be inundated and damaged from storm surge.		• National Elevation Dataset (NED)
• LiDAR data
• Asset management system				Not available

						Indicators of Bridges  Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Bridge segments that already experience storm surge impacts are more likely to experience damage if exposed again in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Bridge Height		Bridges with less clearance above the waterway are more likely to experience storm surge heights that reach their deck.		• LiDAR data
• Asset management system				Embankment height (meters)		0		0.5		=		4

																		0.5		1.5		=		2

																		1.5		2		=		2

																		2		+		=		1

		GC				→		Navigational Clearance of Bridge		Bridges with less clearance above the waterway are more likely to experience storm surge heights that reach their deck and cause damage.		• National Bridge Inventory, Item 39 (Navigation Vertical Clearance)				Navigational Clearance (feet)		0		5		=		4

																		6		10		=		3

																		11		20		=		2

																		21		+		=		1

		GC				→		Scour Rating		Bridges that have already been identified as having problems with scour are more likely to be damaged during storm surge events.		• National Bridge Inventory, Item 113 (Scour Critical Bridges)
• Asset management system						N		Not over waterway				1

																		U		Not evaluated				No data

																		T		Likely low risk				1

																		9		Likely low risk				1

																		8		Stable				2

																		7		Countermeasures installed				2

																		6		Not evaluated				No data

																		5		Stable				2

																		4		Stable				3

																		3		Scour critical				4

																		2		Scour critical				4

																		1		Scour critical				4

																		0		Scour critical				4

																		99		Miscoded data				No data

		GC				→		Condition of Bridge Substructure		Bridges that are in poor condition are more likely to be damaged during storm surge events.		• National Bridge Inventory, Item 60 (Substructure Condition Rating)				NBI Score		0		1		=		4

																		2		3		=		3

																		4		6		=		2

																		7		9		=		1

		GC				→		Condition of Bridge Superstructure		Bridges that are in poor condition are more likely to be damaged during storm surge events.		• National Bridge Inventory, Item 59 (Superstructure Condition Rating)				NBI Score		0		1		=		4

																		2		3		=		3

																		4		6		=		2

																		7		9		=		1

		GC				→		Condition of Bridge Deck		Bridges that are in poor condition are more likely to be damaged during storm surge events.		• National Bridge Inventory, Item 58 (Deck Condition Rating)				NBI Score		0		1		=		4

																		2		3		=		3

																		4		6		=		2

																		7		9		=		1

		GC				→		Movable Bridge		Movable bridges can be more susceptible to damage during storm surge events because they have electrical components.		• National Bridge Inventory, Item 43b (Structure Type)						Movable						4				NBI structure types 15, 16, and 17 are considered "movable."

																		Not Movable						1

		GC				→		Bridge Age		Older bridges may have deteriorated structures or have experienced more extreme damaging storm surge events, rendering them more sensitive to storm surge events than bridges designed more recently. In addition, changes in sea level and the accumulation of more historical extreme storm events could greatly change the value of the water surface level (e.g., the Q100 water surface level) that an older bridge was originally designed for.		• National Bridge Inventory, Item 27 (Year Built)				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

		GC				→		Approach Elevation		Bridge approaches are often the most affected part of the bridge. Approaches that are not much higher than the water surface are more sensitive to flooding from sea level rise, storm surge, or heavy rain.		• LiDAR data
• Asset management system				Approach elevation (feet above water surface)		0		5		=		4

																		5		10		=		3

																		10		15		=		2

																		Not a water crossing or > 15 ft.				=		1

						→		Elevation of Asset		The higher the asset is, the less likely it would be inundated.		• LiDAR data
• Asset management system				Not available

						→		Weight of Bridge Deck		Heavier bridge decks may be less sensitive to damage or displacement from storm surge than lighter bridge decks.		• Asset management system
• Engineers in your organizations
• Expert judgment from stakeholders				Not available

						→		Bridge Deck Type		Bridges with decks that are supported may be more sensitive than bridges with decks that are integral parts of the bridge structure.		• Asset management system
• Engineers in your organizations
• Expert judgment from stakeholders				Not available

						→		Number of Longitudinal Girders		Longitudinal girders underneath the deck can act as air-trapping pockets, increasing wave action against the deck and increasing the likelihood of damage from storm surge.		• Asset management system
• Engineers in your organizations
• Expert judgment from stakeholders				Not available

						Indicators of Rail Lines Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Rail segments that have experienced flooding during storm events in the past are likely to be flooded during future storm events.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Drainage System Performance		Rail segments that have experienced drainage system performance issues are more likely to experience flooding or drainage issues from sea level rise.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Performance issues in past? (Yes/No)		No						1

																		Yes						4

		GC				→		Elevation or Protection		Assets that are protected by seawalls, dikes, vegetation, or that are otherwise elevated above ground level may be shielded from exposure to storm surge.		• National Elevation Dataset (NED)
• LiDAR data
• Asset management system				Protected? (Yes/No)		Yes						1

																		No						4

		GC				→		Undercut Track		Track that crosses underneath major overpasses may have been undercut in order to accommodate larger, double-stacked trains. These areas may be more sensitive to impacts from flooding.		• Satellite imagery				Undercut Track? (Yes/No)		No						1

																		Yes						4

		GC				→		Ballast Type		Certain types of ballast anchor the track more firmly than others and may be less sensitive to wash-outs from storm surge.		• Interviews/survey/conversations with operations and maintenance staff						Granite						1

																		Limestone						4

		GC				→		Soil Type		Rail that is on soil that is susceptible to erosion or flooding (e.g., in low-lying, marsh areas or areas with fill) may be more sensitive to washouts.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders				On susceptible soil? (Yes/No)		No						1

																		Yes						4

		GC				→		Electric Signals		Electric signals may be damaged by exposure to water from flooding during storm surge.		• Interviews/survey/conversations with operations and maintenance staff				Has electric signals? (Yes/No)		No						1

																		Yes						4

						→		Elevation of Asset		The higher the asset is, the less likely it would be inundated.		• National Elevation Dataset (NED)
• LiDAR data
• Asset management system				Not available

						→		Materials Used in Drainage System		The materials used in a drainage system can help understand the drainage capacity of a rail asset.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Design Capacity of Drainage System		The design capacity of a drainage system can help understand how well it can divert water from a rail asset.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Ports Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Ports that have experienced damage during past storm events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Shoreline Protection		Ports with protection features such as bulkheads or riprap are less likely to be affected by storm surge.		• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection of satellite imagery				Port is armored by a bulkhead, riprap, or other mechanism (Yes/No)		Yes						1

																		No						4

		GC				→		Height of Key Infrastructure		Ports with docks and other infrastructure closer to sea level are more likely to experience damage from storm surge.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Height (feet)		0.0		5.4		=		4				Scoring value ranges based on 0-25%, 25-50%, 50-75%, and 75%+ of the maximum storm surge depth projected for Mobile, 21.7 feet.

																		5.4		10.9		=		3

																		10.9		16.3		=		2

																		16.3		+		=		1

		GC				→		Age of Wharves, Structures		Certain types of ballast anchor the track more firmly than others and may be less sensitive to wash-outs from storm surge.		• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

		GC				→		Condition		Current condition (ranging from Good to Poor) can be an indicator of how likely an asset is to be damaged by future impacts.		• Interviews/survey/conversations with operations and maintenance staff
• Maritime Strategic Development Study Phase III: Inventory of Existing Port Maritime Facilities						Good				=		1

																		Good-Fair				=		2

																		Fair				=		3

																		Poor				=		4

		GC				→		Reliance on Electrical Power		Electric signals may be damaged by exposure to water from flooding during storm surge.		• Interviews/survey/conversations with operations and maintenance staff						Not reliant				=		1

																		Partially reliant				=		2

																		Reliant, with backup				=		3

																		Reliant				=		4

		GC				→		Materials Handled		If materials handled or stored at the facility are damaged by water or are perishable, they will experience greater negative effects from storm surge.		• Interviews/survey/conversations with operations and maintenance staff						Aluminum						1

																		Assorted						2.5

																		Break bulk						1

																		Cement						1

																		Coal						3

																		Containers						3

																		Floating equipment						4

																		Hazardous materials						4

																		Iron						1

																		Metal products						1

																		None						1

																		Passengers						4

																		Perishables						4

																		Petroleum products						2

																		Piling, slabs, girders						1

																		Seafood						4

																		Ship services						4

																		Stone, sand, gravel						1

																		Wood products						4

						→		Types of Key Infrastructure		Most low-lying infrastructure of some ports may consist of parking lots or metal buildings; storm surge would bring in debris and dirt that would need to be cleaned up, but the infrastructures are unlikely to be significantly damaged. Other ports may have infrastructure or equipment that would be more likely to be damaged to storm surge.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Location of Key Equipment		The extent to which key equipment is kept in low-lying areas of the ports may indicate the level of damage it could face from storm surge.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Airports Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Airports that have experienced damage during past storm events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Foundation Type		Some building foundation types are more likely to withstand storm surge than others. For example, in Mobile, pilings are the strongest foundation type used at airports while footers are less strong.		• Interviews/survey/conversations with operations and maintenance staff						Pilings						1

																		Footers						4

		GC				→		Drainage System Pipe Condition		Pipes in poor condition are more likely to cause drainage and chronic flooding issues.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Pipe Condition		Excellent						1

																		Good						1

																		Fair						4

																		Poor						4

		GC				→		Age of Drainage System		In older drainage systems, joints can fall apart over time. The older the drainage system, the more likely it is to fail during a flooding event.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Evidence of Blowouts		Blowouts indicate that joints are failing and/or pipes are collapsing. A higher number of blowouts would therefore indicate a higher sensitivity to future precipitation levels, exacerbated by sea level rise. Blowouts occur when a leak, failure, or collapse in the drainage pipe begins to suck in sediment and creates a depression in the field.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance records				Number of blowouts		0		0		=		1

																		1		2		=		2

																		3		5		=		3

																		5		+		=		4

		GC				→		Soil Type		Some soil types may be more susceptible to movement or sliding (e.g., mud or fill is more susceptible to movement than sand"). Therefore, infrastructure built on these more susceptible soil types are more likely to be damaged during storm surge.		• USDA Web Soil Survey
• Local soil type map, soil type GIS layer
• Interviews with local stakeholders						Sand						1				Fill and mud are relatively more susceptible to movement or sliding than sand.

																		Mix of sand, mud, or fill						2.5

																		Fill						4

																		Mud						4

		GC				→		Approach Lights		Water-tight electrical wiring conduit is necessary to resist salt water intrusion damage. LED lights can operate while underwater, but older incandescent lights cannot and would be more sensitive to precipitation changes.
Note: LEDs have not been approved for runways by FAA, but can be used on taxiways.		• Interviews/survey/conversations with operations and maintenance staff						100% LED on taxiways						1				LEDs are less sensitive to water than incandescent lights.

																		Partial LED on taxiways						2.5

																		100% incandescent						4

						Indicators of Transit Assets Sensitivity to Storm Surge

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Storm Surge		Assets that have experienced damage during past storm events are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Foundation Type		Certain foundation designs of transit facilities are more vulnerable to structural damage than others.		• Interviews/survey/conversations with operations and maintenance staff						Pilings						1				Applies to facilities only.

																		Footers						4

		GC				→		Elevated or Protected above Bare Earth Elevation		Assets that are elevated or well protected are less likely to be affected during storm surge events.		• Interviews/survey/conversations with operations and maintenance staff				Protected or elevated? (Yes/No)		Yes						1				Applies to all assets.

																		No						4

		GC				→		Impaired Access		Even if the asset itself is unaffected, if structures near the asset are flooded, the ability to access and operate a facility or bus service may be impeded.		• Interviews/survey/conversations with operations and maintenance staff				Access impaired? (Yes/No)		No						1				Applies to all assets.

																		Yes						4

						→		Ventilation/Tunnel Openings in Flood-Prone Areas		For underground transit, indicators may include the extent to which ventilation or tunnel openings are located in areas thought to be exposed to storm surge.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Flood Protection		For underground transit, consider whether there are any protective features in place to prevent water from entering the system.		• Interviews/survey/conversations with operations and maintenance staff				Not available

								**The Roads, Bridges and Culverts, and Rail sections may also contain indicators relevant to Transit Assets.**

						Indicators of Roads Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

						→		Past Experience with Wind		Assets that have experienced damage due to high winds in the past are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Roadway Signal Density		Wind damage to roadway signals and signs can delay traffic significantly and disrupt evacuation and recovery. Roads and bridges with a higher density of road way signs and signal lights may be more prone to this type of damage.		• GIS data
• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Traffic signals per mile		0		1		=		1

																		2		5		=		2

																		6		9		=		3

																		10		+		=		4

						→		Wind Design Speeds		The wind speed the asset is designed to withstand provides information about how sensitive it may be to high wind speeds. The design speed may serve as a threshold for sensitivity or the higher the design speed, the less sensitive the asset.		• Interviews/survey/conversations with operations and maintenance staff
• Engineers
• Design standards, manuals				Not available

						→		Proximity of Trees to Power  Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The proximity of the trees along the road to power lines or could be an indicator of how likely that road is to experience a downed power line.		• GIS analysis
• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Efficacy of Tree Trimming Maintenance		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The frequency of tree trimming could indicate whether tree branches are likely to be a source of debris.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Building Density		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The density of buildings could indicate how likely the road segment is to experience debris from that source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Presence of Overhead Utility Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The presence or density of overhead utility lines could indicate how likely the road segment is to experience debris from that source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Sign Support Strength		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the road segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Height and Size of Road Signs		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Larger and taller road signs may be more likely to cause damage.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Length of Support Arms		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the road segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Fixed or Cabled Signals?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the road segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Underground or Overhead Power and Utilities?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Road segments with underground power lines are less likely to experience wind-related issues.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						Indicators of Bridges  Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

						→		Past Experience with Wind		Assets that have experienced damage from high winds in the past are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Roadway Signal Density		Wind damage to roadway signals and signs can delay traffic significantly and disrupt evacuation and recovery. Roads and bridges with a higher density of road way signs and signal lights may be more prone to this type of damage.		• GIS data
• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Traffic signals per mile		0		1		=		1				This scoring approach is based off the  number of traffic signals per mile of roadway.

																		2		5		=		2

																		6		9		=		3

																		10		+		=		4

						→		Wind Design Speeds		The wind speed the asset is designed to withstand provides information about how sensitive it may be to high wind speeds. The design speed may serve as a threshold for sensitivity or the higher the design speed, the less sensitive the asset.		• Interviews/survey/conversations with operations and maintenance staff
• Engineers
• Design standards, manuals				Not available

						→		Proximity of Trees to Power  Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The proximity of the trees along the road to power lines or could be an indicator of how likely that bridge is to experience a downed power line.		• GIS analysis
• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Efficacy of Tree Trimming Maintenance		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The frequency of tree trimming could indicate whether tree branches are likely to be a source of debris.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Building Density		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The density of buildings could indicate how likely the bridge is to experience debris from this source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Presence of Overhead Utility Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. The presence or density of overhead utility lines could indicate how likely the bridge is to experience debris from that source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Sign Support Strength		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the bridge is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Height and Size of Road Signs		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Larger and taller road signs may be more likely to cause damage.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Length of Support Arms		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the bridge is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Fixed or Cabled Signals?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the bridge is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Underground or Overhead Power and Utilities?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and road signs and signals. Road segments with underground power lines are less likely to experience wind-related issues.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						Indicators of Rail Lines Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Wind		Rail segments that have experienced damage from high winds in the past may be more prone to damage in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Number of Signals/ Signs or Major Crossings		Rail segments with a number of major crossings are more likely to have signs and signals that could be damaged by wind.		• Satellite imagery				Number of crossings		0		1		=		1

																		2		3		=		2

																		3		5		=		3

																		5		+		=		4

		GC				→		Presence of Aerial Signal Lines		Aerial signals and lines are sensitive to wind impacts and could be damaged during storms. This, in turn, could cause delays or damage to rail assets.		• Satellite imagery				Signals present? (Yes/No)		No						1

																		Yes						4

						→		Proximity of Trees to Power  Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. The proximity of the trees along the rail to power lines or could be an indicator of how likely that rail is to experience a downed power line.		• GIS analysis
• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Efficacy of Tree Trimming Maintenance		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. The frequency of tree trimming could indicate whether tree branches are likely to be a source of debris.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Building Density		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. The density of buildings could indicate how likely the rail segment is to experience debris from that source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Presence of Overhead Utility Lines		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. The presence or density of overhead utility lines could indicate how likely the rail segment is to experience debris from that source.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Sign Support Strength		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the rail segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Height and Size of Road Signs		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. Larger and taller rail signs may be more likely to cause damage.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Length of Support Arms		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the rail segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Fixed or Cabled Signals?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. Some signs/signals are built to withstand higher wind speeds than others. The wind stability of nearby signs and signals is thus an indicator of how likely the rail segment is to experience debris from those signs and signals.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Underground or Overhead Power and Utilities?		Debris is often the major cause of wind-related damage, including both trees and non-vegetative sources, such as buildings and rail signs and signals. rail segments with underground power lines are less likely to experience wind-related issues.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						Indicators of Ports Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

						→		Past Experience with Wind		Ports that have experienced damage during past high winds are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Age of Wharves, Structures		Older wharves and structures may have been built to lower standards and/or be in poorer condition compared to newer structures, and therefore more susceptible to damage.		• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		50		=		2

																		50		75		=		3

																		75		+		=		4

		GC				→		Reliance on Electrical Power		Ports and port facilities that rely on electrical power to operate will be more sensitive to electricity losses due to widespread weather-related outages including those caused by stress on the grid from high winds.		• Interviews/survey/conversations with operations and maintenance staff						Not reliant						1

																		Partially reliant						2

																		Reliant, with backup						3

																		Reliant						4

		GC				→		Materials Handled		If materials handled or stored at the facility are easily damaged by high winds, they will experience greater negative effects from storm-force winds.		• Interviews/survey/conversations with operations and maintenance staff						Aluminum						1

																		Assorted						2.5

																		Break bulk						1

																		Cement						1

																		Coal						4

																		Containers						2

																		Floating equipment						4

																		Hazardous materials						2

																		Iron						1

																		Metal products						1

																		None						1

																		Passengers						4

																		Perishables						1

																		Petroleum products						2

																		Piling, slabs, girders						1

																		Seafood						1

																		Ship services						2

																		Stone, sand, gravel						3

																		Wood products						1

						→		Wind Design Speeds		The wind speed a facility is designed to withstand provides information about how sensitive it may be to high wind speeds. The design speed may serve as a threshold for sensitivity or the higher the design speed, the less sensitive the facility		• Interviews/survey/conversations with operations and maintenance staff
• Engineers
• Design standards, manuals
• ASCE wind design standards for structures				Not available

						→		Port Equipment		Since debris is often the major cause of wind-related damage, it would be appropriate to consider the extent to which boats, docks, cranes, and other equipment at the port are sufficiently secured during high wind events.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						→		Nearby At-Risk Infrastructure		Identify nearby objects that could potentially cause debris hazards. For example, if there is a lot of at-risk infrastructure nearby, there may be of a chance that some of that infrastructure could come loose and create debris hazards.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records				Not available

						Indicators of Airports Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Wind		Airports that have experienced wind damage in the past are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff
• Maintenance or repair records
• Emergency response records				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Age of Buildings		Older buildings are more likely to be built to lower design standards than newer buildings, and therefore more sensitive to damage from wind and other weather.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff				Age (years)		0		25		=		1

																		25		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Building Material Type		Some building materials are more likely to be damaged from wind than other materials. For example, metal and wood construction are more sensitive to wind than masonry.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff						Masonry						1

																		Metal						4

																		Wood						4

		GC				→		Roof Type		Some roof materials are more likely to be damaged from wind than other materials. For example, flat roofs are more sensitive to wind than pitched roofs.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff						Pitched roof						1

																		Flat roof						4

		GC				→		Height of Air Traffic Control Tower		Taller buildings are more sensitive to high winds than shorter ones.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection				Building height (feet)		0		20		=		1				1 building story is approximately 9.5 feet

																		20		115		=		2

																		115		330		=		3

																		330		+		=		4

		GC				→		Height of Hangars		Taller buildings are more sensitive to high winds than shorter ones.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection				Building height (feet)		0		20		=		1				1 building story is approximately 9.5 feet

																		20		115		=		2

																		115		330		=		3

																		330		+		=		4

		GC				→		Height of Terminals		Taller buildings are more sensitive to high winds than shorter ones.		• Asset management system
• Interviews/survey/conversations with operations and maintenance staff
• Visual inspection				Building height (feet)		0		20		=		1				1 building story is approximately 9.5 feet

																		20		115		=		2

																		115		330		=		3

																		330		+		=		4

		GC				→		Sheltered by Surrounding Structures or Terrain		Buildings that are sheltered (e.g., by surrounding structures or terrain) may be less sensitive to wind.		• Interviews/survey/conversations with operations and maintenance staff				Sheltered? Yes/No		Yes						1

																		No						4

						→		Wind Design Speeds		Buildings are designed to withstand certain wind speeds. When those wind speeds are exceeded, the building risks damage. The lower the design speed of the building, the more sensitive that building is to wind speeds, though buildings should not be damaged unless wind speeds exceed their design threshold.		• Interviews/survey/conversations with operations and maintenance staff
• ASCE wind design standards for structures				Not available

						→		Operations		Winds could affect operations, such as runway orientation (as relates to prevailing wind speeds) or other factors		• Interviews/survey/conversations with operations and maintenance staff				Not available

						→		Proximity to Potential Projectile Materials		The proximity of an airport to areas with potential projectile materials (e.g. adjacent properties with commercial building roof ballast) may indicate its sensitivity to damage from debris.		• Interviews/survey/conversations with operations and maintenance staff				Not available

						Indicators of Transit Assets Sensitivity to Wind

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Past Experience with Wind		Transit assets that have experienced wind damage in the past are more likely to be damaged if exposed in the future.		• Interviews/survey/conversations with operations and maintenance staff				Damaged in past? (Yes/No)		No						1				Past experience does not necessarily have to be scored based on Yes/No answers. For example, the indicator could be used to track "how many times has the asset experienced damage in the past X years?" and then scored based on those values.

																		Yes						4

		GC				→		Age of Buildings or Fleet		Older buildings or buses are more likely to be built to lower design standards than newer ones, and therefore more sensitive to damage from wind and other weather.		• Interviews/survey/conversations with operations and maintenance staff
• Asset management system				Age (years)		0		25		=		1				Applies to all assets.

																		25		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Building Material Type		Some building materials are more likely to be damaged from wind than other materials. For example, metal and wood construction are more sensitive to wind than masonry.		• Interviews/survey/conversations with operations and maintenance staff						Masonry						1				Applies to facilities only.

																		Metal						4

																		Wood						4

		GC				→		Roof Type		Some roof materials are more likely to be damaged from wind than other materials. For example, flat roofs are more sensitive to wind than pitched roofs.		• Interviews/survey/conversations with operations and maintenance staff						Pitched roof						1				Applies to facilities only.

																		Flat roof						4

		GC				→		Building Height		Taller buildings are more sensitive to high winds than shorter ones.		• Interviews/survey/conversations with operations and maintenance staff				Building height (feet)		0		20		=		1				Applies to facilities only.
1 building story is approximately 9.5 feet

																		20		115		=		2

																		115		330		=		3

																		330		+		=		4

		GC				→		Sheltered by Surrounding Structures		Assets that are sheltered (e.g., by surrounding structures or terrain) may be less sensitive to wind.		• Interviews/survey/conversations with operations and maintenance staff				Located in areas sheltered by similar structures? (Yes/No)		Yes						1				Applies to all assets.

																		No						2

						→		Wind Design Speeds		Buildings are designed to withstand certain wind speeds. When those wind speeds are exceeded, the building risks damage. The lower the design speed of the building, the more sensitive that building is to wind speeds, though buildings should not be damaged unless wind speeds exceed their design threshold.		• Interviews/survey/conversations with operations and maintenance staff
• ASCE wind design standards for structures				Not available

								**Although it is very difficult to predict damage due to debris, consider any factors that might contribute to the likelihood of debris formation.**

								**The Roads, Bridges and Culverts, and Rail sections may also contain indicators relevant to Transit Assets.**

						Indicators of Roads Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Replacement Cost		Replacement costs for each asset are used as a rough proxy for the ease in which assets could be repaired or replaced.  Resources are assumed to be more easily mobilized for lower cost repairs, and replacement costs may indicate overall complexity, size, and expense of the asset itself.		• Asset management system
• National Bridge Inventory, Item 96 (Total Project Cost)				Replacement cost (USD)		0		$1,000,000		=		1

																		$1,000,000		$10,000,000		=		2

																		$10,000,000		$100,000,000		=		3

																		$100,000,000		+		=		4

		GC				→		Detour Length		Detour length is used as an indicator of redundancy in the system. Segments with longer detour lengths assumed to have less adaptive capacity than segments with shorter detours.		• National Bridge Inventory provides detour length for bridges in the database (Item 19)				Detour length (km)		0		10		=		1

																		10		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff
• Incident management system						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

						→		Historical Repair Cost		Historical repair costs for each asset are used as a proxy for the ease in which assets could be repaired or replaced in future events. In locations where historical repair costs for specific assets are available, this information might prove to be a more accurate indicator, particularly if those costs could be associated with specific weather events.		• Interviews/survey/conversations with staff
• Asset management system
• Post-event damage reports				Not available

						→		Access to Critical Areas		Roads that provide the only access to critical areas are more significant to the adaptive capacity of the larger response system.		• Maps
• Emergency planning department
• Stakeholder interviews				Not available

						Indicators of Bridges  Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Replacement Cost		Replacement costs for each asset are used as a rough proxy for the ease in which assets could be repaired or replaced.  Resources are assumed to be more easily mobilized for lower cost repairs, and replacement costs may indicate overall complexity, size, and expense of the asset itself.		• Asset management system
• National Bridge Inventory, Item 96 (Total Project Cost)				Replacement cost (USD)		0		$1,000,000		=		1

																		$1,000,000		$10,000,000		=		2

																		$10,000,000		$100,000,000		=		3

																		$100,000,000		+		=		4

		GC				→		Detour Length		Detour length is used as an indicator of redundancy in the system. Bridges with longer detour lengths assumed to have less adaptive capacity than bridges with shorter detours.		• National Bridge Inventory provides detour length for bridges in the database (Item 19)				Detour length (km)		0		10		=		1				The relative burden of a detour can length can vary by location. The example shown is the "bins" for Mobile, AL.

																		10		30		=		2

																		30		50		=		3

																		50		+		=		4

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff
• Incident management system						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

						→		Historical Repair Cost		Historical repair costs for each asset are used as a proxy for the ease in which assets could be repaired or replaced in future events. In locations where historical repair costs for specific assets are available, this information might prove to be a more accurate indicator, particularly if those costs could be associated with specific weather events.		• Interviews/survey/conversations with staff
• Asset management system
• Post-event damage reports				Not available

						→		Access to Critical Areas		Bridges that provide the only access to critical areas are more significant to the adaptive capacity of the larger response system.		• Maps
• Emergency planning department
• Stakeholder interviews				Not available

						Indicators of Rail Lines Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Description and Rationale		Potential Data Source(s)				Indicator Unit		Value Range						Score				Notes

		GC				→		Presence of Bridges along Segment		Bridges are generally more expensive to replace than rail; the speed to recover from damage to bridges along a segment of rail may therefore be longer than segments without bridges.		• Visual inspection of segments				Bridge along segment? (Yes/No)		Yes						4

																		No						1

		GC				→		Signaling		Signaling can be expensive and time-intensive to replace.		• Interviews/survey/conversations with staff						Signaled						4

																		Not signaled						1

		GC				→		Evacuation Plans		Rail companies with a plan in place are expected to suffer less damage and recover more quickly from storms.		• Interviews/survey/conversations with staff						Plan in place						4

																		No plan						1

		GC				→		Part of Disaster Relief Recovery Plan		Rail assets that are part of a larger disaster relief recovery plan may be expedited for return to service.		• Interviews/survey/conversations with staff				Part of a disaster relief recovery plan? (Yes/No)		Yes						4

																		No						1

		GC				→		Ability to Reroute System		Systems and segments that can flexibly reroute will be more resilient to damage, track obstructions, and outages.		• Interviews/survey/conversations with staff						Limited		Assets are physically fixed				4

																		Low		Assets are inflexible				3

																		Medium		Assets are somewhat flexible				2

																		High		Assets are highly flexible				1

		GC				→		Interchange Utility		This is a yard-specific measure of the interchange between carriers, which is of importance in the ability to transfer all cars within yards.		• Interviews/survey/conversations with staff				Quality of interchange utility		Poor						4

																		Good						1

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff
• Incident management system						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

						→		Replacement Cost		Specific replacement cost of assets or specific sub-components could serve as a proxy for how easy that asset would be to repair or replace if damaged.		• Asset management system
• Interviews/survey/conversations with staff				Not available

						→		Number of Rail Lines		The number of rail lines serving a specific location can capture the redundancy of a system.		• Satellite imagery
• Visual inspection				Not available

						Indicators of Ports Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Rationale		Potential Data Source(s)				Indicator Value								Score				Notes

		GC				→		Redundancy within a Facility		Operational disruptions are less likely to occur if other parts of the same facility can be substituted in the event of minor damage.		• Interviews/survey/conversations with staff						Can easily shift operations within the facility						1

																		…						2

																		…						3

																		Cannot shift operations						4

		GC				→		Redundancy across Facilities		Serious operation disruptions are less likely to occur if other facilities can be substituted in the event of major damage.		• Interviews/survey/conversations with staff						Can easily shift operations to another facility						1

																		…						2

																		…						3

																		Cannot shift operations						4

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

						→		Availability of Supplies and Repair Equipment		The extent to which supplies and repair equipment are stockpiled could be an indicator of how quickly ports would be able to recover from damage.		• Interviews/survey/conversations with staff				Not available

						→		Sharing Equipment across Ports, Agencies		Agreements with other ports or agencies to share equipment or facilities to maintain operations after a major event could be indicators of adaptive capacity.		• Interviews/survey/conversations with staff				Not available

						→		Cost of Replacement of Specific Assets		The replacement cost of specific buildings could be a proxy for the ease of repair and/or cost of replacement.		• Interviews/survey/conversations with staff				Not available

						→		Historical Cost of Replacement		In locations where historical repair costs for specific assets are available, this information might prove to be a more accurate indicator of replacement costs of assets, particularly if those costs could be associated with specific weather events.		• Historical repair costs
• Interviews/survey/conversations with staff
• Government/Community post-event damage reports				Not available

						→		Usage Statistics		Usage statistics such as operations, passenger-miles, or cargo volumes can help capture the impact of damage to an asset on the larger transportation system.		• Interviews/survey/conversations with staff				Not available

						→		Access to Critical Areas		Whether assets provide the only access to critical areas can help capture the impact of damage to an asset on the larger transportation system.		• Interviews/survey/conversations with staff
• Emergency planning department				Not available

						→		Tourism Costs		Damage to ports may influence the costs of tourists not being able to visit.		• Interviews/survey/conversations with staff				Not available

						→		Cost of Disrupted or Increased Shipping Routes		The cost of disrupted or increased shipping routes can help provide an evaluation of "damage" due to disrupted use of an asset.		• Interviews/survey/conversations with staff				Not available

						Indicators of Airports Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Rationale		Potential Data Source(s)				Indicator Value								Score				Notes

		GC				→		Special Designation		If airports are specifically designated as important for emergency response, national security, defense, or support to health facilities, they are more likely to be re-opened quickly after damage.		• Interviews/survey/conversations with staff
• Emergency response plans				Designated as a component of the National Defense System or as an emergency supply source (Yes/No)		Yes						1

																		No						4

		GC				→		Number of Terminals		The number of terminals at an airport is an indicator of internal redundancy within the airport. Airports with multiple terminals may be able to shift operations to other portions of the airport if a specific terminal or area is damaged.		• Interviews/survey/conversations with staff
• Visual inspection
• Airport website				Number of terminals		0		1		=		4

																		2		2		=		3

																		3		3		=		2

																		4		+		=		1

		GC				→		Number of Runway Headings		The number of runway headings at an airport is an indicator of internal redundancy within the airport. If airport has more than one runway facing in direction of prevailing winds, this reduces the chances that planes will have to take off and land in cross winds, reducing delays.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)				Number of runway headings		2		3		=		4

																		4		5		=		3

																		6		7		=		2

																		7		+		=		1

		GC				→		Distance to Nearest Alternate Airport		The distance to an airport that has similar characteristics to the given airport is a measure of air service system redundancy.		• FAA National Plan of Integrated Airport Systems (NPIAS)
• Maps				Miles to nearest alternate airport		0		30		=		1				For the Gulf Coast Study, alternate airport defined as an airport that shared the same service level (primary or cargo), hub type (if primary), cargo level (if applicable), and Airport Reference Code (ARC). ARC refers to the aircraft type and approach speeds that an airport can handle.

																		30		60		=		2

																		60		120		=		3

																		120		+		=		4

		GC				→		Number of Alternate Airports within 120 Miles		The number of airports that could act as substitutes for the given airport and that are within a 2 hour drive is a measure of system redundancy.		• FAA National Plan of Integrated Airport Systems (NPIAS)
• Maps				Number of alternate airports within 120 miles		0		0				4				For the Gulf Coast Study, alternate airport defined as an airport that shared the same service level (primary or cargo), hub type (if primary), cargo level (if applicable), and Airport Reference Code (ARC). ARC refers to the aircraft type and approach speeds that an airport can handle.

																		1		1				3

																		2		2				2

																		3		+				1

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

						→		Cost of Replacement of Specific Assets		The replacement cost of specific buildings could be a proxy for the ease of repair and/or cost of replacement.		• Asset management system
• Interviews/survey/conversations with staff				Not available

						→		Historical Cost of Replacement		In locations where historical repair costs for specific assets are available, this information might prove to be a more accurate indicator of replacement costs of assets, particularly if those costs could be associated with specific weather events.		• Historical repair costs
• Interviews/survey/conversations with staff
• Government/Community post-event damage reports				Not available

						→		Usage Statistics		Usage statistics such as operations, passenger-miles, or cargo volumes can help capture the impact of damage to an asset on the larger transportation system.		• FAA Airport Master Record Forms 5010-1 & 5010-2 (http://www.gcr1.com/5010web/)				Not available

						→		Access to Critical Areas		Whether assets provide the only access to critical areas can help capture the impact of damage to an asset on the larger transportation system.		• Interviews/survey/conversations with stakeholders				Not available

						→		Redundancy in Power Systems		Airports relay on continuous energy to provide navigation safety for air traffic.  Protection of back up engine generators, capacity of their fuel tanks to power critical infrastructure and presence of alternatives such as battery banks would enable airports to function when grid power is unavailable.		• Interviews/survey/conversations with stakeholders				Not available

						→		Tourism Costs		Damage to airports may influence the costs of tourists not being able to visit.		• Interviews/survey/conversations with stakeholders
• Local tourism office or chamber of commerce				Not available

						→		Cost of Disrupted or Increased Shipping Routes		The cost of disrupted or increased shipping routes can help provide an evaluation of "damage" due to disrupted use of an asset.		• Interviews/survey/conversations with staff				Not available

						Indicators of Transit Assets Adaptive Capacity

								Potential Indicators and Data Sources								Example Scoring Approach (used in the Gulf Coast Study)

								Indicator		Rationale		Potential Data Source(s)				Indicator Value								Score				Notes

		GC				→		Priority for Assistance		If a transit asset is designated with USACE priority for assistance after a major weather event, it is more likely to be re-opened quickly after damage.		• Interviews/survey/conversations with staff				On list of priorities? (Yes/No)		Yes						1

																		No						4

		GC				→		Function of Facility or Asset		Assets that are difficult to replace or move have lower adaptive capacity than assets that are replaceable or movable.		• Interviews/survey/conversations with staff						Facility or asset serves a unique purpose and would be extremely difficult to replace if damaged						1

																		Facility or asset serves a unique purpose and would be difficult to replace, but temporary emergency measures are available						2

																		The function of the facility or asset is reasonably flexible in that it could be relocated or replaced with moderate or limited disruption to services						3

																		Facility functions and assets are interchangeable and can be replaced if one is damaged with almost no disruption to services						4

		GC				→		Disruption Duration		Disruption duration is used to indicate the timeframes necessary to restore service to assets following impacts of each of the variables. Length of time for the disruption to clear is an indicator of how well the system can deal with the climate impact.		• Interviews/survey/conversations with staff						Hours						1

																		Days						2

																		Weeks						3

																		Months						4

		GC				→		Ability to Reroute		Assets that are able to reroute or detour easily are more capable of adapting to extreme weather events.		• Interviews/survey/conversations with staff						Limited		Assets are physically fixed				4

																		Low		Assets are inflexible				3

																		Medium		Assets are somewhat flexible				2

																		High		Assets are highly flexible				1

						→		Ability of Fixed Lines to Reroute		For transit that runs on fixed lines (such as subways), alternate indicators could consider whether alternative routes and modes can be employed if one line is disrupted.  That is, to what extent would buses be able to be quickly deployed to sufficiently fill the gap created if a subway or light rail line became inoperable?		• Interviews/survey/conversations with staff				Not available

						→		Ability to Reroute around Problem Areas		If a single station or a single point on the rail is damaged, does the entire line shut down, or can trains be routed around the problem areas?						Not available

						→		Cost of Replacement of Specific Assets		The replacement cost of specific buildings could be a proxy for the ease of repair and/or cost of replacement.		• Interviews/survey/conversations with staff				Not available

						→		Historical Cost of Replacement		In locations where historical repair costs for specific assets are available, this information might prove to be a more accurate indicator of replacement costs of assets, particularly if those costs could be associated with specific weather events.		• Historical repair costs
• Interviews/survey/conversations with staff
• Government/Community post-event damage reports				Not available
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Note: The drop-down menus list all asset types and stressors for which example indicators are available. The selection is not limited to the asset types and stressors chosen during set up.

The Sensitivity and Adaptive Capacity Indicator Library provides ideas for indicators to approximate the sensitivity and adaptive capacity of different asset types. 

Browse the Indicator Library and check off any indicators that you want to include (you'll have the option later to add in your own indicators. Use the checkboxes to the left of each indicator if you would like to include that indicator in your screen, then click the button "Add Selected Indicators to My Vulnerability Assessment." 

You can use up to 10 sensitivity indicators for each stressor/asset type combination and up to 10 adaptive capacity indicators for each asset type.

Show Tip: How to choose indicators

Step 3d

What is an indicator?
An indicator is a characteristic of an asset that suggests whether that asset is likely to be vulnerable to a stressor, either through being exposed, being sensitive, or having low adaptive capacity. 
For example, asset location can be an indicator of exposure.  Asset condition can be an indicator of sensitivity, since assets in worse condition may be more likely to be damaged if exposed to a stressor. Traffic volumes (or other usage statistics) can be an adaptive capacity indicator for a roadway, since there is a bigger impact to the transportation system if busier roads are closed. 

How do I choose indicators? 
This tool provides examples of indicators, based on the indicators used in the Gulf Coast Study and other related work. Indicator examples are only available for the types of assets and climate stressors considered under the Gulf Coast Study. Other information about asset sensitivity (and possible ideas for sensitivity indicators) is available in the Sensitivity Matrix. 

Decide whether to use an indicator based on several factors, including:
Whether you think it will serve as a reasonable descriptor of vulnerability for a particular asset in your experience and in your region
Whether you believe data exists that will inform your rating of that indicator for a given asset or set of assets

Select All Indicators Used in Gulf Coast Study

Deselect All

Add Selected Indicators to My Vulnerability Assessment

Get PDF of Indicator Library

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data
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(2) Enter Assets

(1) Stressors and Asset Types
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Browse S & AC

Select S & AC

Sensitivity indicators measure whether an asset is likely to be damaged by a particular stressor. Adaptive capacity indicators measure how the transportation system would respond to an asset being damaged. Adaptive capacity indicators do not vary by stressor. Sensitivity and adaptive capacity are included together in this library, since they both represent characteristics of assets, and information about their indicators are likely to come from similar sources. 

Browse this library and, once you feel comfortable with the indicators concept, proceed to the next step to enter which indicators you plan to use. Later, you will collect data about these indicators. 

The Example Scoring Approach section provides the scoring approach used in the Gulf Coast Study vulnerability assessment. You can refer back to these approaches when you adjust the scoring approach for your exposure indicators in Steps 6b and Step 6c. You can return to the Indicator Library at any time.

Select Sensitivity and Adaptive Capacity Indicators
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Check Box 363

Check Box 364

Check Box 365

Check Box 366

Check Box 367

Check Box 368

Check Box 369

Check Box 370

Check Box 371

Check Box 372

Check Box 373

Check Box 374

Check Box 375

Check Box 376

Check Box 377

Check Box 378

Check Box 379

Check Box 380

Check Box 381

Check Box 382

Check Box 383

Check Box 384

Check Box 385

Check Box 386

Check Box 387

Check Box 388

Check Box 389

Check Box 478

Check Box 479

Check Box 480

Check Box 481

Check Box 482

Check Box 483

Check Box 484

Check Box 485

Check Box 486

Check Box 487

Check Box 488

Check Box 489

Check Box 490

Check Box 639

Check Box 640

Check Box 641

Check Box 642

Check Box 643

Check Box 644

Check Box 645

Check Box 646

Check Box 647

Check Box 648

Check Box 649

Check Box 650

Check Box 651

Check Box 652

Check Box 653

Check Box 654

Check Box 713

Check Box 714

Check Box 715

Check Box 716

Check Box 717

Check Box 718

Check Box 719

Check Box 720

Check Box 721

Check Box 722

Check Box 723

Check Box 724

Check Box 725

Check Box 726

Check Box 727

Check Box 728

Check Box 729

Check Box 730

Check Box 731

Check Box 732

Check Box 733

Check Box 734

Check Box 735

Check Box 736

Check Box 737

Check Box 738

Check Box 739

Check Box 771

Check Box 772

Check Box 773

Check Box 774

Check Box 775

Check Box 776

Check Box 777

Check Box 778

Check Box 779

Check Box 780

Check Box 781

Check Box 782

Check Box 783

Check Box 784

Check Box 785

Check Box 786

Check Box 802

Check Box 803

Check Box 804

Check Box 805

Check Box 806

Check Box 807

Check Box 808

Check Box 809

Check Box 810

Check Box 811

Check Box 812

Check Box 813

Check Box 814

Check Box 815

Check Box 816

Check Box 817

Check Box 818

Check Box 820

Check Box 821

Button 822

Button 823

Button 824

Check Box 825

Check Box 827

Check Box 828

Check Box 829

Check Box 830

Check Box 831

Check Box 832

Check Box 833

Check Box 834

Check Box 836

Jump to Adaptive Capacity Indicators



3d_S&AC Indicators

		Step 3d. Select Sensitivity and Adaptive Capacity Indicators

		Sensitivity Indicators

				Bridges								0								0								0								0								0

				Indicators of Bridges Sensitivity to Precipitation Changes								Indicators of 0 Sensitivity to Precipitation Changes								Indicators of 0 Sensitivity to Precipitation Changes								Indicators of 0 Sensitivity to Precipitation Changes								Indicators of 0 Sensitivity to Precipitation Changes								Indicators of 0 Sensitivity to Precipitation Changes

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1		Past Experience with Precipitation						1								1								1								1								1

		Hide		2		Bridge Age						2								2								2								2								2

		Hide		3		Scour Rating						3								3								3								3								3

		Hide		4		Proximity to the Coast						4								4								4								4								4

		Hide		5		Bridge Clearance						5								5								5								5								5

		Hide		6								6								6								6								6								6

		Hide		7								7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10

				Indicators of Bridges Sensitivity to Sea Level Rise								Indicators of 0 Sensitivity to Sea Level Rise								Indicators of 0 Sensitivity to Sea Level Rise								Indicators of 0 Sensitivity to Sea Level Rise								Indicators of 0 Sensitivity to Sea Level Rise								Indicators of 0 Sensitivity to Sea Level Rise

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1		Past Experience with Tides/SLR						1								1								1								1								1

		Hide		2		Bridge Clearance						2								2								2								2								2

		Hide		3		Scour Rating						3								3								3								3								3

		Hide		4		Condition of Bridge Substructure						4								4								4								4								4

		Hide		5		Condition of Bridge Superstructure						5								5								5								5								5

		Hide		6		Condition of Bridge Deck						6								6								6								6								6

		Hide		7		Bridge Age						7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10

				Indicators of Bridges Sensitivity to Storm Surge								Indicators of 0 Sensitivity to Storm Surge								Indicators of 0 Sensitivity to Storm Surge								Indicators of 0 Sensitivity to Storm Surge								Indicators of 0 Sensitivity to Storm Surge								Indicators of 0 Sensitivity to Storm Surge

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1		Past Experience with Storm Surge						1								1								1								1								1

		Hide		2		Bridge Clearance						2								2								2								2								2

		Hide		3		Scour Rating						3								3								3								3								3

		Hide		4		Condition of Bridge Substructure						4								4								4								4								4

		Hide		5		Condition of Bridge Superstructure						5								5								5								5								5

		Hide		6		Condition of Bridge Deck						6								6								6								6								6

		Hide		7		Bridge Age						7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10

				Indicators of Bridges Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1								1								1								1								1								1

		Hide		2								2								2								2								2								2

		Hide		3								3								3								3								3								3

		Hide		4								4								4								4								4								4

		Hide		5								5								5								5								5								5

		Hide		6								6								6								6								6								6

		Hide		7								7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10

				Indicators of Bridges Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0								Indicators of 0 Sensitivity to 0

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1								1								1								1								1								1

		Hide		2								2								2								2								2								2

		Hide		3								3								3								3								3								3

		Hide		4								4								4								4								4								4

		Hide		5								5								5								5								5								5

		Hide		6								6								6								6								6								6

		Hide		7								7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10

		Adaptive Capacity Indicators

				Indicators of Bridges Adaptive Capacity								Indicators of 0 Adaptive Capacity								Indicators of 0 Adaptive Capacity								Indicators of 0 Adaptive Capacity								Indicators of 0 Adaptive Capacity								Indicators of 0 Adaptive Capacity

				Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.								Write in indicator names or click the "&" button.

		Hide		1		ADT						1								1								1								1								1

		Hide		2		Function Classification						2								2								2								2								2

		Hide		3		Evacuation Route						3								3								3								3								3

		Hide		4		Detour Length						4								4								4								4								4

		Hide		5								5								5								5								5								5

		Hide		6								6								6								6								6								6

		Hide		7								7								7								7								7								7

		Hide		8								8								8								8								8								8

		Hide		9								9								9								9								9								9

		Hide		10								10								10								10								10								10



Use this sheet to enter the indicators you plan to use to derive sensitivity and adaptive capacity scores. 

Enter the sensitivity and adaptive capacity indicators you want to consider in the yellow cells below. The lists are organized by asset type (across) and climate stressors (down). Any indicators you checked off in the Indicator Library appear here. You can also write in any indicator names of your choosing in the yellow cells or click the "&" button to pull in indicators from the indicator library.
You may enter up to 10 indicators per climate stressor and asset type.  
For ideas on indicators, see the Sensitivity and Adaptive Capacity Indicator Library. 
Once you have selected your indicators, click the button to generate a data collection template for each asset type and move on to the next step, collecting data about your assets.
If you want to remove an indicator, simply delete that indicator from the list, and adjust the list so that no rows are skipped.

Once you have entered your indicators (or if you make any changes to indicators), click the "Update Tool" button.
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(4) Collect Data
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4a_Exposure Data

		Step 4a. Collect Climate Data

				Enter Climate Scenarios

				Enter the scenarios you want to use for the climate stressor(s) below. If you do not want to consider multiple scenarios, check the box.

				Climate Stressor		Scenario 1		Scenario 2

		Show		Precipitation Changes		2050		2100

		Show		Sea Level Rise		2050		2100

		Show		Storm Surge		2050		2100

		Hide		0

		Hide		0

				Enter Climate Data

				Enter data on the projected changes in each climate stressor exposure indicator. If different assets will have different exposure scores for each indicator, check the box "Values vary by asset."

				Precipitation Changes

						2050		2100

				Location in FEMA 100-Year Flood Zone

				Change in Total Annual Precipitation		3.80%		6%

				Asset Clearance

				Sea Level Rise

						2050		2100

				Modeled SLR Inundation Depth

				Proximity to Coastline

				0

				Storm Surge

						2050		2100

				Modeled Surge Inundation Depth

				Proximity to Coastline

				0

				0

						0		0

				0

				0

				0

				0

						0		0

				0

				0

				0



Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Use this sheet to collect data about the climate stressors used in your vulnerability analysis. This is where you can enter information about the projected changes in your area. You can evaluate vulnerability under two different climate scenarios for each climate stressor. For example, you can use the scenarios to determine vulnerability in different time periods (Mid-Century and End-of-century) or for different projections (e.g., 1 foot of sea level rise vs. 3 feet of sea level rise).

First, enter the scenarios you want to use for each climate stressor below. If you do not want to consider multiple scenarios, check the box.

Second, enter climate data for each of your exposure indicators. You will assign exposure scores based on the values you enter here on the exposure scoring sheets (e.g., "5a_Exposure AType1"). If the value for the exposure indicator varies for each asset (e.g., if the indicator is "modeled inundation depth" and each asset experiences a different inundation depth), leave the cells here blank and check the box "Values vary by asset." You can enter the values for each asset on the exposure scoring sheets. If you do not have data about your exposure indicators, and simply want to evaluate vulnerability under "High" and "Low" exposure scenarios, do so on the exposure scoring sheets.

Once you have entered your data (or if you make any changes ), click the "Update Tool" button.

Example
Climate stressor: Temperature Changes
Climate scenarios: Mid-Century and End-of-Century
Asset Type: Any
Exposure Indicator(s):  Change in total number of days per year above 95°F
Data source: U.S. DOT CMIP Climate Data Processing Tool

Data source:





Exposure data entry (this sheet):






or

I want to consider only one scenario for each climate stressor.

Example Scenarios :

Temperature Changes:	Sea Level Rise:
Mid-Century Projections	•   30 cm
End-of-Century Projections	•   200 cm
Precipitation Changes:	Storm Surge and Wind:
Drier		•   Category 3 storm
Wetter		•   Category 5 storm

Tip:
If you're unsure of what to fill in for your narratives, a simple option is to have a "more extreme" and "less extreme" scenario under each climate stressor.

Show Examples

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Climate Data

Asset Data

Step  4b

Bridges

Collect Asset Data

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

Values vary by asset

I want to consider only one scenario for each climate stressor.

Check Box 1

Check Box 2

Check Box 3

Check Box 4

Check Box 5

Check Box 6

Check Box 7

Check Box 8

Check Box 9

Check Box 10

Check Box 11

Check Box 12

Check Box 13

Check Box 14

Check Box 15

Check Box 20



4b_AssetData-AType1

		Step 4b. Collect Asset Data -- Bridges								0

		Bridges

		1		Asset Data (1/1)		Step 5a		Adjust Exposure Scoring

		Go to Sensitivity Scoring		Go to Exposure Scoring

								Sensitivity Indicators																				Adaptive Capacity Indicators

				Asset ID		Asset Name		Past Experience with Precipitation		Bridge Age		Scour Rating		Proximity to the Coast		Bridge Clearance		Past Experience with Tides/SLR		Condition of Bridge Substructure		Condition of Bridge Superstructure		Condition of Bridge Deck		Past Experience with Storm Surge		ADT		Function Classification		Evacuation Route		Detour Length

						Data source:		Source: SHA operations and maintenance staff		2014- year bridge was built or reconstructed. Source: National Bridge Inventory		Source: SHA data based on the criteria and procedures in the Maryland SHA Policy and Procedure Memorandum D-91-42(4)		Source: Internal analysis using a GIS shoreline data layer and calculating the shortest linear distance (feet) to the shoreline		Source: Internal GIS analysis of height of lowest point on the bridge- water height under the bridge		Source: SHA operations and maintenance staff		Source: National Bridge Inventory		Source: National Bridge Inventory		Source: National Bridge Inventory		Source: SHA operations and maintenance staff		Source: National Bridge Inventory		Source: Internal analysis using GIS to identify the intersection of structures with roadways of different function classifications. FHWA function classes and shapefiles from Salisbury University were used for analysis.		Source: Internal analysis using GIS to identify the intersection of structures with evacuation routes. Evacuation routes shapefiles provided by Salisbury University and SHA

						Units (if applicable):				Years				Feet		Feet

						Notes:

				1		APE HOLE ROAD		3		43				76		2		3		3  Serious Condition		5  Fair Condition		4  Poor Condition		4		10		7		N

				2		CALVARY ROAD		3		6				6		2		3		7  Good Condition		8  Very Good Condition		8  Very Good Condition		4		307		7		N

				3		MARSH ROAD		3		30				10		2		3		4  Poor Condition		4  Poor Condition		4  Poor Condition		4		42		7		N

				4		SMITH ISLAND ROAD				30				21		1				4  Poor Condition		7  Good Condition		5  Fair Condition				44		7		N

				5		CASH CORNER ROAD		2		16				25		3		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		356		7		N

				6		MD 460		3		48				26		6		3		5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition		4		1,210		7		N

				7		BYRD ROAD		3		30				26		3		3		8  Very Good Condition		7  Good Condition		7  Good Condition		4		455		7		N

				8		MARUMSCO ROAD		2		31				11,775		3		2		4  Poor Condition		4  Poor Condition		5  Fair Condition		4		141		7		N

				9		L.Q. POWELL ROAD		2		39				42		1		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		4		210		7		N

				10		MD 667		3						1,958		4		3		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		4		1,325		5		N

				11		BRYAN HALL ROAD		3		36				10,590		2		3		4  Poor Condition		7  Good Condition		5  Fair Condition		4		138		7		N

				12		MD 667		2						3,118		4		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		3		2,275		5		N

				13		COVENTRY PARISH RD				29				19		4				6  Satisfactory Condition		7  Good Condition		7  Good Condition				250		7		N

				14		MD 667		2		38				8		4		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		2,520		5		N

				15		MD 667		2						11,990		4		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		3		2,275		5		N

				16		MD 667		2		38				10,819		2		2		8  Very Good Condition		5  Fair Condition		5  Fair Condition		3		2,520		5		N

				17		MD 667		2						2,400		7		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		2,275		5		N

				18		FRENCHTOWN ROAD				3				18		1				6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition				64		7		N

				19		FRENCHTOWN ROAD				30				4		1				5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition				64		7		N

				20		US 13 SB		2		49				2,215		29		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		2		16,470		3		Y

				21		US 13 SB		2		48				144		1		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		2		15,550		3		Y

				22		US 13 NB		2		8				2,311		32		2		6  Satisfactory Condition		6  Satisfactory Condition		7  Good Condition		2		16,470		2		Y

				23		US 13 NB		2		55				140		1		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		2		15,550		2		Y

				24		MD 364		3						879		6		3		6  Satisfactory Condition		5  Fair Condition		5  Fair Condition		4		1,125		5		N

				25		MD 413		1		65				7,560		6		1		5  Fair Condition		5  Fair Condition		5  Fair Condition		1		5,670		5		N

				26		RIVER ROAD				26				1,050		4				7  Good Condition		7  Good Condition		7  Good Condition				417		7		N

				27		RUMBLEY ROAD				36				13		2				6  Satisfactory Condition		7  Good Condition		7  Good Condition				223		7		N

				28		US 13		1		48				4,933		15		1		5  Fair Condition		5  Fair Condition		5  Fair Condition		1		12,825		2		Y

				29		MD 364		3						1,893		9		3		7  Good Condition		7  Good Condition		7  Good Condition		3		1,125		5		N

				30		MD 364		2						3,005		4		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		1,125		5		N

				31		MD 364		3		81				27		4		3		5  Fair Condition		5  Fair Condition		5  Fair Condition		3		1,140		5		N

				32		SIGN POST ROAD		1		29				10,976		4		1		5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition		1		784		7		N

				33		US 13 SB		1		50				11,924		12		1		7  Good Condition		7  Good Condition		7  Good Condition		1		13,630		3		Y

				34		US 13 NB		1		50				11,853		13		1		6  Satisfactory Condition		5  Fair Condition		5  Fair Condition		1		13,630		2		Y

				35		MD 413		1						11,449		13		1		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		1		4,775		5		N

				36		MILLARD LONG ROAD				18				18		2				7  Good Condition		7  Good Condition		7  Good Condition				368		7		N

				37		MD 363		3		25				722		3		3		7  Good Condition		6  Satisfactory Condition		6  Satisfactory Condition		4		375		4		N

				38		ARDEN STATION ROAD				23				5,757		4				6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition				327		7		N

				39		STEWART NECK ROAD				40				8,585		3				4  Poor Condition		5  Fair Condition		5  Fair Condition				661		7		N

				40		OLD PRINCESS ANNE				64				4		2				6  Satisfactory Condition		5  Fair Condition		5  Fair Condition				648		7		N

				41		US 13 NB		1		52				437		15		1		5  Fair Condition		5  Fair Condition		6  Satisfactory Condition		1		20,870		2		Y

				42		US 13 SB		1		52				538		14		1		6  Satisfactory Condition		4  Poor Condition		4  Poor Condition		1		20,870		2		Y

				43		MD 363		3		27				258		8		3		6  Satisfactory Condition		6  Satisfactory Condition		5  Fair Condition		4		1,322		4		N

				44		MD 363		3		8				101		4		3		7  Good Condition		7  Good Condition		7  Good Condition		4		2,225		4		N

				45		HAINES POINT ROAD		2		28				10		3		3		6  Satisfactory Condition		7  Good Condition		7  Good Condition		4		81		7		N

				46		US 13 NB		1		53				2,912		7		1		6  Satisfactory Condition		5  Fair Condition		5  Fair Condition		1		20,870		2		Y

				47		US 13 SB		1		53				2,912		7		1		7  Good Condition		7  Good Condition		7  Good Condition		1		17,775		2		Y

				48		MD 363		2		37				29		2		2		5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition		4		1,472		4		N

				49		MD 363		2		38				12		2		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		4		1,722		4		N

				50		STEWART NECK ROAD				24				6,924		1				5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition				770		7		N

				51		MD 363		2						1,044		2		2		8  Very Good Condition		8  Very Good Condition		8  Very Good Condition		3		2,425		4		N

				52		MD 363		2		38				1,037		7		2		5  Fair Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		1,472		4		N

				53		MD 363		2						8,436				2		5  Fair Condition		5  Fair Condition		5  Fair Condition		3		2,550		4		N

				54		MD 363		2						10,751		7		2		7  Good Condition		7  Good Condition		7  Good Condition		2		2,550		4		N

				55		MD 363		2		29				12,887		5		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		2		3,725		4		N

				56		MD 363		2		29				14,439		6		2		7  Good Condition		7  Good Condition		7  Good Condition		2		3,725		4		N

				57		US 13		2		50				13,913		11		2		7  Good Condition		7  Good Condition		7  Good Condition		2		24,032		2		Y

				58		MD 363		2		40				14,298		5		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		2		3,522		4		N

				59		US 13 NB		2		34				14,537		3		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		2		22,370		2		Y

				60		US 13 SB		2		34				14,608		4		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		2		22,370		2		Y

				61		MD 918		3		45				14,769		9		3		7  Good Condition		7  Good Condition		7  Good Condition		3		3,500		5		N

				62		MD 388		2						14,769		9		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		2		1,475		5		N

				63		MD 675		3		63				15,091		5		3		6  Satisfactory Condition		5  Fair Condition		5  Fair Condition		3		7,131		4		N

				64		MD 822		2		12				18,401		1		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		2		2,000		5		N

				65		MD 362		2		5				29		2		2		8  Very Good Condition		8  Very Good Condition		7  Good Condition		3		1,622		6		N

				66		MD 362		2		50				2,008		5		2		5  Fair Condition		5  Fair Condition		5  Fair Condition		3		2,250		6		N

				67		MD 362		2		50				4,274		5		2		6  Satisfactory Condition		6  Satisfactory Condition		6  Satisfactory Condition		3		2,250		6		N

				68		US 13		1		58				24,576				1		7  Good Condition		7  Good Condition		7  Good Condition		1		18,875		2		Y

				69		US 13		1		58				24,451		13		1		7  Good Condition		7  Good Condition		7  Good Condition		1		18,875		3		Y

				70		WHITEHAVEN FERRY R				12				1		1				7  Good Condition		7  Good Condition		6  Satisfactory Condition				404		6		N

				71		ALLEN ROAD				23				17,516		8				7  Good Condition		7  Good Condition		7  Good Condition				1,020		7		N

				72		CATHELL ROAD				18				15,793		3				6  Satisfactory Condition		7  Good Condition		7  Good Condition				12		7		N



Populate this tab with data about your assets that will serve as sensitivity and adaptive capacity indicators. 
Each column represents a data field you will need to collect for each asset, if possible.

Space is available to document your data sources, units, and any other notes about the data field. Possible data sources are suggested for indicators you added from the Indicator Library.

Data collection can be the most time-intensive and challenging aspect of an indicator-based vulnerability assessment. Click the button below for some tips.

Data Collection Tips
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Climate Data

Asset Data (1/1)

Step 5a

Adjust Exposure Scoring
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		Step 5a: Adjust Exposure Indicator Scoring -- Bridges								0

		Bridges

		1		Exposure (1/1)

		Step 5b		Adjust Sensitivity Scoring
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								Precipitation Changes																																																																																																												Sea Level Rise																																																																																																												Storm Surge																																																																																																												0																																																																																																												0

								2050				2100																				2050				2100																				2050				2100																				2050		2100																						Narr 1						Narr 2						2050				2100																				2050				2100																				2050				2100																				2050		2100																						Narr 1						Narr 2						2050				2100																				2050				2100																				2050				2100																				2050		2100																						Narr 1						Narr 2						0				0																				0				0																				0				0																				0		0																						Narr 1						Narr 2						0				0																				0				0																				0				0																				0

								Location in FEMA 100-Year Flood Zone												Location in FEMA 100-Year Flood Zone Scoring Approach												Change in Total Annual Precipitation												Change in Total Annual Precipitation Scoring Approach												Asset Clearance												Asset Clearance Scoring Approach												Exposure Scores																								Ind 1		Ind 2		Ind 3		Ind 1		Ind 2		Ind 3		Modeled SLR Inundation Depth												Modeled SLR Inundation Depth Scoring Approach												Proximity to Coastline												Proximity to Coastline Scoring Approach												0												0 Scoring Approach												Exposure Scores																								Ind 1		Ind 2		Ind 3		Ind 1		Ind 2		Ind 3		Modeled Surge Inundation Depth												Modeled Surge Inundation Depth Scoring Approach												Proximity to Coastline												Proximity to Coastline Scoring Approach												0												0 Scoring Approach												Exposure Scores																								Ind 1		Ind 2		Ind 3		Ind 1		Ind 2		Ind 3		0												0 Scoring Approach												0												0 Scoring Approach												0												0 Scoring Approach												Exposure Scores																								Ind 1		Ind 2		Ind 3		Ind 1		Ind 2		Ind 3		0												0 Scoring Approach												0												0 Scoring Approach												0												0 Scoring Approach												Exposure Scores

				Asset ID		Asset Name		Value		Score		Value		Score																		Value		Score		Value		Score																		Value		Score		Value		Score																																										20%		40%		40%		20%		40%		40%		Value		Score		Value		Score																		Value		Score		Value		Score																		Value		Score		Value		Score																																										90%		10%		0%		90%		10%		0%		Value		Score		Value		Score																		Value		Score		Value		Score																		Value		Score		Value		Score																																										80%		20%		0%		80%		20%		0%		Value		Score		Value		Score																		Value		Score		Value		Score																		Value		Score		Value		Score																																										0%		0%		0%		0%		0%		0%		Value		Score		Value		Score																		Value		Score		Value		Score																		Value		Score		Value		Score

				1		APE HOLE ROAD		Yes		3		Yes		3				Review and adjust value range for each score:														3.80%		1		6%		2				Review and adjust value range for each score:														2		3		2		3				Review and adjust value range for each score:														0		0																						O		O		O		X		X		X		2.36		2		-1.0075		3				Review and adjust value range for each score:														76		4		76		4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:														0		0																						O		O		X		X		X		X		-2.14		4		-2.14		4				Review and adjust value range for each score:														76.0591		4		76.0591		4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:														0		0																						O		O		X		X		X		X				4				4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:														0		0																						X		X		X		X		X		X				4				4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:																4				4				Review and adjust value range for each score:														0

				2		CALVARY ROAD		Yes		3		Yes		3				(Default scoring ranges based on range of all values)														3.80%		1		6%		2				(Default scoring ranges based on range of all values)														2		3		2		3				(Default scoring ranges based on range of all values)														0		0				Exposure Scoring Approach for Precipitation Changes																		O		O		O		X		X		X		0.22		2		-3.4		4				(Default scoring ranges based on range of all values)														6		4		6		4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)														0		0				Exposure Scoring Approach for Sea Level Rise																		O		O		X		X		X		X		-2.20		4		-2.2		4				(Default scoring ranges based on range of all values)														5.64876		4		5.64876		4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)														0		0				Exposure Scoring Approach for Storm Surge																		O		O		X		X		X		X				4				4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)														0		0				Exposure Scoring Approach for 0																		X		X		X		X		X		X				4				4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)																4				4				(Default scoring ranges based on range of all values)														0

				3		MARSH ROAD		Yes		3		Yes		3						Value range:						Score:						3.80%		1		6%		2						Value range:						Score:						2		4		2		4						Value range:						Score:						0		0				How much should each indicator contribute to the overall exposure score?																		O		O		O		X		X		X		-0.38		3		-4		4						Value range:						Score:						10		4		10		4						Value range:						Score:								4				4						Value range:						Score:						0		0				How much should each indicator contribute to the overall exposure score?																		O		O		X		X		X		X		-2.70		4		-2.7		4						Value range:						Score:						10.1148		4		10.1148		4						Value range:						Score:								4				4						Value range:						Score:						0		0				How much should each indicator contribute to the overall exposure score?																		O		O		X		X		X		X				4				4						Value range:						Score:								4				4						Value range:						Score:								4				4						Value range:						Score:						0		0				How much should each indicator contribute to the overall exposure score?																		X		X		X		X		X		X				4				4						Value range:						Score:								4				4						Value range:						Score:								4				4						Value range:						Score:						0

				4		SMITH ISLAND ROAD		Yes		3		Yes		3										=		NE						3.80%		1		6%		2										=		NE						1		4		1		4										=		NE						0		0																						O		O		O		X		X		X		-0.89		3		-4.51		4										=		NE						21		4		21		4										=		NE								4				4												NE						0		0																						O		O		X		X		X		X		-3.21		4		-3.21		4										=		NE						21.4537		4		21.4537		4										=		NE								4				4										=		NE						0		0																						O		O		X		X		X		X				4				4										=		NE								4				4										=		NE								4				4												NE						0		0																						X		X		X		X		X		X				4				4												NE								4				4										=		NE								4				4												NE						0

				5		CASH CORNER ROAD		Yes		3		Yes		3						0		0		=		1						3.80%		1		6%		2						0		0		=		1						3		3		3		3						0		2		=		4						0		0						Location in FEMA 100-Year Flood Zone		20%						Name		Value						O		O		O		X		X		X		0.82		2		-2.8		4						-4.775881		-2		=		4						25		4		25		4						1		500		=		4								4				4						0		0		=		1						0		0						Modeled SLR Inundation Depth		90%						Name		Value						O		O		X		X		X		X		-1.60		3		-1.6		3						-5		-2		=		4						25.1928		4		25.1928		4						1		500		=		4								4				4						0		0		=		1						0		0						Modeled Surge Inundation Depth		80%						Name		Value						O		O		X		X		X		X				4				4						0		0		=		1								4				4						0		0		=		1								4				4						0		0		=		1						0		0						0		0%						Name		Value						X		X		X		X		X		X				4				4						0		0		=		1								4				4						0		0		=		1								4				4						0		0		=		1						0

				6		MD 460		Yes		3		Yes		3						0		0		=		2						3.80%		1		6%		2						0		0		=		2						6		2		6		2						2		5		=		3						0		0						Change in Total Annual Precipitation		40%						Location in FEMA 100-Year Flood Zone		20%						O		O		O		X		X		X		3.62		1		0		2						-2		0		=		3						26		4		26		4						500		1000		=		3								4				4						0		0		=		2						0		0						Proximity to Coastline		10%						Modeled SLR Inundation Depth		90%						O		O		X		X		X		X		1.20		2		1.2		2						-2		0		=		3						26.2342		4		26.2342		4						500		1000		=		3								4				4						0		0		=		2						0		0						Proximity to Coastline		20%						Modeled Surge Inundation Depth		80%						O		O		X		X		X		X				4				4						0		0		=		2								4				4						0		0		=		2								4				4						0		0		=		2						0		0						0		0%						0		0%						X		X		X		X		X		X				4				4						0		0		=		2								4				4						0		0		=		2								4				4						0		0		=		2						0

				7		BYRD ROAD		Yes		3		Yes		3						0		0		=		3						3.80%		1		6%		2						0		0		=		3						3		3		3		3						5		15		=		2						0		0						Asset Clearance		40%						Change in Total Annual Precipitation		40%						O		O		O		X		X		X		1.905117		2		-1.76488		3						0		3		=		2						26		4		26		4						1000		7144		=		2								4				4						0		0		=		3						0		0						0		0%						Proximity to Coastline		10%						O		O		X		X		X		X		-1.60		3		-1.6		3						0		3		=		2						25.9317		4		25.9317		4						1000		7144		=		2								4				4						0		0		=		3						0		0						0		0%						Proximity to Coastline		20%						O		O		X		X		X		X				4				4						0		0		=		3								4				4						0		0		=		3								4				4						0		0		=		3						0		0						0		0%						0		0%						X		X		X		X		X		X				4				4						0		0		=		3								4				4						0		0		=		3								4				4						0		0		=		3						0

				8		MARUMSCO ROAD		Yes		3		Yes		3						0		0		=		4						3.80%		1		6%		2						0		0		=		4						3		3		3		3						15		32		=		1						0		0														Asset Clearance		40%						O		O		O		X		X		X		0.95		2		-2.67		4						3		31.6607		=		1						11,775		1		11,775		1						7144		24576		=		1								4				4						0		0		=		4						0		0														0		0%						O		O		X		X		X		X		-1.47		3		-1.47		3						3		32		=		1						11774.9		1		11774.9		1						7144		24576		=		1								4				4						0		0		=		4						0		0														0		0%						O		O		X		X		X		X				4				4						0		0		=		4								4				4						0		0		=		4								4				4						0		0		=		4						0		0														0		0%						X		X		X		X		X		X				4				4						0		0		=		4								4				4						0		0				4								4				4						0		0		=		4						0

				9		L.Q. POWELL ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0						Total Weight:		100%														O		O		O		X		X		X		-0.73467		3		-4.35467		4																		42		4		42		4																				4				4																		0		0						Total Weight:		100%														O		O		X		X		X		X		-3.15		4		-3.15467		4																		41.8354		4		41.8354		4																				4				4																		0		0						Total Weight:		100%														O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0						Total Weight:		0%														X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				10		MD 667		No		1		No		1																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		3.95653		1		3.95653		1																		1,958		2		1,958		2																				4				4																		0		0																						O		O		X		X		X		X		-0.26		3		-0.54247		3																		1958.09		2		1958.09		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				11		BRYAN HALL ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		-0.50448		3		-4.12448		4																		10,590		1		10,590		1																				4				4																		0		0																						O		O		X		X		X		X		-2.92		4		-2.92448		4																		10589.7		1		10589.7		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				12		MD 667		Yes		3		Yes		3				If indicator has non-numeric values:														3.80%		1		6%		2				If indicator has non-numeric values:														4		3		4		3				If indicator has non-numeric values:														0		0																						O		O		O		X		X		X		3.61252		1		2.13036		2				If indicator has non-numeric values:														3,118		2		3,118		2				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:														0		0																						O		O		X		X		X		X		-0.89		3		-0.88748		3				If indicator has non-numeric values:														3117.56		2		3117.56		2				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:														0		0																						O		O		X		X		X		X				4				4				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:														0		0																						X		X		X		X		X		X				4				4				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:																4				4				If indicator has non-numeric values:														0

				13		COVENTRY PARISH RD		Yes		3		Yes		3						Enter all possible values for the indicator and												3.80%		1		6%		2						Enter all possible values for the indicator and												4		3		4		3						Enter all possible values for the indicator and												0		0																						O		O		O		X		X		X		1.9948		2		-1.6252		3						Enter all possible values for the indicator and												19		4		19		4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and												0		0																						O		O		X		X		X		X		-0.43		3		-0.4252		3						Enter all possible values for the indicator and												18.691		4		18.691		4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and												0		0																						O		O		X		X		X		X				4				4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and												0		0																						X		X		X		X		X		X				4				4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and														4				4						Enter all possible values for the indicator and												0

				14		MD 667		Yes		3		Yes		3						the appropriate score (NE, 1, 2, 3, 4):												3.80%		1		6%		2						the appropriate score (NE, 1, 2, 3, 4):												4		3		4		3						the appropriate score (NE, 1, 2, 3, 4):												0		0																						O		O		O		X		X		X		1.74218		2		-1.87782		3						the appropriate score (NE, 1, 2, 3, 4):												8		4		8		4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):												0		0																						O		O		X		X		X		X		-0.68		3		-0.67782		3						the appropriate score (NE, 1, 2, 3, 4):												8.16094		4		8.16094		4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):												0		0																						O		O		X		X		X		X				4				4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):												0		0																						X		X		X		X		X		X				4				4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):														4				4						the appropriate score (NE, 1, 2, 3, 4):												0

				15		MD 667		Yes		3		Yes		3				0														3.80%		1		6%		2				0														4		3		4		3				0														0		0																						O		O		O		X		X		X		4.27573		1		3.0403		1				0														11,990		1		11,990		1				0																4				4				0														0		0																						O		O		X		X		X		X		-0.22		3		-0.22427		3				0														11989.9		1		11989.9		1				0																4				4				0														0		0																						O		O		X		X		X		X				4				4				0																4				4				0																4				4				0														0		0																						X		X		X		X		X		X				4				4				0																4				4				0																4				4				0														0

				16		MD 667		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		0.609594		2		-3.06041		4																		10,819		1		10,819		1																				4				4																		0		0																						O		O		X		X		X		X		-2.93		4		-2.92831		4																		10818.8		1		10818.8		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				17		MD 667		No		1		No		1						Possible Values						Score						3.80%		1		6%		2						Possible Values						Score						7		2		7		2						Possible Values						Score						0		0																						O		O		O		X		X		X		7.32941		1		7.32941		1						Possible Values						Score						2,400		2		2,400		2						Possible Values						Score								4				4						Possible Values						Score						0		0																						O		O		X		X		X		X		7.33		1		7.32941		1						Possible Values						Score						2399.98		2		2399.98		2						Possible Values						Score								4				4						Possible Values						Score						0		0																						O		O		X		X		X		X				4				4						Possible Values						Score								4				4						Possible Values						Score								4				4						Possible Values						Score						0		0																						X		X		X		X		X		X				4				4						Possible Values						Score								4				4						Possible Values						Score								4				4						Possible Values						Score						0

				18		FRENCHTOWN ROAD		Yes		3		Yes		3						No data						No data						3.80%		1		6%		2						No data						No data						1		4		1		4						No data						No data						0		0																						O		O		O		X		X		X		-0.79993		3		-4.41993		4						No data						No data						18		4		18		4						No data						No data								4				4						No data						No data						0		0																						O		O		X		X		X		X		-3.22		4		-3.21993		4						No data						No data						17.7847		4		17.7847		4						No data						No data								4				4						No data						No data						0		0																						O		O		X		X		X		X				4				4						No data						No data								4				4						No data						No data								4				4						No data						No data						0		0																						X		X		X		X		X		X				4				4						No data						No data								4				4						No data						No data								4				4						No data						No data						0

				19		FRENCHTOWN ROAD		Yes		3		Yes		3						Yes						3						3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		-1.07398		3		-4.69398		4																		4		4		4		4																				4				4																		0		0																						O		O		X		X		X		X		-3.49		4		-3.49398		4																		3.7888		4		3.7888		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				20		US 13 SB		No		1		No		1						No						1						3.80%		1		6%		2																		29		1		29		1																		0		0																						O		O		O		X		X		X		29.1164		1		29.1164		1																		2,215		2		2,215		2																				4				4																		0		0																						O		O		X		X		X		X		29.12		1		28.9474		1																		2214.72		2		2214.72		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				21		US 13 SB		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		-1.03669		3		-4.65669		4																		144		4		144		4																				4				4																		0		0																						O		O		X		X		X		X		-3.46		4		-3.45669		4																		143.911		4		143.911		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				22		US 13 NB		No		1		No		1																		3.80%		1		6%		2																		32		1		32		1																		0		0																						O		O		O		X		X		X		31.6607		1		31.6607		1																		2,311		2		2,311		2																				4				4																		0		0																						O		O		X		X		X		X		31.66		1		29.5937		1																		2310.99		2		2310.99		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				23		US 13 NB		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		-0.8464		3		-4.4664		4																		140		4		140		4																				4				4																		0		0																						O		O		X		X		X		X		-3.27		4		-3.2664		4																		139.997		4		139.997		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				24		MD 364		No		1		No		1																		3.80%		1		6%		2																		6		2		6		2																		0		0																						O		O		O		X		X		X		6.43373		1		6.43373		1																		879		3		879		3																				4				4																		0		0																						O		O		X		X		X		X		1.93		2		1.93373		2																		878.927		3		878.927		3																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				25		MD 413		Yes		3		Yes		3																		3.80%		1		6%		2																		6		2		6		2																		0		0																						O		O		O		X		X		X		5.20847		1		1.53847		2																		7,560		1		7,560		1																				4				4																		0		0																						O		O		X		X		X		X		1.29		2		1.29326		2																		7560.11		1		7560.11		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				26		RIVER ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		1.66442		2		-1.95558		3																		1,050		2		1,050		2																				4				4																		0		0																						O		O		X		X		X		X		-0.76		3		-0.75558		3																		1050.19		2		1050.19		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				27		RUMBLEY ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		-0.162		3		-3.782		4																		13		4		13		4																				4				4																		0		0																						O		O		X		X		X		X		-2.78		4		-2.782		4																		12.5237		4		12.5237		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				28		US 13		No		1		No		1																		3.80%		1		6%		2																		15		2		15		2																		0		0																						O		O		O		X		X		X		14.79327		1		14.79327		1																		4,933		2		4,933		2																				4				4																		0		0																						O		O		X		X		X		X		14.79		1		14.79327		1																		4932.8		2		4932.8		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				29		MD 364		No		1		No		1																		3.80%		1		6%		2																		9		2		9		2																		0		0																						O		O		O		X		X		X		8.57935		1		8.57935		1																		1,893		2		1,893		2																				4				4																		0		0																						O		O		X		X		X		X		4.08		1		4.07935		1																		1893.35		2		1893.35		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				30		MD 364		No		1		No		1																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		4.2815		1		4.2815		1																		3,005		2		3,005		2																				4				4																		0		0																						O		O		X		X		X		X		4.28		1		-0.0175		3																		3004.63		2		3004.63		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				31		MD 364		Yes		3		Yes		3																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		3.65158		1		3.65158		1																		27		4		27		4																				4				4																		0		0																						O		O		X		X		X		X		-0.85		3		-0.84842		3																		27.3473		4		27.3473		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				32		SIGN POST ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		1.53328		2		-2.08672		4																		10,976		1		10,976		1																				4				4																		0		0																						O		O		X		X		X		X		-1.09		3		-1.08672		3																		10975.6		1		10975.6		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				33		US 13 SB		Yes		3		Yes		3																		3.80%		1		6%		2																		12		2		12		2																		0		0																						O		O		O		X		X		X		12.31807		1		12.31807		1																		11,924		1		11,924		1																				4				4																		0		0																						O		O		X		X		X		X		12.32		1		12.31807		1																		11924		1		11924		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				34		US 13 NB		Yes		3		Yes		3																		3.80%		1		6%		2																		13		2		13		2																		0		0																						O		O		O		X		X		X		13.25602		1		13.25602		1																		11,853		1		11,853		1																				4				4																		0		0																						O		O		X		X		X		X		13.26		1		13.25602		1																		11853.2		1		11853.2		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				35		MD 413		No		1		No		1																		3.80%		1		6%		2																		13		2		13		2																		0		0																						O		O		O		X		X		X		13.14312		1		13.14312		1																		11,449		1		11,449		1																				4				4																		0		0																						O		O		X		X		X		X		8.44		1		8.44312		1																		11448.6		1		11448.6		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				36		MILLARD LONG ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		-0.11088		3		-3.73088		4																		18		4		18		4																				4				4																		0		0																						O		O		X		X		X		X		-2.73		4		-2.73088		4																		17.7045		4		17.7045		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				37		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		3		3		3		3																		0		0																						O		O		O		X		X		X		2.76178		2		-0.12465		3																		722		3		722		3																				4				4																		0		0																						O		O		X		X		X		X		-2.04		4		-2.03822		4																		721.807		3		721.807		3																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				38		ARDEN STATION ROAD		No		1		No		1																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		4.39895		1		4.39895		1																		5,757		2		5,757		2																				4				4																		0		0																						O		O		X		X		X		X		4.40		1		4.39895		1																		5757.24		2		5757.24		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				39		STEWART NECK ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		3		3		3		3																		0		0																						O		O		O		X		X		X		0.69243		2		-2.92757		4																		8,585		1		8,585		1																				4				4																		0		0																						O		O		X		X		X		X		-1.93		3		-1.92757		3																		8584.82		1		8584.82		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				40		OLD PRINCESS ANNE		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		-0.4941		3		-4.1141		4																		4		4		4		4																				4				4																		0		0																						O		O		X		X		X		X		1.59		2		1.5859		2																		4.46816		4		4.46816		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				41		US 13 NB		Yes		3		Yes		3																		3.80%		1		6%		2																		15		2		15		2																		0		0																						O		O		O		X		X		X		14.712		1		14.712		1																		437		4		437		4																				4				4																		0		0																						O		O		X		X		X		X		14.71		1		14.712		1																		437.338		4		437.338		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				42		US 13 SB		Yes		3		Yes		3																		3.80%		1		6%		2																		14		2		14		2																		0		0																						O		O		O		X		X		X		14.3169		1		14.3169		1																		538		3		538		3																				4				4																		0		0																						O		O		X		X		X		X		9.62		1		9.6169		1																		538.367		3		538.367		3																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				43		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		8		2		8		2																		0		0																						O		O		O		X		X		X		5.45092		1		1.83092		2																		258		4		258		4																				4				4																		0		0																						O		O		X		X		X		X		2.53		2		2.53092		2																		257.698		4		257.698		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				44		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		3.59027		1		1.37476		2																		101		4		101		4																				4				4																		0		0																						O		O		X		X		X		X		-1.41		3		-1.40973		3																		100.82		4		100.82		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				45		HAINES POINT ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		3		3		3		3																		0		0																						O		O		O		X		X		X		1.35982		2		-2.26018		4																		10		4		10		4																				4				4																		0		0																						O		O		X		X		X		X		-1.56		3		-1.56018		3																		10.0532		4		10.0532		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				46		US 13 NB		No		1		No		1																		3.80%		1		6%		2																		7		2		7		2																		0		0																						O		O		O		X		X		X		7.15713		1		7.15713		1																		2,912		2		2,912		2																				4				4																		0		0																						O		O		X		X		X		X		7.16		1		7.15713		1																		2911.56		2		2911.56		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				47		US 13 SB		No		1		No		1																		3.80%		1		6%		2																		7		2		7		2																		0		0																						O		O		O		X		X		X		7.15713		1		7.15713		1																		2,912		2		2,912		2																				4				4																		0		0																						O		O		X		X		X		X		7.16		1		7.15713		1																		2911.56		2		2911.56		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				48		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		2		3		2		3																		0		0																						O		O		O		X		X		X		0.11857		2		-3.50143		4																		29		4		29		4																				4				4																		0		0																						O		O		X		X		X		X		-2.80		4		-2.80143		4																		28.5847		4		28.5847		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				49		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		2		4		2		4																		0		0																						O		O		O		X		X		X		-0.27387		3		-3.91265		4																		12		4		12		4																				4				4																		0		0																						O		O		X		X		X		X		-3.21		4		-3.21265		4																		12.4658		4		12.4658		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				50		STEWART NECK ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		-0.85146		3		-4.47146		4																		6,924		2		6,924		2																				4				4																		0		0																						O		O		X		X		X		X		-3.47		4		-3.47146		4																		6924.42		2		6924.42		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				51		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		2		3		2		3																		0		0																						O		O		O		X		X		X		2.34487		2		-0.49025		3																		1,044		2		1,044		2																				4				4																		0		0																						O		O		X		X		X		X		-2.66		4		-2.65513		4																		1043.92		2		1043.92		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				52		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		7		2		7		2																		0		0																						O		O		O		X		X		X		4.78198		1		1.16198		2																		1,037		2		1,037		2																				4				4																		0		0																						O		O		X		X		X		X		1.86		2		1.86198		2																		1036.8		2		1036.8		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				53		MD 363		No		1		No		1																		3.80%		1		6%		2																		10		2		10		2																		0		0																						O		O		O		X		X		X				2				2																		8,436		1		8,436		1																				4				4																		0		0																						O		O		X		X		X		X				2				2																		8435.84		1		8435.84		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				54		MD 363		No		1		No		1																		3.80%		1		6%		2																		7		2		7		2																		0		0																						O		O		O		X		X		X		6.73061		1		6.73061		1																		10,751		1		10,751		1																				4				4																		0		0																						O		O		X		X		X		X		6.73		1		3.40961		1																		10750.7		1		10750.7		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				55		MD 363		No		1		No		1																		3.80%		1		6%		2																		5		3		5		3																		0		0																						O		O		O		X		X		X		4.60593		1		4.60593		1																		12,887		1		12,887		1																				4				4																		0		0																						O		O		X		X		X		X		4.61		1		1.44293		2																		12886.8		1		12886.8		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				56		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		6		2		6		2																		0		0																						O		O		O		X		X		X		5.909981		1		5.909981		1																		14,439		1		14,439		1																				4				4																		0		0																						O		O		X		X		X		X		5.91		1		0.910981		2																		14438.5		1		14438.5		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				57		US 13		No		1		No		1																		3.80%		1		6%		2																		11		2		11		2																		0		0																						O		O		O		X		X		X		11.255209		1		11.255209		1																		13,913		1		13,913		1																				4				4																		0		0																						O		O		X		X		X		X		11.26		1		6.256209		1																		13912.9		1		13912.9		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				58		MD 363		Yes		3		Yes		3																		3.80%		1		6%		2																		5		2		5		2																		0		0																						O		O		O		X		X		X		3.06864		1		-0.55136		3																		14,298		1		14,298		1																				4				4																		0		0																						O		O		X		X		X		X		0.15		2		0.14864		2																		14297.8		1		14297.8		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				59		US 13 NB		Yes		3		Yes		3																		3.80%		1		6%		2																		3		3		3		3																		0		0																						O		O		O		X		X		X		0.64179		2		-2.97821		4																		14,537		1		14,537		1																				4				4																		0		0																						O		O		X		X		X		X		-2.28		4		-2.27821		4																		14536.5		1		14536.5		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				60		US 13 SB		Yes		3		Yes		3																		3.80%		1		6%		2																		4		3		4		3																		0		0																						O		O		O		X		X		X		2.09336		2		-1.52664		3																		14,608		1		14,608		1																				4				4																		0		0																						O		O		X		X		X		X		-0.83		3		-0.82664		3																		14607.5		1		14607.5		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				61		MD 918		Yes		3		Yes		3																		3.80%		1		6%		2																		9		2		9		2																		0		0																						O		O		O		X		X		X		8.6077		1		8.6077		1																		14,769		1		14,769		1																				4				4																		0		0																						O		O		X		X		X		X		3.61		1		3.6077		1																		14768.9		1		14768.9		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				62		MD 388		Yes		3		Yes		3																		3.80%		1		6%		2																		9		2		9		2																		0		0																						O		O		O		X		X		X		8.6077		1		8.6077		1																		14,769		1		14,769		1																				4				4																		0		0																						O		O		X		X		X		X		3.61		1		3.6077		1																		14768.9		1		14768.9		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				63		MD 675		Yes		3		Yes		3																		3.80%		1		6%		2																		5		3		5		3																		0		0																						O		O		O		X		X		X		4.711223		1		3.784299		1																		15,091		1		15,091		1																				4				4																		0		0																						O		O		X		X		X		X		-0.29		3		-0.288777		3																		15091.1		1		15091.1		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				64		MD 822		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		1.09831		2		-2.1067		4																		18,401		1		18,401		1																				4				4																		0		0																						O		O		X		X		X		X		1.10		2		1.09831		2																		18400.9		1		18400.9		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				65		MD 362		Yes		3		Yes		3																		3.80%		1		6%		2																		2		3		2		3																		0		0																						O		O		O		X		X		X		0.10333		2		-3.51667		4																		29		4		29		4																				4				4																		0		0																						O		O		X		X		X		X		-2.82		4		-2.81667		4																		28.6642		4		28.6642		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				66		MD 362		No		1		No		1																		3.80%		1		6%		2																		5		3		5		3																		0		0																						O		O		O		X		X		X		4.57468		1		4.57468		1																		2,008		2		2,008		2																				4				4																		0		0																						O		O		X		X		X		X		4.57		1		1.47468		2																		2008.12		2		2008.12		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				67		MD 362		No		1		No		1																		3.80%		1		6%		2																		5		3		5		3																		0		0																						O		O		O		X		X		X		4.8124		1		4.8124		1																		4,274		2		4,274		2																				4				4																		0		0																						O		O		X		X		X		X		4.81		1		0.4404		2																		4274.41		2		4274.41		2																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				68		US 13		No		1		No		1																		3.80%		1		6%		2																		10		2		10		2																		0		0																						O		O		O		X		X		X				2				2																		24,576		1		24,576		1																				4				4																		0		0																						O		O		X		X		X		X				2				2																		24575.9		1		24575.9		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				69		US 13		No		1		No		1																		3.80%		1		6%		2																		13		2		13		2																		0		0																						O		O		O		X		X		X		13.26912		1		13.26912		1																		24,451		1		24,451		1																				4				4																		0		0																						O		O		X		X		X		X		13.27		1		11.26812		1																		24451.3		1		24451.3		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				70		WHITEHAVEN FERRY R		Yes		3		Yes		3																		3.80%		1		6%		2																		1		4		1		4																		0		0																						O		O		O		X		X		X		-1.155881		3		-4.775881		4																		1		4		1		4																				4				4																		0		0																						O		O		X		X		X		X		-4.08		4		-4.075881		4																		0.89918		4		0.89918		4																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				71		ALLEN ROAD		Yes		3		Yes		3																		3.80%		1		6%		2																		8		2		8		2																		0		0																						O		O		O		X		X		X		7.66375		1		7.66375		1																		17,516		1		17,516		1																				4				4																		0		0																						O		O		X		X		X		X		2.66		2		2.66375		2																		17516.1		1		17516.1		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

				72		CATHELL ROAD		No		1		No		1																		3.80%		1		6%		2																		3		3		3		3																		0		0																						O		O		O		X		X		X		2.88905		2		2.88905		2																		15,793		1		15,793		1																				4				4																		0		0																						O		O		X		X		X		X		2.89		2		2.88905		2																		15792.8		1		15792.8		1																				4				4																		0		0																						O		O		X		X		X		X				4				4																				4				4																				4				4																		0		0																						X		X		X		X		X		X				4				4																				4				4																				4				4																		0

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X

																																																																																																								O		O		O		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		O		O		X		X		X		X																																																																																																		X		X		X		X		X		X
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6_Vulnerability AType1

		Step 5b: Adjust Sensitivity Indicator Scoring -- Bridges Sensitivity to Precipitation Changes

		Bridges		Precipitation Changes		0

		1		1		Sensitivity (1/3)

		Step 5b		Adjust Sensitivity Scoring (Bridges, Sea Level Rise)

								Past Experience with Precipitation								Past Experience with Precipitation Scoring Approach												Bridge Age								Bridge Age Scoring Approach												Scour Rating								Scour Rating Scoring Approach												Proximity to the Coast								Proximity to the Coast Scoring Approach												Bridge Clearance								Bridge Clearance Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Sensitivity Score						Sensitivity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				50%		5%		5%		10%		30%		0%		0%		0%		0%		0%

				1		APE HOLE ROAD		3.0		4				Review and adjust value range for each score:														43.0		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														76.1		4				Review and adjust value range for each score:														2.4		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														4.0						How much should each indicator contribute to the overall sensitivity score?														O		O		X		O		O		X		X		X		X		X

				2		CALVARY ROAD		3.0		4				(Default scoring ranges based on range of all values)														6.0		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														5.6		4				(Default scoring ranges based on range of all values)														2.3		4				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														3.8																				O		O		X		O		O		X		X		X		X		X

				3		MARSH ROAD		No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						0.0						Past Experience with Precipitation		50%				Past Experience with Precipitation		50%						X		X		X		X		X		X		X		X		X		X

				4		SMITH ISLAND ROAD		No data		No data						3		3		=		1						No data		No data						6		15		=		1						No data		No data						0		0		=		1						No data		No data						6		500		=		4						No data		No data						0		3		=		4						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						0.0						Bridge Age		5%				Bridge Age		5%						X		X		X		X		X		X		X		X		X		X

				5		CASH CORNER ROAD		No data		No data						3		3		=		2						No data		No data						15		25		=		2						No data		No data						0		0		=		2						No data		No data						500		1000		=		3						No data		No data						3		4		=		3						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						0.0						Scour Rating		5%				Scour Rating		5%						X		X		X		X		X		X		X		X		X		X

				6		MD 460		No data		No data						3		3		=		2						No data		No data						25		34		=		3						No data		No data						0		0		=		3						No data		No data						1000		1018		=		2						No data		No data						4		4		=		2						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						0.0						Proximity to the Coast		10%				Proximity to the Coast		10%						X		X		X		X		X		X		X		X		X		X

				7		BYRD ROAD		No data		No data						3		3		=		4						No data		No data						34		43		=		4						No data		No data						0		0		=		4						No data		No data						1018		76		=		1						No data		No data						4		2		=		1						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						0.0						Bridge Clearance		30%				Bridge Clearance		30%						X		X		X		X		X		X		X		X		X		X

				8		MARUMSCO ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				9		L.Q. POWELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				10		MD 667		No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				11		BRYAN HALL ROAD		No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				12		MD 667		No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				13		COVENTRY PARISH RD		No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												0.0						Total Weight:		100%												X		X		X		X		X		X		X		X		X		X

				14		MD 667		No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												0.0																				X		X		X		X		X		X		X		X		X		X

				15		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				16		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				17		MD 667		No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						0.0																				X		X		X		X		X		X		X		X		X		X

				18		FRENCHTOWN ROAD		No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						0.0																				X		X		X		X		X		X		X		X		X		X

				19		FRENCHTOWN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				20		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				21		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				22		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				23		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				24		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				25		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				26		RIVER ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				27		RUMBLEY ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				28		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				29		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				30		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				31		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				32		SIGN POST ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				33		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				34		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				35		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				36		MILLARD LONG ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				37		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				38		ARDEN STATION ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				39		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				40		OLD PRINCESS ANNE		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				41		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				42		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				43		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				44		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				45		HAINES POINT ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				46		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				47		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				48		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				49		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				50		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				51		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				52		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				53		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				54		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				55		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				56		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				57		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				58		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				59		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				60		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				61		MD 918		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				62		MD 388		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				63		MD 675		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				64		MD 822		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				65		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				66		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				67		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				68		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				69		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				70		WHITEHAVEN FERRY R		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				71		ALLEN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				72		CATHELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O



Step 5b

Pull Possible Values

Pull Possible Values
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Pull Possible Values

Pull Possible Values
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Back

How are scores calculated?

How are scores calculated?

How are scores calculated?

How are scores calculated?

How are scores calculated?

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure (1/1)

Sensitivity

Adaptive Capacity

Use this sheet to enter exposure information for each asset (if needed), and adjust how exposure is scored.

1. Enter raw data for the indicators in the yellow “Value” columns. The “Value” columns for each indicator will appear either gray or yellow. Gray columns link back to the “5a_Exposure Data” sheet for indicators where each asset has the same value. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Repeat the above steps for each stressor, moving to the right in this tab. If you choose to override any calculated exposure scores, those cells will be highlighted. Click the "+" sign in the lower right-hand corner for additional instructions.

Entering Data
The “Value” columns for each indicator will appear either gray or yellow. Gray columns link back to the “4a_Exposure Data” sheet for indicators where each asset has the same value. 
Enter raw data for the indicators in the yellow columns for indicators that vary by asset. For example, if the indicator is “modeled inundation,” enter the modeled inundation depth for each asset. 

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. The same scoring approach is applied to the narratives for both climate scenarios (if applicable).
If you see an "#N/A" error in the Score column, open the scoring approach pane by clicking "Show Scoring Approach" above that indicator and adjust the scoring approach. Click "Restore Defaults" and "Pull Possible Values" and assign scores to any possible values to remove the error.
If the indicator has numerical values, adjust the range of values that are assigned each score. Possible values are scores of 1-4 or NE (“Not Exposed”). Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values and assigning NE to values of 0. Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Alternate Approach -- No Indicator Data
If you do not have indicator data, exposure can be scored on a comparative basis. For example, you can assign all asset san exposure score of 1 under one scenario and assign all assets a score of 4 under the other scenario. This will allow you to compare vulnerability to hypothetical exposure, with results more heavily influenced by sensitivity and adaptive capacity. .

Adjust Sensitivity Scoring
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Dashboard

		Step 5b: Adjust Sensitivity Indicator Scoring -- Bridges Sensitivity to Sea Level Rise

		Bridges		Sea Level Rise		0

		1		2		Sensitivity (2/3)

		Step 5b		Adjust Sensitivity Scoring (Bridges, Storm Surge)

								Past Experience with Tides/SLR								Past Experience with Tides/SLR Scoring Approach												Bridge Clearance								Bridge Clearance Scoring Approach												Scour Rating								Scour Rating Scoring Approach												Condition of Bridge Substructure								Condition of Bridge Substructure Scoring Approach												Condition of Bridge Superstructure								Condition of Bridge Superstructure Scoring Approach												Condition of Bridge Deck								Condition of Bridge Deck Scoring Approach												Bridge Age								Bridge Age Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Sensitivity Score						Sensitivity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				45%		20%		15%		5%		5%		5%		5%		0%		0%		0%

				1		APE HOLE ROAD		3.0		4				Review and adjust value range for each score:														2.4		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														3  Serious Condition		4				Review and adjust value range for each score:														5  Fair Condition		2				Review and adjust value range for each score:														4  Poor Condition		3				Review and adjust value range for each score:														43.0		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														3.8						How much should each indicator contribute to the overall sensitivity score?														O		O		X		O		O		O		O		X		X		X

				2		CALVARY ROAD		3.0		4				(Default scoring ranges based on range of all values)														2.3		4				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														7  Good Condition		1				(Default scoring ranges based on range of all values)														8  Very Good Condition		1				(Default scoring ranges based on range of all values)														8  Very Good Condition		1				(Default scoring ranges based on range of all values)														6.0		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														3.3																				O		O		X		O		O		O		O		X		X		X

				3		MARSH ROAD		No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						0.0						Past Experience with Tides/SLR		45%				Past Experience with Tides/SLR		45%						X		X		X		X		X		X		X		X		X		X

				4		SMITH ISLAND ROAD		No data		No data						3		1		=		1						No data		No data						0		3		=		4						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						6		15		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						0.0						Bridge Clearance		20%				Bridge Clearance		20%						X		X		X		X		X		X		X		X		X		X

				5		CASH CORNER ROAD		No data		No data						2		2		=		2						No data		No data						3		4		=		3						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						15		25		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						0.0						Scour Rating		15%				Scour Rating		15%						X		X		X		X		X		X		X		X		X		X

				6		MD 460		No data		No data						2		2		=		2						No data		No data						4		4		=		2						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						25		34		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						0.0						Condition of Bridge Substructure		5%				Condition of Bridge Substructure		5%						X		X		X		X		X		X		X		X		X		X

				7		BYRD ROAD		No data		No data						2		3		=		4						No data		No data						4		2		=		1						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						34		43		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						0.0						Condition of Bridge Superstructure		5%				Condition of Bridge Superstructure		5%						X		X		X		X		X		X		X		X		X		X

				8		MARUMSCO ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						Condition of Bridge Deck		5%				Condition of Bridge Deck		5%						X		X		X		X		X		X		X		X		X		X

				9		L.Q. POWELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						Bridge Age		5%				Bridge Age		5%						X		X		X		X		X		X		X		X		X		X

				10		MD 667		No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				11		BRYAN HALL ROAD		No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				12		MD 667		No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				13		COVENTRY PARISH RD		No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												0.0						Total Weight:		100%												X		X		X		X		X		X		X		X		X		X

				14		MD 667		No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												0.0																				X		X		X		X		X		X		X		X		X		X

				15		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				16		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				17		MD 667		No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						0.0																				X		X		X		X		X		X		X		X		X		X

				18		FRENCHTOWN ROAD		No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						0.0																				X		X		X		X		X		X		X		X		X		X

				19		FRENCHTOWN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data						3  Serious Condition						4						No data		No data						5  Fair Condition						2						No data		No data						4  Poor Condition						3						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				20		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data						7  Good Condition						1						No data		No data						8  Very Good Condition						1						No data		No data						8  Very Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				21		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data						4  Poor Condition						3						No data		No data						4  Poor Condition						3						No data		No data						5  Fair Condition						2						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				22		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data						6  Satisfactory Condition						2						No data		No data						7  Good Condition						1						No data		No data						6  Satisfactory Condition						2						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				23		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data						5  Fair Condition						2						No data		No data						6  Satisfactory Condition						2						No data		No data						7  Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				24		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data						8  Very Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				25		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				26		RIVER ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				27		RUMBLEY ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				28		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				29		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				30		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				31		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				32		SIGN POST ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				33		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				34		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				35		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				36		MILLARD LONG ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				37		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				38		ARDEN STATION ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				39		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				40		OLD PRINCESS ANNE		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				41		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				42		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				43		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				44		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				45		HAINES POINT ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				46		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				47		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				48		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				49		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				50		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				51		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				52		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				53		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				54		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				55		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				56		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				57		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				58		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				59		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				60		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				61		MD 918		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				62		MD 388		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				63		MD 675		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				64		MD 822		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				65		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				66		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				67		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				68		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				69		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				70		WHITEHAVEN FERRY R		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				71		ALLEN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				72		CATHELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O



Show Scoring Approach
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Restore Defaults

Show Scoring Approach

Restore Defaults

Use this sheet to enter adjust how raw data for each sensitivity indicator is converted to a sensitivity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Click the "+" sign in the lower right-hand corner of this box for additional instructions.
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How are scores calculated?

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure

Sensitivity (1/3)

Adaptive Capacity

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Step 5b

Adjust Sensitivity Scoring (Bridges, Sea Level Rise)
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Asset Score Query

		Step 5b: Adjust Sensitivity Indicator Scoring -- Bridges Sensitivity to Storm Surge

		Bridges		Storm Surge		0

		1		3		Sensitivity (3/3)

		Step 5c		Adjust Adaptive Capacity Scoring

								Past Experience with Storm Surge								Past Experience with Storm Surge Scoring Approach												Bridge Clearance								Bridge Clearance Scoring Approach												Scour Rating								Scour Rating Scoring Approach												Condition of Bridge Substructure								Condition of Bridge Substructure Scoring Approach												Condition of Bridge Superstructure								Condition of Bridge Superstructure Scoring Approach												Condition of Bridge Deck								Condition of Bridge Deck Scoring Approach												Bridge Age								Bridge Age Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Sensitivity Score						Sensitivity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				45%		20%		15%		5%		5%		5%		5%		0%		0%		0%

				1		APE HOLE ROAD		4.0		4				Review and adjust value range for each score:														2.4		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														3  Serious Condition		4				Review and adjust value range for each score:														5  Fair Condition		2				Review and adjust value range for each score:														4  Poor Condition		3				Review and adjust value range for each score:														43.0		3				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														3.8						How much should each indicator contribute to the overall sensitivity score?														O		O		X		O		O		O		O		X		X		X

				2		CALVARY ROAD		4.0		4				(Default scoring ranges based on range of all values)														2.3		4				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														7  Good Condition		1				(Default scoring ranges based on range of all values)														8  Very Good Condition		1				(Default scoring ranges based on range of all values)														8  Very Good Condition		1				(Default scoring ranges based on range of all values)														6.0		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														3.3																				O		O		X		O		O		O		O		X		X		X

				3		MARSH ROAD		No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						0.0						Past Experience with Storm Surge		45%				Past Experience with Storm Surge		45%						X		X		X		X		X		X		X		X		X		X

				4		SMITH ISLAND ROAD		No data		No data						4		1		=		1						No data		No data						0		5		=		4						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						6		25		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						0.0						Bridge Clearance		20%				Bridge Clearance		20%						X		X		X		X		X		X		X		X		X		X

				5		CASH CORNER ROAD		No data		No data						1		2		=		2						No data		No data						5		10		=		3						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						25		34		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						0.0						Scour Rating		15%				Scour Rating		15%						X		X		X		X		X		X		X		X		X		X

				6		MD 460		No data		No data						3		3		=		3						No data		No data						10		15		=		2						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						40		50		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						0.0						Condition of Bridge Substructure		5%				Condition of Bridge Substructure		5%						X		X		X		X		X		X		X		X		X		X

				7		BYRD ROAD		No data		No data						4		4		=		4						No data		No data						15		2		=		1						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						50		43		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						0.0						Condition of Bridge Superstructure		5%				Condition of Bridge Superstructure		5%						X		X		X		X		X		X		X		X		X		X

				8		MARUMSCO ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						Condition of Bridge Deck		5%				Condition of Bridge Deck		5%						X		X		X		X		X		X		X		X		X		X

				9		L.Q. POWELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0						Bridge Age		5%				Bridge Age		5%						X		X		X		X		X		X		X		X		X		X

				10		MD 667		No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				11		BRYAN HALL ROAD		No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				12		MD 667		No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														0.0						0		0%				0		0%						X		X		X		X		X		X		X		X		X		X

				13		COVENTRY PARISH RD		No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												0.0						Total Weight:		100%												X		X		X		X		X		X		X		X		X		X

				14		MD 667		No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												0.0																				X		X		X		X		X		X		X		X		X		X

				15		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				16		MD 667		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				17		MD 667		No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						0.0																				X		X		X		X		X		X		X		X		X		X

				18		FRENCHTOWN ROAD		No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						0.0																				X		X		X		X		X		X		X		X		X		X

				19		FRENCHTOWN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data						3  Serious Condition						4						No data		No data						5  Fair Condition						2						No data		No data						4  Poor Condition						3						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				20		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data						7  Good Condition						1						No data		No data						8  Very Good Condition						1						No data		No data						8  Very Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				21		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data						4  Poor Condition						3						No data		No data						4  Poor Condition						3						No data		No data						5  Fair Condition						2						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				22		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data						6  Satisfactory Condition						2						No data		No data						7  Good Condition						1						No data		No data						6  Satisfactory Condition						2						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				23		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data						5  Fair Condition						2						No data		No data						6  Satisfactory Condition						2						No data		No data						7  Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				24		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data						8  Very Good Condition						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				25		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				26		RIVER ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				27		RUMBLEY ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				28		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				29		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				30		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				31		MD 364		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				32		SIGN POST ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				33		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				34		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				35		MD 413		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				36		MILLARD LONG ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				37		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				38		ARDEN STATION ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				39		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				40		OLD PRINCESS ANNE		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				41		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				42		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				43		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				44		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				45		HAINES POINT ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				46		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				47		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				48		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				49		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				50		STEWART NECK ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				51		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				52		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				53		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				54		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				55		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				56		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				57		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				58		MD 363		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				59		US 13 NB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				60		US 13 SB		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				61		MD 918		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				62		MD 388		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				63		MD 675		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				64		MD 822		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				65		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				66		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				67		MD 362		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				68		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				69		US 13		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				70		WHITEHAVEN FERRY R		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				71		ALLEN ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X

				72		CATHELL ROAD		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		0.0																				X		X		X		X		X		X		X		X		X		X
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Restore Defaults

Use this sheet to enter adjust how raw data for each sensitivity indicator is converted to a sensitivity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Click the "+" sign in the lower right-hand corner of this box for additional instructions.
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How are scores calculated?

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure

Sensitivity (2/3)

Adaptive Capacity

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Step 5b

Adjust Sensitivity Scoring (Bridges, Storm Surge)
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Scoring Example

		Step 5c: Adjust Adaptive Capacity Indicator Scoring -- Bridges

		Bridges		0

		1				Adaptive Capacity (1/1)

		Step 6		View Results

								ADT								ADT Scoring Approach												Function Classification								Function Classification Scoring Approach												Evacuation Route								Evacuation Route Scoring Approach												Detour Length								Detour Length Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Adaptive Capacity Score						Adaptive Capacity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				25%		25%		50%		0%		0%		0%		0%		0%		0%		0%

				1		APE HOLE ROAD		10.0		1				Review and adjust value range for each score:														7		1				Review and adjust value range for each score:														N		1				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														1						How much should each indicator contribute to the overall adaptive capacity score?														O		O		O		X		X		X		X		X		X		X

				2		CALVARY ROAD		307.0		1				(Default scoring ranges based on range of all values)														7		1				(Default scoring ranges based on range of all values)														N		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														1																				O		O		O		X		X		X		X		X		X		X

				3		MARSH ROAD		No data		No data						Value range:						Score:						7		1						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						No data		No data						Value range:						Score:						1						ADT		25%				ADT		25%						X		O		X		X		X		X		X		X		X		X

				4		SMITH ISLAND ROAD		No data		No data						10		500		=		1						7		1						2		3		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						No data		No data						0		0		=		1						1						Function Classification		25%				Function Classification		25%						X		O		X		X		X		X		X		X		X		X

				5		CASH CORNER ROAD		No data		No data						500		2000		=		2						7		1						3		5		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						No data		No data						0		0		=		2						1						Evacuation Route		50%				Evacuation Route		50%						X		O		X		X		X		X		X		X		X		X

				6		MD 460		No data		No data						2000		10000		=		3						7		1						5		6		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						No data		No data						0		0		=		3						1						Detour Length		0%				Detour Length		0%						X		O		X		X		X		X		X		X		X		X

				7		BYRD ROAD		No data		No data						10000		307		=		4						7		1						6		7		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						No data		No data						0		0		=		4						1						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				8		MARUMSCO ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				9		L.Q. POWELL ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				10		MD 667		No data		No data								OR										5		2								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										No data		No data								OR										2						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				11		BRYAN HALL ROAD		No data		No data								if indicator has non-numerical values…										7		1								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										No data		No data								if indicator has non-numerical values…										1						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				12		MD 667		No data		No data				0														5		2				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														No data		No data				0														2						0		0%				0		0%						X		O		X		X		X		X		X		X		X		X

				13		COVENTRY PARISH RD		No data		No data						Enter all possible values for the indicator and												7		1						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												No data		No data						Enter all possible values for the indicator and												1						Total Weight:		100%												X		O		X		X		X		X		X		X		X		X

				14		MD 667		No data		No data						the appropriate score (1-4):												5		2						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												No data		No data						the appropriate score (1-4):												2																				X		O		X		X		X		X		X		X		X		X

				15		MD 667		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				16		MD 667		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				17		MD 667		No data		No data						Possible Values						Score						5		2						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						No data		No data						Possible Values						Score						2																				X		O		X		X		X		X		X		X		X		X

				18		FRENCHTOWN ROAD		No data		No data						No data						No data						7		1						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						No data		No data						No data						No data						1																				X		O		X		X		X		X		X		X		X		X

				19		FRENCHTOWN ROAD		No data		No data																		7		1						7						1						No data		No data						N						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				20		US 13 SB		No data		No data																		3		3						5						2						No data		No data						Y						4						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		3																				X		O		X		X		X		X		X		X		X		X

				21		US 13 SB		No data		No data																		3		3						3						3						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		3																				X		O		X		X		X		X		X		X		X		X

				22		US 13 NB		No data		No data																		2		4						2						4						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				23		US 13 NB		No data		No data																		2		4						4						2						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				24		MD 364		No data		No data																		5		2						6						1						No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				25		MD 413		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				26		RIVER ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				27		RUMBLEY ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				28		US 13		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				29		MD 364		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				30		MD 364		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				31		MD 364		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				32		SIGN POST ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				33		US 13 SB		No data		No data																		3		3																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		3																				X		O		X		X		X		X		X		X		X		X

				34		US 13 NB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				35		MD 413		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				36		MILLARD LONG ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				37		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				38		ARDEN STATION ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				39		STEWART NECK ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				40		OLD PRINCESS ANNE		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				41		US 13 NB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				42		US 13 SB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				43		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				44		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				45		HAINES POINT ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				46		US 13 NB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				47		US 13 SB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				48		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				49		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				50		STEWART NECK ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				51		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				52		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				53		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				54		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				55		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				56		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				57		US 13		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				58		MD 363		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				59		US 13 NB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				60		US 13 SB		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				61		MD 918		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				62		MD 388		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				63		MD 675		No data		No data																		4		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				64		MD 822		No data		No data																		5		2																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		2																				X		O		X		X		X		X		X		X		X		X

				65		MD 362		No data		No data																		6		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				66		MD 362		No data		No data																		6		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				67		MD 362		No data		No data																		6		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				68		US 13		No data		No data																		2		4																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		4																				X		O		X		X		X		X		X		X		X		X

				69		US 13		No data		No data																		3		3																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		3																				X		O		X		X		X		X		X		X		X		X

				70		WHITEHAVEN FERRY R		No data		No data																		6		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				71		ALLEN ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X

				72		CATHELL ROAD		No data		No data																		7		1																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		No data		No data																		1																				X		O		X		X		X		X		X		X		X		X
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Show Scoring Approach

Show Scoring Approach

Restore Defaults

Restore Defaults

Restore Defaults

Restore Defaults

Restore Defaults

Restore Defaults

Show Scoring Approach

Restore Defaults

Show Scoring Approach

Restore Defaults

Show Scoring Approach

Restore Defaults

Show Scoring Approach

Restore Defaults

Use this sheet to enter adjust how raw data for each sensitivity indicator is converted to a sensitivity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Click the "+" sign in the lower right-hand corner of this box for additional instructions.
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Pull Possible Values
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Pull Possible Values

How are scores calculated?

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure

Sensitivity (3/3)

Adaptive Capacity

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Step 5c

Adjust Adaptive Capacity Scoring

Hide Scoring Approach
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Hide Indicator Weights
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Button 1

Button 2

Button 3

Button 4

Button 5

Button 6

Button 7

Button 8

Button 9

Button 10

Button 11

Hide Scoring Approach

Hide Scoring Approach

Show Scoring Approach

Show Scoring Approach

Hide Indicator Weights



Scoring Example

		





ToolTips

		Step 6. View Vulnerability Results -- Bridges

		Bridges

		1		Vulnerability (1/1)		Dashboard		0

				Adjust Vulnerability Component Weights:

				Exposure		40%		0.5

				Sensitivity		40%		0.5

				Adaptive Capacity		20%

						100%

		1		Results										1																2																3																4																5

		Sort by…

				Asset ID		Name		Cost		Precipitation Changes																Sea Level Rise																Storm Surge																0																0																(If entered)								ROUNDED Values (to the 25th decimal place)																				Rank																				Asset ID/Name Lookup

										2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		0		0		Sensitivity		Adaptive Capacity		0		0		0		0		0		0		Sensitivity		Adaptive Capacity		0		0		0		0										Precipitation Changes				Sea Level Rise				Storm Surge				0				0				Precipitation Changes				Sea Level Rise				Storm Surge				0				0

										Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Latitude		Longitude						Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2

				1		APE HOLE ROAD				0.0		0.0		4.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		37.9578		-75.8246						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		1		APE HOLE ROAD

				2		CALVARY ROAD				0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		37.9644		-75.8471						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		2		CALVARY ROAD

				3		MARSH ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.9768		-76.0422						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		3		MARSH ROAD

				4		SMITH ISLAND ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.9888		-76.0404						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		4		SMITH ISLAND ROAD

				5		CASH CORNER ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.9907		-75.8238						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		5		CASH CORNER ROAD

				6		MD 460				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.9953		-75.8518						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		6		MD 460

				7		BYRD ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		37.9988		-75.8482						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		7		BYRD ROAD

				8		MARUMSCO ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0099		-75.711						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		8		MARUMSCO ROAD

				9		L.Q. POWELL ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0145		-75.7611						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		9		L.Q. POWELL ROAD

				10		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0219		-75.8087						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		10		MD 667

				11		BRYAN HALL ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0322		-75.7132						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		11		BRYAN HALL ROAD

				12		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0411		-75.7485						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		12		MD 667

				13		COVENTRY PARISH RD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0408		-75.6662						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		13		COVENTRY PARISH RD

				14		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0448		-75.6695						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		14		MD 667

				15		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0505		-75.711						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		15		MD 667

				16		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0527		-75.7062						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		16		MD 667

				17		MD 667				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0715		-75.6278						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		17		MD 667

				18		FRENCHTOWN ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0801		-75.8521						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		18		FRENCHTOWN ROAD

				19		FRENCHTOWN ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0806		-75.8569						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		19		FRENCHTOWN ROAD

				20		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0789		-75.5838						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		20		US 13 SB

				21		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0788		-75.5717						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		21		US 13 SB

				22		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0791		-75.5834						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		22		US 13 NB

				23		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.079		-75.5718						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		23		US 13 NB

				24		MD 364				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0803		-75.5762						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		24		MD 364

				25		MD 413				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0833		-75.7241						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		25		MD 413

				26		RIVER ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.088		-75.7468						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		26		RIVER ROAD

				27		RUMBLEY ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0901		-75.8431						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		27		RUMBLEY ROAD

				28		US 13				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0896		-75.6109						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		28		US 13

				29		MD 364				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.0932		-75.5694						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		29		MD 364

				30		MD 364				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1001		-75.5564						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		30		MD 364

				31		MD 364				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1027		-75.5444						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		31		MD 364

				32		SIGN POST ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1333		-75.712						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		32		SIGN POST ROAD

				33		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1335		-75.7						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		33		US 13 SB

				34		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1336		-75.6996						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		34		US 13 NB

				35		MD 413				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1353		-75.7013						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		35		MD 413

				36		MILLARD LONG ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1359		-75.7513						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		36		MILLARD LONG ROAD

				37		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1388		-75.9508						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		37		MD 363

				38		ARDEN STATION ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1572		-75.6664						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		38		ARDEN STATION ROAD

				39		STEWART NECK ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.165		-75.7203						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		39		STEWART NECK ROAD

				40		OLD PRINCESS ANNE				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1646		-75.685						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		40		OLD PRINCESS ANNE

				41		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1653		-75.689						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		41		US 13 NB

				42		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1654		-75.6894						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		42		US 13 SB

				43		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1684		-75.9442						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		43		MD 363

				44		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1711		-75.9422						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		44		MD 363

				45		HAINES POINT ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.174		-75.949						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		45		HAINES POINT ROAD

				46		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1734		-75.6894						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		46		US 13 NB

				47		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1734		-75.6894						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		47		US 13 SB

				48		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1786		-75.9237						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		48		MD 363

				49		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.182		-75.8805						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		49		MD 363

				50		STEWART NECK ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1823		-75.6989						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		50		STEWART NECK ROAD

				51		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1863		-75.8357						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		51		MD 363

				52		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1876		-75.9077						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		52		MD 363

				53		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1879		-75.7649						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		53		MD 363

				54		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1892		-75.7339						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		54		MD 363

				55		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.1951		-75.7271						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		55		MD 363

				56		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2027		-75.705						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		56		MD 363

				57		US 13				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2028		-75.6982						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		57		US 13

				58		MD 363				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2036		-75.6997						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		58		MD 363

				59		US 13 NB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2044		-75.6989						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		59		US 13 NB

				60		US 13 SB				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2045		-75.6993						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		60		US 13 SB
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				62		MD 388				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2059		-75.6923						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		62		MD 388
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				71		ALLEN ROAD				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		38.2832		-75.689						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		71		ALLEN ROAD
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																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0
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Use this sheet to enter adjust how raw data for each adaptive capacity indicator is converted to an adaptive capacity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.
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Step 6

View Results

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.
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This sheet displays the results of the indicator screen. The Vulnerability column shows the weighted average of the exposure, sensitivity, and adaptive capacity scores. The Damage column shows the weighted average of the exposure and sensitivity scores, to approximate the likelihood that an asset would be damaged by a stressor.

On this sheet, you can:
Adjust the vulnerability component weights in the yellow cells. By default, each component contributes 1/3 of the vulnerability score. However, if an asset is not exposed (NE), then it is not considered vulnerable.
Enter additional information in the yellow cells in Column D that you may want to relate to vulnerability. For example you could enter cost, criticality, or anotherfactor to compare with vulnerability.
Click the "Show/Hide Details" buttons to show or hide the component scores.
Click the radio button over any column to sort by that column.

To investigate why a specific asset received it's score, go to the Asset Score Query sheet or click the "Source" button above each column to jump to the source of the scores in that column.
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DataCollection Template

		

						Vulnerability Assessment Summary

						View results for…

				1		Bridges

						10 Most Vulnerable Assets to Each Stressor

						(highlighted assets appear in multiple lists)

						Precipitation Changes								Sea Level Rise								Storm Surge								0								0

						ID		Name		Score				ID		Name		Score				ID		Name		Score				ID		Name		Score				ID		Name		Score

				1		0		0		0.0		5		0		0		0.0		5		0		0		0.0		5		0		0		0.0		5		0		0		0.0		5

				2		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				3		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				4		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				5		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				6		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				7		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				8		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				9		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

				10		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45		0		0		0.0		45

						Damage vs. Adaptive Capacity

				2

				1

																																																		Vulnerability Scoring Range				inclusive

				Lookup array:		'6_Vulnerability AType1'!		$B$15:$AR$16		9								17								25								33								41								NE		0		0

				1		$BG$15								$BI$15								$BK$15								$BM$15								$BO$15												Low		1		2

						$BR$15								$BR$15								$BR$15								$BR$16								$BR$15												Moderate		2		3

						11								9								7								5								3												High		3

				Bridges Vulnerability to Sea Level Rise - Damage vs. Adaptive Capacity																																														Bridges Vulnerability Summary

																																																				Precipitation Changes						Sea Level Rise						Storm Surge						0						0

																																																				2050		2100				2050		2100				2050		2100				0		0				0		0

																																																		High (≥ 3)		0		0				0		0				0		0				0		0				0		0

				Damage vs. AC Array:																																														Moderate (≥ 2)		0		0				0		0				0		0				0		0				0		0

				Damage Array:				'6_Vulnerability AType1'!$Q$15:$Q$15																																										Low (≥ 1)		0		0				0		0				0		0				0		0				0		0

				AC Array:				'6_Vulnerability AType1'!$P$15:$P$15																																										Not Exposed		0		0				0		0				0		0				0		0				0		0

				Label Array:				'6_Vulnerability AType1'!		1

										0																																										$J$15		$L$15				$R$15		$T$15				$Z$15		$AB$15				$AH$15		$AJ$15				$AP$15		$AR$15

																																																				$J$15		$L$15				$R$15		$T$15				$Z$15		$AB$15				$AH$15		$AJ$15				$AP$15		$AR$15

								Damage		AC																																										'6_Vulnerability AType1'!$J$15:$J$15		'6_Vulnerability AType1'!$L$15:$L$15				'6_Vulnerability AType1'!$R$15:$R$15		'6_Vulnerability AType1'!$T$15:$T$15				'6_Vulnerability AType1'!$Z$15:$Z$15		'6_Vulnerability AType1'!$AB$15:$AB$15				'6_Vulnerability AType1'!$AH$15:$AH$15		'6_Vulnerability AType1'!$AJ$15:$AJ$15				'6_Vulnerability AType1'!$AP$15:$AP$15		'6_Vulnerability AType1'!$AR$15:$AR$15

				Stressor 1, Scenario 1				$I$15		$H$15

				Stressor 1, Scenario 2				$K$15		$H$15

				Stressor 2, Scenario 1				$Q$15		$P$15

				Stressor 2, Scenario 2				$S$15		$P$15

				Stressor 3, Scenario 1				$Y$15		$X$15

				Stressor 3, Scenario 2				$AA$15		$X$15

				Stressor 4, Scenario 1				$AG$15		$AF$15

				Stressor 4, Scenario 2				$AI$15		$AF$15

				Stressor 5, Scenario 1				$AO$15		$AN$15

				Stressor 5, Scenario 2				$AQ$15		$AN$15

				Selected:				$Q$15		$P$15						$B$15

								$Q$15		$P$15						$B$15

				2050

				2100
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DataCollection Template

		



High (≥ 3)

Moderate (≥ 2)

Low (≥ 1)

Not Exposed

Assets

Bridges Vulnerability Summary



Exposure Template

		Asset Score Query

		Use this sheet to look up the full scores for a specific asset.

		1		Select an asset type:				Select an asset ID:

		2								0

				Select a climate stressor:

		1

						Individual Asset Score Report

						Asset ID:		2

						Asset Name:		CALVARY ROAD

								Scenario 1		Scenario 2

						Vulnerability Score:		3.5		3.0

						Exposure Score		3.2		3.3

						Sensitivity Score		3.8

						Adaptive Capacity Score		1.0

						Score Breakdown:

						EXPOSURE		Scenario 1				Scenario 2

								Value		Score		Value		Score				Weight

								Yes		3		Yes		3				50%

						Location in FEMA 100-Year Flood Zone		0.0		1		0.06		2				10%

						Change in Total Annual Precipitation		2.3		4		2.3		4				40%

						Exposure Score				3.2				3.3

						SENSITIVITY

								Value		Score		Weight

						Past Experience with Precipitation		3		4		50%

						Bridge Age		6		1		5%

						Scour Rating		No data		No data		5%

						Proximity to the Coast		5.64876		4		10%

						Bridge Clearance		2.3		4		30%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

						Sensitivity Score				3.8

						ADAPTIVE CAPACITY

								Value		Score		Weight

						ADT		307		1		25%

						Function Classification		7		1		25%

						Evacuation Route		N		1		50%

						Detour Length		No data		No data		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

								n/a		n/a		0%

						Adaptive Capacity Score				1.0
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Sensitivity Template

		EXAMPLE -- Indicator Scoring

		Bridges		Precipitation Changes

		1		1

																																								Example of a text indicator

								Indicator 1 (numbers)								Indicator 1 (numbers) Scoring Approach																		Indicator 2 (text)								Indicator 2 (text) Scoring Approach

				Asset ID		Asset Name		Value		Score																								Value		Score

				1		Highway 1		51.0		2				Review and adjust value range for each score:																				Red		4				Review and adjust value range for each score:

				2		Highway 2		61.0		2				(Default scoring ranges based on range of all values)																				Orange		4				(Default scoring ranges based on range of all values)

				3		Highway 3		4.0		1						Value range:						Score:												Yellow		2						Value range:						Score:

				4		Highway 4		15.0		1						4		40		=		1												Green		2						0		0		=		1

				5		Highway 5		38.0		1						40		65		=		2												Blue		1						0		0		=		2

				6		Highway 6		78.0		3						65		81		=		3												Indigo		1						0		0		=		3

				7		Highway 7		83.0		4						81		100		=		4												Violet		3						0		0		=		4

				8		Highway 8		No data		No data																								Orange		4

				9		Highway 9		40.0		2																								Blue		1

				10		Highway 10		47.0		2								OR																Green		2								OR

				11		Highway 11		67.0		3								if indicator has non-numerical values…																Yellow		2								if indicator has non-numerical values…

				12		Highway 12		Unknown		No data				0																				Green		2				0

				13		Highway 13		85.0		4						Enter all possible values for the indicator and																		Green		2						Enter all possible values for the indicator and

				14		Highway 14		100.0		4						the appropriate score (1-4):																		Red		4						the appropriate score (1-4):

				15		Highway 15		10.0		1																								Red		4

				16		Highway 16		50.0		2																								Indigo		1

				17		Highway 17		92.0		4						Possible Values						Score												Blue		1						Possible Values						Score

				18		Highway 18		39.0		1						No data						No data												Blue		1						No data						No data

				19		Highway 19		68.0		3						Unknown						No data												Indigo		1						Red						4

				20		Highway 20		33.0		1																								Indigo		1						Orange						4

				21		Highway 21		87.0		4																								Violet		3						Yellow						2

				22		Highway 22		85.0		4																								Yellow		2						Green						2

				23		Highway 23		72.0		3																								Green		2						Blue						1

				24		Highway 24		65.0		3																								Green		2						Indigo						1

				25		Highway 25		73.0		3																								Green		2						Violet						3
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Change these numbers to adjust the scoring "bins."
The bins should be listed in ascending order.

Each bin starts with the first value in the range. inclusive-- i.e., the second bin could be written as:
40  ≤ x < 63

Or adjust these numbers if a lower number corresponds to a higher score (e.g., change to 4, 3, 2, 1)

Write in any additional values as needed.

The "Pull Possible Values" button only works if any of the first five values in the column are text. If the values are a mix of text and numbers, manually fill in the unique values here.

Click the button to pull all unique values for the indicator, then assign scores for each value in the (on a scale of 1-4)

Example: How to score a NUMERIC indicator

Example: How to score a TEXT indicator

If you have some non-numeric values, you can write in those values here and assign scores.
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Adaptive Capacity Template

		Tool Tips

						Set Up -- Common Questions

						What is a Climate Stressor vs. a Climate Scenario?

						In this tool, a climate stressor is defined as an external change in climate that may cause damage to the transportation system. Sometimes referred to as climate variables, these may include projected temperature changes, precipitation changes, sea level rise, or severe storms.

						In this tool, a climate scenario refers to a potential change within a climate stressor. For example, within temperature changes, you could use this tool to assess vulnerability to a change of 2°F or a change of 5°F. Climate scenarios do not necessarily have to correspond to emissions scenarios, although that is one way of defining them (i.e., you could use temperature changes under a lower emissions scenario and temperature changes under a higher emissions scenario).

						How do I know what climate stressors to select?

						Two main factors should influence which climate stressors you choose to select:

						1) Whether a climate stressor is projected to affect your area

						• Extensive research has been done on how climate change may affect different regions of the country. Local universities, the US Global Change Research Program (USGCRP), and FHWA's Regional Climate Change Effects report are all resources that can provide a high-level sense of what changes may be relevant for your area.

						• You can also use past experience to guide you. Although climate change means that the past is no longer a reliable guide to the future, it is still reasonable to assume that climate and weather-related stressors that have been problems in the past may continue in the future.

						2) Whether a climate stressor is likely to affect your transportation system

						• Not all assets and systems exposed to climate stressors will respond in the same way (or at all). If a stressor is not likely to affect your system, there is no need to include it in your vulnerability assessment.

						• The Sensitivity Matrix is an available tool that details how different asset types respond to different climate stressors to help you decide whether to include a stressor in your assessment.

						I am interested in assessing my vulnerability to both extreme cold temperatures and extreme high temperatures. How do I select that?

						You can use this tool to analyze vulnerability to any stressors. For this specific situation, we recommend that you select "Temperature Changes" from the drop-down menu to refer to extreme high temperature changes (the recommended indicators are heat-related), and select "Other" to refer to changes in extreme cold temperatures. You can then name that stressor anything you would like.

						How do I know which assets to include in my vulnerability assessment?

						This tool can be used to conduct a vulnerability assessment for any number of assets. However, you may wish to analyze a subset of assets to reduce the time required for the vulnerability assessment, reduce necessary data collection, or other reason. There are several ways to choose a subset of assets to analyze for vulnerability.

						A common criteria is "criticality," or how important the asset is to your community or system. The Criticality Guidance on the FHWA Virtual Framework website provides resources about how to narrow the list of assets using multiple criteria, including criticality.

						Exposure, Sensitivity, and Adaptive Capacity Scores -- How are they calculated?

						In the case where scores are available for all indicators, the overall score is the weighted average of all indicator scores. For Sensitivity, for example:

								Where n is the total number of sensitivity indicators

						In the case of data gaps, where scores are not available for all indicators, the weights for remaining indicators are adjusted. The weight of missing indicators is distributed among the remaining indicators based on their original weight, as described in the following equation:

								Where:

								Wi is the original indicator weight

								Wx is the sum of the original weights of all indicators with no data

								Wo is the sum of the original weights of all indicators with data

						How to use the vulnerability assessment results?

						The indicator-based vulnerability screen provides a "first cut" at identifying which assets may be most vulnerable given different traits of the assets. Once you have an initial set of scores, take a step back from the results and consider whether they make sense. The indicator-based approach is not designed to be predictive, but rather facilitate thinking about what characteristics of the transportation system make it more and less vulnerable and provide an initial ranking of assets. From this initial ranking, evaluate whether the results make sense. Vet them with stakeholders and compare them to previous experience. Evaluate whether any indicators are having outsized effects on the results, or how results change if you adjust certain assumptions (e.g., weighting exposure, sensitivity, and adaptive capacity; indicator scoring bins; indicator weights). If you feel you need to manually override a score for a specific asset, you can.

						Also recall that the vulnerability scores represent relative vulnerability within each asset type. Since different indicators and methodologies are used for different asset types, you cannot directly compare the results. In other words, you cannot rank assets by vulnerability across asset types. However, users may qualtitatively judge how vulnerabilities for one asset type compare to those for another, and judge some vulnerabilities to be more significant than others.

						Compare results based on composite vulnerability scores to results of damage vs. adaptive capacity (you can plots of this on the Dashboard). They represent two ways to look at vulnerability and using both can add dimension to the vulnerability assessment.

						Once you have carefully reviewed the results and are comfortable identifying your most vulnerable assets, you can proceed to integrate this understanding of vulnerability into decision-making.



W_new=W_i+(W_X×W_i/W_O )

Sensitivity Score=∑_(i=1)^n▒〖S_i×W_i 〗

Data Collection

Choose Appropriate Data Resolution 
Consider the scale of your vulnerability assessment in deciding what resolution of data to use. For example – is this a high-level, planning-scale vulnerability assessment (e.g., which asset types are generally more vulnerable to climate stressors, which climate stressors are generally more problematic for my system?). A planning-scale assessment may not need data specific to each asset. You may instead be able to apply some indicators across an asset type. However, a more detailed project-scale assessment will require higher resolution data. 

Reconciling Data Resolution
One challenge in collecting data can be dealing with datasets at different resolutions. For example, you may have data for some indicators for large lengths of road, but some that apply to specific road segments. 
Some tips for dealing with these different resolutions include: 
Work with what you have, and don’t exhaust resources trying to make datasets match up perfectly. 
In setting your asset list, choose the resolution based on the data sources you have. You can go back and revise the list of specific assets to include in the assessment. For example, if you have data available for most indicators by road segment, use road segments as your assets. Then for the indicators where you only have data for a larger stretch of road, apply that value to all applicable segments. 
Add additional columns as needed in the Asset List or in Column D here with relevant ID names or codes you can use to look up values in different datasets. For example, you could add a column with “sub-segment ID” to allow you to look up data for some indicators by sub-segment and use the higher-level ID to look up values for other indicators. 

General Data Collection Tips 
Have a single person in charge of collecting data for the vulnerability assessment, a “compiler” who collects data from other entities, such as other departments within your organization or external sources. 
When collecting data from other people, make it as easy as possible for them to give you the information you need. It can be helpful to provide people with a template to populate (such as an Excel spreadsheet with rows and columns labeled—like this one) to help them understand exactly what you’re looking for. However, you should also be willing to take data in whatever form they have readily available, and then adapt it to your needs.
Keep all data received in an organized manner and carefully document all data sources (including points of contact for collecting the data). You can use the Data Source and notes fields provided here, add additional rows as needed, maintain a separate list of data sources, use cell comments, or whatever system works for you. 
Keep track of all units and follow up if the units are not clear in a dataset.
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Why and how should I adjust component weights?

You can adjust the weights for any reason, including to:
Test how overall results are influenced by different assumptions 
De-emphasize any component you feel less confident in (e.g., because it is based on poorer data quality). For example, in the Gulf Coast Study, the team reduced the adaptive capacity weight because stakeholders had less confidence in the adaptive capacity indicators.
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Vulnerability Template

		Step 4b. Collect Asset Data -- Bridges								You must complete Step 3d to generate a data collection template.

		Bridges

		1		Asset Data (1/1)		Step 5a		Adjust Exposure Scoring

		Go to Sensitivity Scoring		Go to Exposure Scoring

				Asset ID		Asset Name

						Data source:

						Units (if applicable):

						Notes:

				1		APE HOLE ROAD



Populate this tab with data about your assets that will serve as sensitivity and adaptive capacity indicators. 
Each column represents a data field you will need to collect for each asset, if possible.

Space is available to document your data sources, units, and any other notes about the data field. Possible data sources are suggested for indicators you added from the Indicator Library.

Data collection can be the most time-intensive and challenging aspect of an indicator-based vulnerability assessment. Click the button below for some tips.

Data Collection Tips
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(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Climate Data

Asset Data (1/1)

Step 5a

Adjust Exposure Scoring



Lists

		Step 5a: Adjust Exposure Indicator Scoring -- Bridges								0
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		1		Exposure (1/1)

		Step 5b		Adjust Sensitivity Scoring
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		Step 5b: Adjust Sensitivity Indicator Scoring -- Bridges Sensitivity to Precipitation Changes

		Bridges		Precipitation Changes		0

		1		1		Sensitivity (1/3)

		Step 5b		Adjust Sensitivity Scoring (Bridges, Sea Level Rise)

								Past Experience with Precipitation								Past Experience with Precipitation Scoring Approach												Bridge Age								Bridge Age Scoring Approach												Scour Rating								Scour Rating Scoring Approach												Proximity to the Coast								Proximity to the Coast Scoring Approach												Bridge Clearance								Bridge Clearance Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Sensitivity Score						Sensitivity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				20%		20%		20%		20%		20%		0%		0%		0%		0%		0%

				1		APE HOLE ROAD		3.0		4				Review and adjust value range for each score:														43.0		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														76.1		4				Review and adjust value range for each score:														2.4		4				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														4.0						How much should each indicator contribute to the overall sensitivity score?														O		O		X		O		O		X		X		X		X		X

				2		CALVARY ROAD		3.0		4				(Default scoring ranges based on range of all values)														6.0		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														5.6		1				(Default scoring ranges based on range of all values)														2.3		1				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														1.8																				O		O		X		O		O		X		X		X		X		X

																Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:												Past Experience with Precipitation		20%				Past Experience with Precipitation		20%						O		O		O		O		O		O		O		O		O		O

																3		3		=		1														6		15		=		1														0		0		=		1														6		23		=		1														2		2		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1												Bridge Age		20%				Bridge Age		20%						O		O		O		O		O		O		O		O		O		O

																3		3		=		2														15		25		=		2														0		0		=		2														23		41		=		2														2		2		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2												Scour Rating		20%				Scour Rating		20%						O		O		O		O		O		O		O		O		O		O

																3		3		=		3														25		34		=		3														0		0		=		3														41		58		=		3														2		2		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3												Proximity to the Coast		20%				Proximity to the Coast		20%						O		O		O		O		O		O		O		O		O		O

																3		3		=		4														34		43		=		4														0		0		=		4														58		76		=		4														2		2		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4												Bridge Clearance		20%				Bridge Clearance		20%						O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																						0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																						0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																		OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																		if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

														0																				0																				0																				0																				0																				0																				0																				0																				0																				0																				0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																		Total Weight:		100%												O		O		O		O		O		O		O		O		O		O

																the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																				the appropriate score (1-4):																																O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																																				O		O		O		O		O		O		O		O		O		O

																Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score																										O		O		O		O		O		O		O		O		O		O

																No data						No data														No data						No data														No data						No data														No data						No data														No data						No data														No data						No data														No data						No data														No data						No data														No data						No data														No data						No data																										O		O		O		O		O		O		O		O		O		O
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Step 5b

Pull Possible Values

Pull Possible Values
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Back

How are scores calculated?

How are scores calculated?

How are scores calculated?

How are scores calculated?

How are scores calculated?

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure (1/1)

Sensitivity

Adaptive Capacity

Use this sheet to enter exposure information for each asset (if needed), and adjust how exposure is scored.

1. Enter raw data for the indicators in the yellow “Value” columns. The “Value” columns for each indicator will appear either gray or yellow. Gray columns link back to the “5a_Exposure Data” sheet for indicators where each asset has the same value. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Repeat the above steps for each stressor, moving to the right in this tab. If you choose to override any calculated exposure scores, those cells will be highlighted. Click the "+" sign in the lower right-hand corner for additional instructions.

Entering Data
The “Value” columns for each indicator will appear either gray or yellow. Gray columns link back to the “4a_Exposure Data” sheet for indicators where each asset has the same value. 
Enter raw data for the indicators in the yellow columns for indicators that vary by asset. For example, if the indicator is “modeled inundation,” enter the modeled inundation depth for each asset. 

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. The same scoring approach is applied to the narratives for both climate scenarios (if applicable).
If you see an "#N/A" error in the Score column, open the scoring approach pane by clicking "Show Scoring Approach" above that indicator and adjust the scoring approach. Click "Restore Defaults" and "Pull Possible Values" and assign scores to any possible values to remove the error.
If the indicator has numerical values, adjust the range of values that are assigned each score. Possible values are scores of 1-4 or NE (“Not Exposed”). Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values and assigning NE to values of 0. Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Alternate Approach -- No Indicator Data
If you do not have indicator data, exposure can be scored on a comparative basis. For example, you can assign all asset san exposure score of 1 under one scenario and assign all assets a score of 4 under the other scenario. This will allow you to compare vulnerability to hypothetical exposure, with results more heavily influenced by sensitivity and adaptive capacity. .
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		Step 5c: Adjust Adaptive Capacity Indicator Scoring -- Bridges

		Bridges		0

		1				Adaptive Capacity (1/1)

		Step 6		View Results

								ADT								ADT Scoring Approach												Function Classification								Function Classification Scoring Approach												Evacuation Route								Evacuation Route Scoring Approach												Detour Length								Detour Length Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												0								0 Scoring Approach												Adaptive Capacity Score						Adaptive Capacity Scoring Approach

				Asset ID		Asset Name		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Value		Score																		Score																				25%		25%		25%		25%		0%		0%		0%		0%		0%		0%

				1		APE HOLE ROAD		10.0		1				Review and adjust value range for each score:														7.0		4				Review and adjust value range for each score:														N		0				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														No data		No data				Review and adjust value range for each score:														0						How much should each indicator contribute to the overall adaptive capacity score?														O		O		X		X		X		X		X		X		X		X

				2		CALVARY ROAD		307.0		4				(Default scoring ranges based on range of all values)														7.0		4				(Default scoring ranges based on range of all values)														N		0				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														No data		No data				(Default scoring ranges based on range of all values)														0																				O		O		X		X		X		X		X		X		X		X

																Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:														Value range:						Score:												ADT		25%				ADT		25%						O		O		O		O		O		O		O		O		O		O

																10		84		=		1														7		7		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1														0		0		=		1												Function Classification		25%				Function Classification		25%						O		O		O		O		O		O		O		O		O		O

																84		159		=		2														7		7		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2														0		0		=		2												Evacuation Route		25%				Evacuation Route		25%						O		O		O		O		O		O		O		O		O		O

																159		233		=		3														7		7		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3														0		0		=		3												Detour Length		25%				Detour Length		25%						O		O		O		O		O		O		O		O		O		O

																233		307		=		4														7		7		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4														0		0		=		4												0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																						0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																																																																																																																																																																																																																						0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																		OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																				OR																0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																		if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																				if indicator has non-numerical values…																0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

														0																				0																				0																				0																				0																				0																				0																				0																				0																				0																				0		0%				0		0%						O		O		O		O		O		O		O		O		O		O

																Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																				Enter all possible values for the indicator and																		Total Weight:		100%												O		O		O		O		O		O		O		O		O		O
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																Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score														Possible Values						Score																										O		O		O		O		O		O		O		O		O		O
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Show Scoring Approach
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Show Scoring Approach

Restore Defaults

Use this sheet to enter adjust how raw data for each sensitivity indicator is converted to a sensitivity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Click the "+" sign in the lower right-hand corner of this box for additional instructions.
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How are scores calculated?

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure

Sensitivity (1/3)

Adaptive Capacity

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.

Step 5b

Adjust Sensitivity Scoring (Bridges, Sea Level Rise)
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		Step 6. View Vulnerability Results -- Bridges

		Bridges

		1		Vulnerability (1/1)		Dashboard		0

				Adjust Vulnerability Component Weights:

				Exposure		33%		0.5

				Sensitivity		33%		0.5

				Adaptive Capacity		33%

						100%

		1		Results										1																2																3																4																5

		Sort by…

				Asset ID		Name		Cost		Precipitation Changes																Sea Level Rise																Storm Surge																0																0																(If entered)								ROUNDED Values (to the 25th decimal place)																				Rank																				Asset ID/Name Lookup

										2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		2050		2100		Sensitivity		Adaptive Capacity		2050		2050		2100		2100		0		0		Sensitivity		Adaptive Capacity		0		0		0		0		0		0		Sensitivity		Adaptive Capacity		0		0		0		0										Precipitation Changes				Sea Level Rise				Storm Surge				0				0				Precipitation Changes				Sea Level Rise				Storm Surge				0				0

										Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Exposure		Exposure						"Damage"		Vulnerability		"Damage"		Vulnerability		Latitude		Longitude						Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2		Scenario 1		Scenario 2

				1		APE HOLE ROAD				0.0		0.0		4.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		37.9578		-75.8246						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		1		APE HOLE ROAD

				2		CALVARY ROAD				0.0		0.0		3.8		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		3.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		1.0		0.0		0.0		0.0		0.0		37.9644		-75.8471						0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		2		CALVARY ROAD
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																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																																																		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0		0		0		0		0		0
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Restore Defaults

Use this sheet to enter adjust how raw data for each adaptive capacity indicator is converted to an adaptive capacity score.

1. View data that you have collected for each indicator in the "Value" columns. These values are pulled from the Data Collection sheet. 
2. Adjust the default scoring approach for each indicator (see "Show Scoring Approach").
3. Adjust the weight for each indicator. The weights must add up to 100%.

Click the "+" sign in the lower right-hand corner of this box for additional instructions.
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How are scores calculated?

Back

(6) View Results

(5) Adjust Scoring

(4) Collect Data

(3) Browse and Select Indicators

(2) Enter Assets

(1) Stressors and Asset Types

Exposure

Sensitivity

Adaptive Capacity (1/1)

Step 6

View Results

Revising Raw Data
To change any raw data, return to the data collection tab for this asset type (shortcut: click the "Collect Data" step in the navigation bar) and make the change.

Adjusting Scoring
Click the button above each indicator to show and hide the scoring approach. A default scoring approach is provided for your review and revision. 
If the indicator has numerical values, adjust the range of values that are assigned each score. Default value ranges are calculated by dividing the full range of indicator values into four bins based on the 25th, 50th, and 75th percentiles of the indicator values . Click the gray button below the adjustable ranges to restore the default values. 
If the indicator has non-numerical values, assign a score to each of the unique values for the indicator. Click the gray button to pull the unique values for the indicator, then write in the appropriate score for each value.
Clicking on any of the yellow "?" boxes will take you to an example of how to complete the scoring approach section.
If you see any "#N/A" error in the Score column,  click "Restore Defaults" and "Pull Possible Values" within the scoring approach pane. Make sure scores are assigned for all possible raw data values. This should remove the error.
You can also directly revise the scores in the "Score" column. If you do so, the scores will be highlighted to show that they were manually entered.
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Button 8

Button 9

Button 10

Button 11

This sheet displays the results of the indicator screen. The Vulnerability column shows the weighted average of the exposure, sensitivity, and adaptive capacity scores. The Damage column shows the weighted average of the exposure and sensitivity scores, to approximate the likelihood that an asset would be damaged by a stressor.

On this sheet, you can:
Adjust the vulnerability component weights in the yellow cells. By default, each component contributes 1/3 of the vulnerability score. However, if an asset is not exposed (NE), then it is not considered vulnerable.
Enter additional information in the yellow cells in Column D that you may want to relate to vulnerability. For example you could enter cost, criticality, or anotherfactor to compare with vulnerability.
Click the "Show/Hide Details" buttons to show or hide the component scores.
Click the radio button over any column to sort by that column.

To investigate why a specific asset received it's score, go to the Asset Score Query sheet or click the "Source" button above each column to jump to the source of the scores in that column.
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How to use these results?

Asset Score Query
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				Asset Types		Modes		Climate Variables		Exposure Score Options

				Roads*		Highways		Temperature Changes		NE

				Bridges*		Ports		Precipitation Changes		1

				Rail lines*		Airports		Sea Level Rise		2

				Ports*		Transit		Storm Surge		3

				Airports*		Rail		Wind		4

				Transit assets*		Other		Other

				Buildings

				Boardwalks

				Culverts

				Docks

				Parking lots

				Pavement

				Pavement inlets

				Piers

				Pipes

				Retaining walls

				Signs

				Storm sewer pipes

				Trains

				Traffic signals

				Tunnels

				Other

				Indicator Library Asset Types				Indicator Library Climate Variable List

				Roads		Bridges		Temperature Changes						1 Set Up'!C17:C

				Bridges		Bridges		Precipitation Changes						18

				Rail lines		0		Sea Level Rise						1 Set Up'!C17:C18

				Ports		0		Storm Surge

				Airports		0		Wind

				Transit assets		0		All

				All

		Indirect Lookup References

																																																		1		2		3		4

																		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

																						2_Enter Assets'!												*S/AC Indicator Scoring		*S/AC Indicator Scoring		Vulnerability Results tab lookups

				Combinations		Type		Stressor		Selected?		Exposure Indicators		Sensitivity Indicators		Adaptive Capacity Indicators		Type Name		Variable Name		Asset ID Column		Asset Name Column		Asset Lat		Asset Long		Data Collection Sheet Name		Data Collection Lookup Range		Data Collection Lookup Array		Data Collection Match Array (where to look for indicator names)		Exposure sheet		Exposure range		Exposure Scores		Adaptive Capacity Sheet		Adaptive Capacity Range		Adaptive Capacity Scores		AssetType&Stressor		Sensitivity Sheet		Sensitivity Range		Sensitivity Scores

				Type1-Var1		1		1		0		3		5		4		Bridges		Precipitation Changes		B		C		I		J		'4b_AssetData-AType1'!		$B$10:$BK$11		'4b_AssetData-AType1'!$B$10:$BK$11		'4b_AssetData-AType1'!$B$6:$BK$6		5a_Exposure AType1		0		0		5c_Adaptive Capacity AType1		$B$9:$CZ$10		'5c_Adaptive Capacity AType1'!$B$9:$CZ$10		BridgesPrecipitation Changes		5b_Sensitivity AType1-Stressor1		$B$9:$CZ$10		'5b_Sensitivity AType1-Stressor1'!$B$9:$CZ$10				BridgesPrecipitation Changes

				Type1-Var2		1		2		0		2		7				Bridges		Sea Level Rise		B		C		I		J		'4b_AssetData-AType1'!		$B$10:$BK$11		'4b_AssetData-AType1'!$B$10:$BK$11		'4b_AssetData-AType1'!$B$6:$BK$6		5a_Exposure AType1		0		0		5c_Adaptive Capacity AType1		$B$9:$CZ$10		'5c_Adaptive Capacity AType1'!$B$9:$CZ$10		BridgesSea Level Rise		5b_Sensitivity AType1-Stressor2		$B$9:$CZ$10		'5b_Sensitivity AType1-Stressor2'!$B$9:$CZ$10				'5b_Sensitivity AType1-Stressor1'!$B$9:$CZ$10

				Type1-Var3		1		3		0		2		7				Bridges		Storm Surge		B		C		I		J		'4b_AssetData-AType1'!		$B$10:$BK$11		'4b_AssetData-AType1'!$B$10:$BK$11		'4b_AssetData-AType1'!$B$6:$BK$6		5a_Exposure AType1		0		0		5c_Adaptive Capacity AType1		$B$9:$CZ$10		'5c_Adaptive Capacity AType1'!$B$9:$CZ$10		BridgesStorm Surge		5b_Sensitivity AType1-Stressor3		$B$9:$CZ$10		'5b_Sensitivity AType1-Stressor3'!$B$9:$CZ$10

				Type1-Var4		1		4		0		0		0				0		0		B		C		I		J		'4b_AssetData-AType1'!		$B$10:$BK$11		'4b_AssetData-AType1'!$B$10:$BK$11		'4b_AssetData-AType1'!$B$6:$BK$6		5a_Exposure AType1		0		0		5c_Adaptive Capacity AType1		$B$9:$CZ$10		'5c_Adaptive Capacity AType1'!$B$9:$CZ$10		0		5b_Sensitivity AType1-Stressor4		$B$9:$CZ$10		'5b_Sensitivity AType1-Stressor4'!$B$9:$CZ$10

				Type1-Var5		1		5		0		0		0				0		0		B		C		I		J		'4b_AssetData-AType1'!		$B$10:$BK$11		'4b_AssetData-AType1'!$B$10:$BK$11		'4b_AssetData-AType1'!$B$6:$BK$6		5a_Exposure AType1		0		0		5c_Adaptive Capacity AType1		$B$9:$CZ$10		'5c_Adaptive Capacity AType1'!$B$9:$CZ$10		0		5b_Sensitivity AType1-Stressor5		$B$9:$CZ$10		'5b_Sensitivity AType1-Stressor5'!$B$9:$CZ$10

				Type2-Var1		2		1		0				0		0		0		0		L		M		N		O		'4b_AssetData-AType2'!		$B$10:$BK$11		'4b_AssetData-AType2'!$B$10:$BK$11		'4b_AssetData-AType2'!$B$6:$BK$6		5a_Exposure AType2		0		0		5c_Adaptive Capacity AType2		$B$9:$CZ$10		'5c_Adaptive Capacity AType2'!$B$9:$CZ$10		0		5b_Sensitivity AType2-Stressor1		$B$9:$CZ$10		'5b_Sensitivity AType2-Stressor1'!$B$9:$CZ$10

				Type2-Var2		2		2		0				0				0		0		L		M		N		O		'4b_AssetData-AType2'!		$B$10:$BK$11		'4b_AssetData-AType2'!$B$10:$BK$11		'4b_AssetData-AType2'!$B$6:$BK$6		5a_Exposure AType2		0		0		5c_Adaptive Capacity AType2		$B$9:$CZ$10		'5c_Adaptive Capacity AType2'!$B$9:$CZ$10		0		5b_Sensitivity AType2-Stressor2		$B$9:$CZ$10		'5b_Sensitivity AType2-Stressor2'!$B$9:$CZ$10

				Type2-Var3		2		3		0				0				0		0		L		M		N		O		'4b_AssetData-AType2'!		$B$10:$BK$11		'4b_AssetData-AType2'!$B$10:$BK$11		'4b_AssetData-AType2'!$B$6:$BK$6		5a_Exposure AType2		0		0		5c_Adaptive Capacity AType2		$B$9:$CZ$10		'5c_Adaptive Capacity AType2'!$B$9:$CZ$10		0		5b_Sensitivity AType2-Stressor3		$B$9:$CZ$10		'5b_Sensitivity AType2-Stressor3'!$B$9:$CZ$10

				Type2-Var4		2		4		0				0				0		0		L		M		N		O		'4b_AssetData-AType2'!		$B$10:$BK$11		'4b_AssetData-AType2'!$B$10:$BK$11		'4b_AssetData-AType2'!$B$6:$BK$6		5a_Exposure AType2		0		0		5c_Adaptive Capacity AType2		$B$9:$CZ$10		'5c_Adaptive Capacity AType2'!$B$9:$CZ$10		0		5b_Sensitivity AType2-Stressor4		$B$9:$CZ$10		'5b_Sensitivity AType2-Stressor4'!$B$9:$CZ$10

				Type2-Var5		2		5		0				0				0		0		L		M		N		O		'4b_AssetData-AType2'!		$B$10:$BK$11		'4b_AssetData-AType2'!$B$10:$BK$11		'4b_AssetData-AType2'!$B$6:$BK$6		5a_Exposure AType2		0		0		5c_Adaptive Capacity AType2		$B$9:$CZ$10		'5c_Adaptive Capacity AType2'!$B$9:$CZ$10		0		5b_Sensitivity AType2-Stressor5		$B$9:$CZ$10		'5b_Sensitivity AType2-Stressor5'!$B$9:$CZ$10

				Type3-Var1		3		1		0				0		0		0		0		Q		R		S		T		'4b_AssetData-AType3'!		$B$10:$BK$11		'4b_AssetData-AType3'!$B$10:$BK$11		'4b_AssetData-AType3'!$B$6:$BK$6		5a_Exposure AType3		0		0		5c_Adaptive Capacity AType3		$B$9:$CZ$10		'5c_Adaptive Capacity AType3'!$B$9:$CZ$10		0		5b_Sensitivity AType3-Stressor1		$B$9:$CZ$10		'5b_Sensitivity AType3-Stressor1'!$B$9:$CZ$10

				Type3-Var2		3		2		0				0				0		0		Q		R		S		T		'4b_AssetData-AType3'!		$B$10:$BK$11		'4b_AssetData-AType3'!$B$10:$BK$11		'4b_AssetData-AType3'!$B$6:$BK$6		5a_Exposure AType3		0		0		5c_Adaptive Capacity AType3		$B$9:$CZ$10		'5c_Adaptive Capacity AType3'!$B$9:$CZ$10		0		5b_Sensitivity AType3-Stressor2		$B$9:$CZ$10		'5b_Sensitivity AType3-Stressor2'!$B$9:$CZ$10

				Type3-Var3		3		3		0				0				0		0		Q		R		S		T		'4b_AssetData-AType3'!		$B$10:$BK$11		'4b_AssetData-AType3'!$B$10:$BK$11		'4b_AssetData-AType3'!$B$6:$BK$6		5a_Exposure AType3		0		0		5c_Adaptive Capacity AType3		$B$9:$CZ$10		'5c_Adaptive Capacity AType3'!$B$9:$CZ$10		0		5b_Sensitivity AType3-Stressor3		$B$9:$CZ$10		'5b_Sensitivity AType3-Stressor3'!$B$9:$CZ$10

				Type3-Var4		3		4		0				0				0		0		Q		R		S		T		'4b_AssetData-AType3'!		$B$10:$BK$11		'4b_AssetData-AType3'!$B$10:$BK$11		'4b_AssetData-AType3'!$B$6:$BK$6		5a_Exposure AType3		0		0		5c_Adaptive Capacity AType3		$B$9:$CZ$10		'5c_Adaptive Capacity AType3'!$B$9:$CZ$10		0		5b_Sensitivity AType3-Stressor4		$B$9:$CZ$10		'5b_Sensitivity AType3-Stressor4'!$B$9:$CZ$10

				Type3-Var5		3		5		0				0				0		0		Q		R		S		T		'4b_AssetData-AType3'!		$B$10:$BK$11		'4b_AssetData-AType3'!$B$10:$BK$11		'4b_AssetData-AType3'!$B$6:$BK$6		5a_Exposure AType3		0		0		5c_Adaptive Capacity AType3		$B$9:$CZ$10		'5c_Adaptive Capacity AType3'!$B$9:$CZ$10		0		5b_Sensitivity AType3-Stressor5		$B$9:$CZ$10		'5b_Sensitivity AType3-Stressor5'!$B$9:$CZ$10

				Type4-Var1		4		1		0				0		0		0		0		V		W		X		Y		'4b_AssetData-AType4'!		$B$10:$BK$11		'4b_AssetData-AType4'!$B$10:$BK$11		'4b_AssetData-AType4'!$B$6:$BK$6		5a_Exposure AType4		0		0		5c_Adaptive Capacity AType4		$B$9:$CZ$10		'5c_Adaptive Capacity AType4'!$B$9:$CZ$10		0		5b_Sensitivity AType4-Stressor1		$B$9:$CZ$10		'5b_Sensitivity AType4-Stressor1'!$B$9:$CZ$10

				Type4-Var2		4		2		0				0				0		0		V		W		X		Y		'4b_AssetData-AType4'!		$B$10:$BK$11		'4b_AssetData-AType4'!$B$10:$BK$11		'4b_AssetData-AType4'!$B$6:$BK$6		5a_Exposure AType4		0		0		5c_Adaptive Capacity AType4		$B$9:$CZ$10		'5c_Adaptive Capacity AType4'!$B$9:$CZ$10		0		5b_Sensitivity AType4-Stressor2		$B$9:$CZ$10		'5b_Sensitivity AType4-Stressor2'!$B$9:$CZ$10

				Type4-Var3		4		3		0				0				0		0		V		W		X		Y		'4b_AssetData-AType4'!		$B$10:$BK$11		'4b_AssetData-AType4'!$B$10:$BK$11		'4b_AssetData-AType4'!$B$6:$BK$6		5a_Exposure AType4		0		0		5c_Adaptive Capacity AType4		$B$9:$CZ$10		'5c_Adaptive Capacity AType4'!$B$9:$CZ$10		0		5b_Sensitivity AType4-Stressor3		$B$9:$CZ$10		'5b_Sensitivity AType4-Stressor3'!$B$9:$CZ$10

				Type4-Var4		4		4		0				0				0		0		V		W		X		Y		'4b_AssetData-AType4'!		$B$10:$BK$11		'4b_AssetData-AType4'!$B$10:$BK$11		'4b_AssetData-AType4'!$B$6:$BK$6		5a_Exposure AType4		0		0		5c_Adaptive Capacity AType4		$B$9:$CZ$10		'5c_Adaptive Capacity AType4'!$B$9:$CZ$10		0		5b_Sensitivity AType4-Stressor4		$B$9:$CZ$10		'5b_Sensitivity AType4-Stressor4'!$B$9:$CZ$10

				Type4-Var5		4		5		0				0				0		0		V		W		X		Y		'4b_AssetData-AType4'!		$B$10:$BK$11		'4b_AssetData-AType4'!$B$10:$BK$11		'4b_AssetData-AType4'!$B$6:$BK$6		5a_Exposure AType4		0		0		5c_Adaptive Capacity AType4		$B$9:$CZ$10		'5c_Adaptive Capacity AType4'!$B$9:$CZ$10		0		5b_Sensitivity AType4-Stressor5		$B$9:$CZ$10		'5b_Sensitivity AType4-Stressor5'!$B$9:$CZ$10

				Type5-Var1		5		1		0				0		0		0		0		AA		AB		AC		AD		'4b_AssetData-AType5'!		$B$10:$BK$11		'4b_AssetData-AType5'!$B$10:$BK$11		'4b_AssetData-AType5'!$B$6:$BK$6		5a_Exposure AType5		0		0		5c_Adaptive Capacity AType5		$B$9:$CZ$10		'5c_Adaptive Capacity AType5'!$B$9:$CZ$10		0		5b_Sensitivity AType5-Stressor1		$B$9:$CZ$10		'5b_Sensitivity AType5-Stressor1'!$B$9:$CZ$10

				Type5-Var2		5		2		0				0				0		0		AA		AB		AC		AD		'4b_AssetData-AType5'!		$B$10:$BK$11		'4b_AssetData-AType5'!$B$10:$BK$11		'4b_AssetData-AType5'!$B$6:$BK$6		5a_Exposure AType5		0		0		5c_Adaptive Capacity AType5		$B$9:$CZ$10		'5c_Adaptive Capacity AType5'!$B$9:$CZ$10		0		5b_Sensitivity AType5-Stressor2		$B$9:$CZ$10		'5b_Sensitivity AType5-Stressor2'!$B$9:$CZ$10

				Type5-Var3		5		3		0				0				0		0		AA		AB		AC		AD		'4b_AssetData-AType5'!		$B$10:$BK$11		'4b_AssetData-AType5'!$B$10:$BK$11		'4b_AssetData-AType5'!$B$6:$BK$6		5a_Exposure AType5		0		0		5c_Adaptive Capacity AType5		$B$9:$CZ$10		'5c_Adaptive Capacity AType5'!$B$9:$CZ$10		0		5b_Sensitivity AType5-Stressor3		$B$9:$CZ$10		'5b_Sensitivity AType5-Stressor3'!$B$9:$CZ$10
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Temperature Changes

Warmer Scenario
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FHWA Vulnerability Assessment 
Scoring Tool Results

Vulnerability to Precipitation
Structure 

ID
VAST Score

Evacuation 
Route

134 3.1 Yes
44 2.8 No
30 2.8 No
43 2.8 No
45 2.8 No
46 2.8 No
1 2.6 No

22 2.6 No
95 2.5 Yes



Hazard Vulnerability Index (HVI)

(Evacuation Code*0.5+1) + (Flood Depth Code+0.01)/4 + (0.7/Functional Classification)



HVI for Anne Arundel County 

2050 2100



MDOT SHA Vulnerability Studies
Completed Coastal Vulnerability 
Study:

• Mapping of Sea Level 
Change for 2050 and 2100

• Mapping of modeled storm 
events (10%, 4%, 2%, 1% 
and 0.2%) for years 2015, 
2050 and 2100

• Hazard Vulnerability Index 
(HVI) for State Roads

• Flood Depth for Local Roads

13



Crisfield 2050 
2 ft. of sea level rise



Crisfield 2050 
2 ft. of sea level rise



Crisfield 2050 
2.11 ft. of sea level rise



25-Year Storm in 2015
Crisfield



25-Year Storm in 2015
Chance



2050 Mean Sea Level
Chance



Somerset County Coastal Vulnerability
Somerset County Roadway Infrastructure in 2015 at Mean Sea Level

Water on Roadway Roadway (ft) 
(without annual)

% Total Roadway 
(without annual)

Roadway (ft)     
(4% annual)

% Total Roadway 
(4% annual)

Roadway (ft)     
(1% annual)

% Total Roadway 
(1% annual)

> 0.1' and <= 0.5' 0 0.0% 117,776 4.4% 56,285 2.1%
> 0.5' and <= 1.0' 0 0.0% 152,521 5.8% 107,631 4.1%
> 1.0' and <= 2.0' 0 0.0% 263,432 10.0% 299,968 11.3%
> 2.0' 0 0.0% 36,476 1.4% 284,381 10.7%

Somerset County Roadway Infrastructure in 2050 at Mean Sea Level

Water on Roadway Roadway (ft) 
(without annual)

% Total Roadway 
(without annual)

Roadway (ft)     
(4% annual)

% Total Roadway 
(4% annual)

Roadway (ft)     
(1% annual)

% Total Roadway 
(1% annual)

> 0.1' and <= 0.5' 72,967 2.8% 63,804 2.4% 80,418 3.0%
> 0.5' and <= 1.0' 30,427 1.1% 69,226 2.6% 98,277 3.7%
> 1.0' and <= 2.0' 3,911 0.1% 162,400 6.1% 152,728 5.8%
> 2.0' 64 0.0% 619,603 23.4% 786,228 29.7%

Somerset County Roadway Infrastructure in 2100 at Mean Sea Level

Water on Roadway Roadway (ft) 
(without annual)

% Total Roadway 
(without annual)

Roadway (ft)     
(4% annual)

% Total Roadway 
(4% annual)

Roadway (ft)     
(1% annual)

% Total Roadway 
(1% annual)

> 0.1' and <= 0.5' 66,712 2.5% 20,968 0.8% 22,645 0.9%
> 0.5' and <= 1.0' 69,548 2.6% 27,443 1.0% 22,453 0.8%
> 1.0' and <= 2.0' 150,207 5.7% 83,041 3.1% 55,011 2.1%
> 2.0' 638,127 24.1% 1,242,525 46.9% 1,323,710 50.0%



100-Year Storm in 2050 & 2100
Bay Bridge

2050 2100



500-Year Storm in 2050 & 100-Year 
Storm in 2100 at the Bay Bridge



25-Year Storm in 2050 & 2100
Princess Anne

2050 2100



10-Year Storm Inundation 
Mean Sea Level

2015 2050 2100
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Evaluation of High Scoring HVI Road Segments
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Non-Coastal Vulnerability
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The purpose of MDOT SHA’s proposed project for this pilot is to develop and integrate a 
repeatable framework for leveraging current and future extreme weather and climate change 
data with the transportation asset management processes currently in place

• Develop proxy indicators to identify and 
address extreme weather and climate-related 
risks to Maryland’s critical assets

• Integrate climate-related risks and data into the 
TAMP processes

• Develop and modify existing lifecycle 
management plans to reflect climate-related 
data and risks

• Document the new processes

Asset Management, Extreme Weather, and 
Proxy Indicators Pilot 2017

MDOT SHA Objectives

2050



Questions

https://www.fhwa.dot.gov/environment/sustainability/resilience/pilots/2013-
2015_pilots/maryland/final_report/index.cfm

Elizabeth Habic 
Office of Planning and Preliminary Engineering
ehabic@sha.state.md.us
410-545-8563

Climate Change Adaptation Plan with Detailed Vulnerability 
Assessment, October 2014
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