Hazards & Stressors Research Guide

WHO This guidance is for the practitioner throughout Step 1.

This resource provides information for various tools and information that can be used to
research and understand stressors and hazards in the community. The tools are

WHAT bookmarked to sections of this guidance that briefly describe how they can be used and
link out to the tool itself. This exercise will ultimately help inform the potential impacts

matrix later in Step 1.

Use the following tools and websites to answer key questions about the community and

1. Read the Key Questions and use the resources suggested. The links will take you

ELEJSP(P)?JE-IC-I”E\ISG the hazards and stressors. Add your answers to Resource 1.61:
B Resource 1.1e | Evaluate Hazards and Stressors
INSTRUCTIONS to an entry within this document to learn more.

2. Use Resource 1.61 B Resource 1.1e | Evaluate Hazards and Stressors to answer
the questions and make notes.

Key Questions:

Consider these questions while you explore the tools and sources. The tools and sources that are most
relevant to answering each are listed as well. Remember to add your findings to Resource 1.61:

B Resource 1.1e | Evaluate Hazards and Stressors

Considering climate hazards and stressors...

1. What is the normal climate for your °
community? °
[ J
[ ]
[ ]
[ ]
[ J
[ J
[ ]
2. What is changing or likely to change in the °
local climate? °
[ J
[ J
[ ]
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https://docs.google.com/document/d/1HSLFQkORDYaC1usHAIJezSehj5zO1OjPuVTeFoseln4/edit#heading=h.kr4gpfsbihos
https://docs.google.com/document/d/1HSLFQkORDYaC1usHAIJezSehj5zO1OjPuVTeFoseln4/edit#heading=h.kr4gpfsbihos
https://docs.google.com/document/d/1HSLFQkORDYaC1usHAIJezSehj5zO1OjPuVTeFoseln4/edit#heading=h.kr4gpfsbihos

Resources & How to Use

Fourth National Climate Assessment

The Fourth National Climate Assessment (NCA4) is the authoritative source for our nation and should be
considered the primary “trusted source of information” for background climate information and framing.

Content is divided into several chapters that fall into categories, including national topics, regions, and
responses:

ABOUT ~ CHAPTERS ¥ DOWNLOADS ~

Front Matter National Topics (cont.) Responses
About this Report 13. Air Quality 28. Reducing Risks Through Adaptation Actions
Guide to the Report 14. Human Health 29. Reducing Risks Through Emissions Mitigation
15. Tribes & Indigenous Peoples Appendices
Summary Findings 16. Climate Effects on U.S. International Interests 1. Report Development Process
1. Overview 17. Sector Interactions, Multiple Stressors, & Complex Systems 2. Information in the Fourth National Climate Assessment
National Topics Regions 3. Data Tools & Scenario Products
. Our Changing Climate 18. Northeast 4. Looking Abroad
. Water 19. Southeast 5. Frequently Asked Questions
. Energy Supply, Delivery & Demand 20. U.S. Caribbean
21. Midwest

22. Northern Great Plains

23. Southern Great Plains

24. Northwest

25. Southwest

26. Alaska

27. Hawai'i & U.S.-Affiliated Pacific Islands

. Forests

2.

3

4

5. Land Cover & Land-Use Change

6.

7. Ecosystems, Ecosystem Services, & Biodiversity
8

. Coastal Effects

]

Oceans & Marine Resources
10. Agriculture & Rural Communities
11. Built Environment, Urban Systems, & Cities

12. Transportation

Each chapter contains easy-to-follow key messages and various charts, maps, and graphs that can be
downloaded and cited for your own report. In addition, there are case studies throughout each chapter, which
can help the practitioner better understand the issues facing a particular community. The NCA4 provides
regional context for both climate and non-climate stressors.

How to Use the Fourth National Climate Assessment

To use the NCA4 for your project, begin with the regional chapter for the community. The regional chapters
assess current and future risks posed by climate change and what can be done to minimize risk. Challenges,
opportunities, and success stories for managing risk are illustrated through case studies.

Next, explore the national topics, especially as they are relevant to the community. Exploring these national
topics can help provide some context for the impacts climate change may have on the topic and even some
mitigation strategies. For example, in Chapter 10: Agricultural and Rural Communities, topics related to
economics, ecology and hydrology, and human health are covered through discussions on crop adaptation
and productivity, soil health and water resources, and worker health challenges.
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https://nca2018.globalchange.gov/
https://nca2018.globalchange.gov/chapter/10/

State Climate Summaries

UTAH
State Summarles prOVIde a more Iocallzed view Utah is a geographically diverse state with forested, mountainous, and desert regions. Ithas a
than the Nationa| Cllmate Assessment, but aISO varied climate due to its inland continental location and wide range of topography. Elevations
across the state range from approximately 2,500 feet in the Virgin River Valley to 13,500 feet in
include key |Oca| case studies‘ Or|g|na||y released the Uinta Mountains. Based on records from long-term stations, temperatures in the mauntains
. . . average around 20°F during the winter months, while lower elevations in the southern portion of
N 201 7, a rOI ||ng update IS CU I’rently Underway. the state frequently experience days over 100°F in the summer. In the northern part of the state,
. . . . . the Great Salt Lake has a mederating effect on temperatures in its vicinity. The hottest year on
The summaries cover h IStorlcal Cllmate variations record for Utah was 1934 with an average annual temperature of 51.3°F, followed by 2012 with an

average annual temperature of 50.9°F.

and trends, future climate model projections of
climate conditions during the 21st century, and

The early 21st century has been the warmest period

on record for Utah (Figure 1). The period from 2000 to Figure 1 @ g
.. . . I Obearved and Prfected Fempersturs Chirgn
past and futu re Condltlons Of sea |eve| rise and 2004 was particularly warm, with the state seeing the
largest number of extremely hot days (days with o
coastal f|ood|ng. maximum temperature at or above 100°F) in the F o

historical record (Figure 2). In addition to the overall
trend of higher temperatures, the state has experienced
a dramatic increase in the number of very warm nights
HOW 'to Use the State C||ma'te Summaﬂes (minimum temperature at or above 75°F) and a decrease o s owe o me o ms mw o oae
in the number of very cold nights (minimum temperature
at or below 0°F) since 1990 (Figures 3 and 4a).

To begin using the Summaries, choose a state.
Within each summary there are three key
messages which the content is built around.
Similar to the NCA4, various charts, graphs, and maps at the state-level are provided, which can be used and
cited for your own report. These summaries provide a one stop shop for understanding temperature and
precipitation trends, coastal trends and drought. Exploring these summaries will help the team determine key
climate and non-climate stressors that should be further evaluated for the community.

The Climate Explorer

The Climate Explorer allows the user to explore interactive graphs and compare time-series maps showing
climate projections and observations for any location in the contiguous United States, summarized by county.
The Climate Explorer provides downscaled projection data at a county level using the same methods
employed in the fourth National Climate Assessment. You can also explore historical temperature and
precipitation observations at hundreds of climate stations, and view observed and projected days of high-tide
flooding at more than 90 coastal tide-gauge stations. It also provides weather station data that you can query

to examine thresholds of interest.
The Climate Explorer provides county-level insights for climate hazards and stressors.

How to Use The Climate Explorer

When you enter The Climate Explorer, you will be asked to enter a location. Once you do, you will be
provided with options for viewing climate data:
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https://statesummaries.ncics.org/
https://crt-climate-explorer.nemac.org/
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== Select one of the following for

- = 7 ————

F G — o
' .

- e e (T - e

Climate Maps .2. Climate Graphs 2 High-Tide Flooding

Compare past and projected future conditions in your county. Check past and projected values for climate variables. Explore the number of days per year with high-tide floods.

Ready to plan for resilience? —?

Resources from our partners can help you identify what matters to your community
and evaluate how climate change could affect it:

= Check your exposure to extreme events such as wildfires and floeding

« Identify social vulnerabilities across urban areas
| | | | I I | | | || I I| |I |I * Get step-by-step guidance for completing a vulnerability assessment or crafting
LA Il Tl an action plan.

Extreme Events Y
Check how often temperature or precipitation has exceeded user-defined values. Explore planning tools >
1] poey ——
= 1% 2 Lont = -
Cards Home Climate Maps Climate Graphs Extreme Events High-Tide Flooding Take Action

Climate Maps and Climate Graphs provide a variety of metrics for historical trends and future projections,
using two emissions pathway scenarios (RCP 4.5 and RCP 8.5). The maps and charts are also downloadable
images, which can be used and cited for your report. Extreme Events allows you to choose a reporting station
within (or nearby) your area of interest and explore historical occurrences of extreme temperature and
precipitation events. If the area is coastal, the High Tide Flooding option can be used to understand the
occurrence of high tide floods in a specific area.

Climate at a Glance (NOAA)

Buncombe County, North Carolina Minimum Temperature

Climate at a Glance allows near-real-time 18952021 Trend

T {+0.2°F/Decade)

analysis of monthly temperature and
precipitation data across the contiguous
United States. Users can request data for
select cities, states, regions, and the nation
as a whole to compare current conditions
with the historical record. Data is available
for the period 1895 to the present.

The tool is ideal for studies of climate

variability and change. The tool’s graphing
functions allow users to determine whether,
and how much, a given location or area is warming or cooling; or experiencing an overall change in
precipitation.

This tool generates time series graphs of Temperature, Precipitation, Heating Degree Days, Cooling Degree
Days, and four drought indices from the U.S. Climate Divisional Database. Users select spatial extents as large
as the entire contiguous United States and as small as a city within it (data are available for almost 200
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https://www.ncdc.noaa.gov/cag/

selected cities). Time scales range from 1 month to 60 months, and include functions such as Year to date and
Previous 12 months. Users can customize the time series graphs by selecting the base period, including a
trend line showing change over a decade or a century, or showing a statistically smoothed version of the data.
Users can zoom and pan on the interactive graphs.

How to Use Climate at a Glance

This tool can be used to collect a variety of data and charts at a very local level by selecting “City” and “Time
Series.” Once you enter each drop down menu with the desired information, click the “Plot” button to update
the graph. The chart is interactive, but can be downloaded as a simple image by right clicking anywhere
within it and choosing View as PNG and then right clicking and choosing Save image as...

The same information can be plotted at the county, divisional, statewide, regional, and national levels.

NOAA National Ocean Service Tides & Currents

NOAA's Tides & Currents site provides interactive charts and maps showing sea level trends measured by

gauges across the country.

Station Info - Tides/\Water Levels Meteorological Obs. Phys. Oceanagraphy
Relative Sea Level Trend Regional Scenarios Interannual Variation Average Seasonal Cycle Wariation Of 50-Year Previous RSL Trends
- RSL Trends
Relative Sea Level Trend
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EXPORT TO TEXT EXPORTTO CSV m

The relative sea level trend is 2.56 millimeters/year with a 95% confidence
interval of +/- 0.35 mm/yr based on monthly mean sea level data from
1935 to 2020 which is equivalent to a change of 0.84 feet in 100 years.

How to Use Tides & Currents

Local relative sea level trends can be viewed by station by clicking on a location in the interactive map and
choosing Linear Trend. The next page allows you to toggle between Relative Sea Level Trend (shown),
Regional Scenarios, Interannual Variation, Average Seasonal Cycle, Variation of 50-year Trends, and Previous
Trends. These graphs can be downloaded as images to be used and cited directly in your report.
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https://tidesandcurrents.noaa.gov/sltrends/sltrends.html

. e Average Seasonal Cycle
Each chart provides an additional 8658120 Wilmington, North Carolina
layer of understanding. For 8658120 Wilmington, North Carolina

example, the relative trend in sea
level rise in Wilmington (above) is
increasing. Seasonally, the fall
months are seeing higher sea levels
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Atlantic hurricane season. Sea level
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rise is a climate-related stressor that
exacerbates storm surge.
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The National Integrated
Drought Information System (NIDIS) Drought Portal

NIDIS is a multi-agency partnership that coordinates drought monitoring, forecasting, planning, and
information at federal, tribal, state, and local levels across the country. Drought is a climate-related stressor
and can be highly unpredictable. The Drought Portal provides data by state or city for current conditions,
various drought indicators (measures), short-term and long-term predictions, and future outlooks. Additional
information is provided by sector. These pages discuss current conditions, key issues, and drought impacts, as
well as provide resources for planning and preparedness, communication and outreach, and other topics.

Public Health and Drought Conditions

Social Vulnerability Index Heat Warnings AirNow Air Quality Index

This map shows the Center for Disease Control and
Prevention's 2018 Social Vulnerability Index (SVI)
designations alongside current drought conditions
from the U.S. Drought Monitor (USDM). The SVI uses
15 U.5. census variables at tract level (e.g., poverty,
lack of vehicle access, crowded housing) to help
local officials identify communities that may need
support in preparing for or recovering from
hazards, like drought. Learn more.

Social Vulnerability Index (SVI)

. High SVl areas in drought

U.S. Drought Monitor

DO D1 D2 D3 D4
Sourcels): CDC, U.S. Drought Monitor USDM Updates Weekly - 12/21/21

46.56% 0

of counties in Moderate to Exceptional National Weather Service heat warnings counties with active wildfires
(D1-D4) Drought also have high Social
Vulnerability risk
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Also through NIDIS, you can link out to the U.S. Drought Monitor Maps. These maps are released weekly and
use the same five-class scale. Chances are, if you have seen a drought map of your state, it's in this format.
There are current and past maps available at several scales: national, regional, state, watershed, tribal areas,
and others. These maps are available for download.

How to Use the NIDIS Drought Portal

Enter your community’s name into the search bar and explore current and past drought conditions. There are
optional links to a county and state page as well. Some of the images here are available for download to cite
and use for your report. The

spatial data typically Drought in Idaho from 2000-Present

avallable 'FOF drought Is not The U.S. Drought Monitor started in 2000. Since 2000, the longest duration of drought (D1-D4) in Idaho lasted 258 weeks beginning on January
. . ; ; f A
su |tab|e for a deta i |ed 30,2001, and ending on January 3, 2006. The most intense period of drought occurred the week of December 23, 2003, where D4 affected 40.78%

of Idaho land.
vulnerability and risk
2000 - Present (Weekly) 1895 - Present (Monthly)  0-2017 (Yearly) Explore Historical Maps

analysis. However,
The U.S. Drought Monitor (USDM) is a national map released every Thursday, showing parts of the U.S. that are in drought. The USDM relies

info rmation related to paSt on drought experts to synthesize the best available data and work with local observers to interpret the information. The USDM also
e incorporates ground truthing and information about how drought is affecting people, via a network of more than 450 abservers across the
drought Cond itions and country, including state climatologists, National Weather Service staff, Extension agents, and hydrologists. Learn more.
fUtU re preCI p|tat|0n Time Period (Years): \:\ to E Update Graph Reset Graph
projections and drought Latest Available Data:2021-12-07
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The U.S. Drought Monitor maps (right) can be viewed o e —
at a variety of scales and for past or current ap ove: (EENETENETNE]
conditions. These maps can be downloaded directly

. . U.S. D ht Moniti
from the website for use in your report. idaho e i s o001
a h 0 Valid 8 am. EDT
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Local condifions may vary See accompanying text summary
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http://droughtmonitor.unl.edu/
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https://droughtmonitor.unl.edu/Maps.aspx

EJScreen: Environmental Justice Screening and Mapping Tool (US EPA)

EJSCREEN: Environmental Justice Screening and Mapping Tool is an environmental justice mapping and
screening tool that provides EPA with a nationally consistent dataset and approach for combining
environmental and demographic indicators. EJSCREEN users choose a geographic area; the tool then
provides demographic and environmental information for that area. All of the EJSCREEN indicators are
publicly-available data. EJSCREEN simply provides a way to display this information and includes a method
for combining environmental and demographic indicators into EJ indexes.

The tool is a useful exploration tool for investigating non-climate stressors in your community.

How to Use EJScreen

When you enter the tool, you will begin with a blank map. Choose Select Location from the top menu and use
one of the site selection options provided. Once you add a location, a pop-up menu will appear with several
links to different reports. Feel free to explore the links and then close the pop-up to add data to the map (we
will return to the pop-up menu later).

Choose Add Maps from the top menu. There are three categories to choose from: Environmental Indicators,
Demographic Indicators, and EJ Indexes. Environmental and Demographic Indicators are both standalone,
while the EJ Indexes option is a combination of the Environmental Indicator and the demographic index (a
combination of all Demographic Indicators). Select the category and variable of interest and add it to the
map. The map is interactive and provides more information by clicking on an area:

\f"lEPA EJSCREEN -era's environmental Justice Screening and Mapping Tool (Version 2020) EJSCREEN Home | Mobile | Glossary | Help

(3) select Location ¥ # Add Maps ¥ 4 Clear Selected Locations “g+ Print  # Measure Ml Save Session & 4 Basemap ¥

Select Map Contents.
2 - .J(EISCREEN Map ()]
y 4 /55 N | . Lead Paint Indicator (State
4 & 7w .
\ 2/ Percentiles)

OCompare to US @Compare to State

Category/

Environmental Indicators Lawrenceyille Kincaig o5 ¥

Demographic Indicators

. 95 - 100 percentile
) Indexes

e

Variable: 90 - 95 percentils

PM25
Ozone
NATA Diesel PM
NATA Cancer Risk

North Side 80 - 90 percentile

A mer NS Schenley

« h B A
3 % PointBreeze 9
" Shadyside i I 70 -80 percentile
\ X

NATA Respiratory HI s Tt _ Heights' !
Traffic Proximity 1 60-70 percentie

g”r ! 3 Primary EJ Index: Lead Paint A

Superfund Proximity = iesit / o Indicator (%ile) 50-60 percentile

RMP Proximity 4

Pittsburgh 1D: 420030709002
Soho Feibes ! ST _ABBREV:

ACSTOTPOP: 723

Primary Demographic44% (82%ile)

Index:

1 Primary EJ Index:  81%ile

Lead Paint Indicator
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rrel Hill Less than 50 percentile

Hazardous Waste Proximity
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Add to Map
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To return to the chart or report pop-up, click on the cross hairs that were placed when you selected a location.
In this example, the location selected was Pittsburgh, PA. Although the rest of the information summarized
remains the same, the map within the option Get Printable Standard Reports... will update based on the map
displayed. This and the other available reports can be downloaded as a PDF for a handy reference throughout
the project.
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https://www.epa.gov/ejscreen

Community Resilience Estimates Dashboard (U.S. Census Bureau)

The U.S. Census Bureau Community Resilience Estimates Dashboard compiles small area estimates to identify
communities where resources and information may effectively mitigate the impact of disasters. Individual and
household characteristics from the 2019 American Community Survey were modeled, in combination with
data from the Population Estimates Program. Risk factors include:

Disability

No health insurance

Age 65+

No vehicle access

No broadband internet access

Income to poverty ratio

Single or zero caregiver household
Crowding

Communication barrier

Households without full-time, year-round
employment

How to Use the Community Resilience Estimates Dashboard

Select state and county from the menu at the top. Additionally, select how you would like the risks grouped:
zero risks, 1-2 risks, or three plus risks (remember that the risks are listed above). The interactive dashboard
will update as you make these selections.

Although the dashboard only displays summarized information, the basic premise is that areas with more risk
factors will be less resilient to disasters.

Select County: [EIIGEES

ez 2019 Community Resilience Estimates

Community resilience is the capacity of
individuals and households to absorb,
endure, and recover from the health,

social, and economic impacts of a disaster
such as a hurricane or pandemic. When
disasters occur, recovery depends on the
community’s ability to withstand the
effects of the event. In order to facilitate
disaster preparedness, the Census Bureau
has developed new small area estimates,
identifying communities where resources.
and information may effectively mitigate
the impact of disasters.

US Counties
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Thematic Risk Factor (Tracts) Gadar Mill
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X
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I >50-100

\
Variation in individual and household i \
characteristics are determining factors in I >30-50 ] N Pleasant Home,
the differential impact of a disaster. Some >20-30
groups are less likely to have the capacity
and resources to overcome the obstacles
presented during a hazardous event.
Resilience estimates can aid stakeholders

S Lake Oswego

>10-20

0-10
and public health officials in modeling

these differential impacts and developing o
arplhirs

plans to reduce a disaster’s potential
effects.

Tialatin

Individual and household characteristics. 6km
from the 2019 American Community Smi
survey (ACS) were modeled, in
combination with data from to Population
Estimates Program to create the CRE.

West Linn

7

Oragon Metro, Stats of Oregon GEQ, Esri Canada, Esri, HERE Garmin, SafoGraph, METVNASA, USG

Themstic Riskmsp || Predominant Risk map || Themstic Risk w/Pop map || Flag Verisble Risk map || COVID-19 Impact Report

Oregon Profile Selected County(s) Profile

B

The Resilience Analysis and Planning Tool (RAPT) allows federal, state, local, tribal and territorial emergency
managers and other community leaders to examine the interplay of census data, infrastructure locations, and
hazards, including real-time weather forecasts, historic disasters, and estimated annualized frequency of
hazard risk. This tool can be used to understand asset locations (using the infrastructure menu), non-climate

Showing

Oregon

1 Selected County(s)

Risk factors from the 2019 ACS include:

« Income to Poverty Ratio

« Single or Zero Caregiver Household

« Crowding

+ Communication Barrier

- Households without Full-time, Year- L o (g
round Employment

- Disability

= No Health Insurance

- Age 65+

= No Vehicle Access

* No Broadband Internet Access

47.5%

Est. Pop with 1-2 Risk Factors

Number of Residents _Selected County(s) rofile || Number of Resiciants by Cot

St Profile |

Resilience Analysis and Planning Tool (FEMA)
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https://experience.arcgis.com/experience/b0341fa9b237456c9a9f1758c15cde8d/
https://www.fema.gov/emergency-managers/practitioners/resilience-analysis-and-planning-tool

stressors (such as developed areas), and a variety of demographic indicators at both the county and census
tract levels.

Using the Resilience Analysis and Planning Tool

Begin by selecting a location. From there, add different types of data to the map from the menu at the top.
There is no right or wrong way to add data, as it depends on what you would like to visualize for the project.
Select an area on the map to further interrogate the data you have added:

@ v Resilience Analysis and Planning Tool (RAPT) FEMA National Integration Center
T =

B Y Houston, TX, USA

Layers Q=
+ [ USA States (Generalized)

, @y County Boundaries (click on county for all CRIA

Indicators) b

» [ Census-Trect Boundaries (click on tract for CRIA

) Indicators)

4[] Tribs! Territory Boundaries (click on territory for

~ CRIA Indicators)
»[] Census Tracts - Housing Costs (centroids)

Census Tracts - Population by Race & Hispanic

' Grigin

Census Tract 2337.01, Harris County, Texas

DERtEY) Census Tracts - Percent of Population Below
Percent of population whose income in the . Poverty Level
past 12 months is below federal poverty level:
36.70% 9 . +[ ] Census Tracts - Population Age 65 and Older
Total population whose income in the past 12 | Census Tracts - Percent of Population with &
months is below federal poverty level: 1,987 OJ Drabiny P

Zoom to L i »[ | CensusTracts - Lack of High Scheol Diploma

,[] Census Trects - Percent of Labor Force
) Unemployed

»[] Census Tracts - Lack of Health Insurance
»[] Census Tracts - Limited English Proficiency

+[7] Census Tracts - Median Household Income

Use the Toolbox menu at the top to save the map as an image for your report.

National Risk Index for Natural Hazards

The National Risk Index, created by FEMA, can be used to identify communities at risk to 18 natural hazards.
The tool includes the Risk Index, Expected Annual Loss estimates, Social Vulnerability, and Community
Resilience at the county or census tract levels. The hazards included in the Risk Index can also be viewed
individually, including:

e Coastal Flooding e |Ice Storm
e Drought e landslide
e Earthquake e Lightning
e Heat Wave e Tornado
e Hurricane e Tsunami

Using the National Risk Index

Decide between County view and Tract view and select the desired location. The information can be viewed
in the interactive map and scrolling sidebar or choose “Create a Report” to view the information in a PDF that
can be saved or printed. This report goes into greater detail and provides information through maps, charts,
graphs, and tables.
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https://www.fema.gov/flood-maps/products-tools/national-risk-index

