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STEPS TO RESILIENCE

Individuals, businesses, and communities can respond to the STEP 1: EXPLORE CLIMATE THREATS »
challenges of our changing climate. This framework can guide you

through the process of planning and implementing resilience- STEP 2 ASSESS VULNERABILITY & RISKS »
building projects.

STEP 3: INVESTIGATE OPTIONS »

OVERVIEW >

STEP 4: PRIORITIZE ACTIONS >

STEP 5: TAKE ACTION »
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l2 Built Environment

Cities and towns are vulnerable to sea level rise, heavy downpours, and extreme heat. Cooperative
efforts of local government agencies and the private sector can promote adaptation by integrating
« physical resilience, social resilience, and nature-based solutions.
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When extreme weather, climate, and other hazardous events occur, the most obvious and costly
impacts are to the built environment. Protecting the structures, infrastructure systems, and natural

spaces within our cities, towns, and communities is a key focus of resilience efforts across the public
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CASE STUDIES

Communities and businesses across the nation are taking action to confront their climate threats, reduce their
vulnerability to climate-related impacts, and build resilience to extreme events. Filter or browse the Case Studies to see
how other people are building resilience for their businesses and in their communities.

Bracing for Heat »

Heat waves bring some level of
discomfort to nearly everyone.
When excessive heat catches
vulnerable populations off guard,
though, discomfort can advance to
illness and even death. Learn about
strategies that help protect people
in both rural and urban settings.

SEE MORE EXAMPLES OF PEOPLE TAKING ACTION:
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Precise Soil, Climate, and Weather Data Help Dairy
Optimize Water Use

For irrigated crops, knowing when and how much water to apply has long been a matter of experience /

and guesswork. In a changing climate, new technology can reduce this uncertainty, enabling farmers to
make every drop of water count.

Stressors and impacts
Step 1: Explore Climate Threats

Utah dairyman Dee Waldron watches the weather like a hawk. He wants up-to-date weather and Step 2: Assess Vulnerability & Risks

climate information now, in the field, and in a clear way that helps him make critical farming decisions, Step 3: Investigate Options

such as when to irrigate, plant, and harvest. Waldron operates a dairy and feed grain farm in Morgan Step 4: Prioritize Actions

/, Utah, just east of Salt Lake City, which is considered a high mountain desert and not very

| Step 5: Take Action

ve without mountain streamfiows stored in irrigation reservoirs.

“Before, | used to take a shovel in the field, dig down, and guess by feeling how much moisture was
available for my crops,” said Waldron. “Now, | use my computer and smart phone to access the local
weather forecast, the amount of soil moisture, the snow levels in the mountains, the amount of water in

the river, and even the soil temperature. This really helps us as agricultural producers.”

itation falis as rain rather than snow. the amount of



TOOLS

Many USS. federal science agencies offer tools to help you explore climate threats and vulnerabilities, and to help guide

you in building climate resilience.

Heat Safety Tool »

When you're working in the heat,
safety comes first. With this OSHA
Heat Safety Tool, you have vital
safety information available
whenever and wherever you need it
—right on your mobile phone.

SEE MORE EXAMPLES OF TOOLS IN ACTION:

VIEW CLIMATE PROJECTION TOOLS » VIEW HEALTH TOOLS » VIEWALLTOOLS »
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CLIMATE EXPLORER

This visualization tool provides interactive graphs and maps of climate projections and observations. It can

display historical temperature and precipitation observations for hundreds of climate stations, and oifers map
layers of valued assels and climate threats.

LAUNCH THE CLIMATE
EXPLORER>

CLIMATE EXPLORER 5

LAUNCH THE LEGACY VERSION
OF CLIMATE EXPLORER >




Temperature Precipitation Other Weather Stations

Temperature Chart: Maricopa County How to read this Image

Mean Daily Maximum Tempersture

Mean Daily Maximum Temperature

Monthly
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PHOENIX, AZ

Maricopa County

Graphs and maps below show observed and modeled data for the county of
your selected location. Adjust the displays to focus on times or regions of

interest.

JUMP TO: Temperature Precipitation Other Weather Stations




Coastal Flood Risk

Climate Stressors
| Inundationfrom Sea Level Rise (15}
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FIND EXPERTS »

Locate climate science and service
centers that can help you build

resilience

EXPERTISE

TRAINING COURSES »

Acquire tools, skills, and knowledge to

manage climate-related risks and

opportunities

REPORTS »

Access climate-related reports issued
by government agencies and scientific

organizations
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Training Courses Filter by category: ¥ Filter by type of training: ¥ Filter by difficulty scale: ¥

The training courses here can help you acquire the tools, skills, and knowledge you need to manage your climate-related risks and opportunities. All courses
are free of charge, and are offered in at least one of three formats: online audio-visual presentations ("COnline, Self~Guided” and "Tool Tutorial™), training
webinars ("Online, Scheduled Lecture Series™), and residence training courses ("Onsite, Instructor-Led"). Each training module is accompanied with a test to
help you evaluate your knowledge. These courses feature scientific information adapted from authontative sources, prepared by recognized subject matter
experts. The courses have been pilot tested with users and other subject matter experts and may be updated periodically, as needed.

Information in this short course summarizes the state-of-the-art science for natural resource managers and decision makers regarding climate variability,
change, projections, and ecological and management responses. The course includes video lectures, interactive quizzes, literature citations, and links to
further information. The lectures were videotaped at a 2008 workshop that included U.S. Forest Service and U_S. Geological Survey scientists, as well as
|15, Forest Service resource managers.

Category: Source:

Chimate Change, Climate Adaptation & Mitigation, USDA Forest Service Clim
Strategic Planning Center

Type of Training: Online, Self-Guided

Difficulty scale: Intermediate

Module fime (hr-min): 6:00

P I ] [ J R TR, ey PP
Advanced Glimate Variability and Change Course »

This three-day residence training course provides advanced knowledge in climate modeling, downscaling, attribution of extreme weather and water events {o
climate, and approaches and tools for developing local climate studies.

Category: Source:;

Climate Vanability, Climafe Change, Climate Products, National Weather Service
Climate Aftribufion & Extreme Events

Type of Training: Onsite, Instructor-Led

Difficulty scale: Advanced
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Home » Latest »

Funding Opportunities

Many of the strategies for increasing climate resilience come with a price tag. In the United States, a range of govermment entities and private foundations
offer financial and technical resources to advance local adaptation and mitigation efforts. For your convenience, we've listed some of them here. Please
follow the external link for any program to leam more.

« Gulf Research Program - Research-Practice Grants — Award Year 2017

The Guif Research Program of the Mational Academies of Sciences, Engineering, and Medicine and the Robert Wood Johnson Foundation are
committing $10 million to enhancing coastal community resilience. This funding opportunity is a broad call for scientifically-sound research and practice
projects that will develop information, test strategies, and provide evidence that can be used by communities to enhance their resilience to the adverse
impacts of climate change, severe weather, and major environmental disasters in ways that also improve well-being.

= Required letters of intent are due Cctober 5, 2016. If you have submitted a letter of intent, then full proposals can be submitted starting October 6,
2016 - full proposals are due December 14, 2016.

EPA Smart Growth Grants and Other Funding

The U_S. Environmental Protection Agency's Office of Sustainable Communities occasionally offers grants to support activities that improve the quality
of development and protect human health and the environment.

Partnership for Sustainable Communities

The U.E. Department of Housing and Urban Development (HUD), U.S. Department of Transporiation (DOT), and the U.S. Environmental Protection
Agency (EPA) work together to help communities nationwide improve access to affordable housing, increase transportation options, and lower
transportation costs while protecting the environment. The site's map of grants shows information on awards already made through Partnership
programs.

FEMA (Federal Emergency Management Agency) Preparedness (Non-Disaster) Grants

FEMA provides state and local governments with preparedness program funding to enhance the capacity of their emergency responders to prevent,




» U.S. Climate
- 8 Resilience Steps to Resilience  Case Studies Tools Topics Expertise

£¥ Toolkit
» Water » Water Resources Dashboard 2

Water Resources Dashboard

This dashboard provides access to maps and data that can help water resource managers and urban

planners monitor the potential for extreme precipitation and drought in their regions. The scope and content

of dashboard entries are driven by input from users. Individuals who contributed to this resource are listed

under About the Climate Resilience Toolkit.




Current External Partners for the Dashboard

« American Planning Association (APA)

 American Water Works Association (AWWA)

* Association of Metropolitan Water Agencies (AMWA)
 Water Environment Federation (WEF)

* Water Environment Research Foundation (WERF)

* Water Research Foundation (WRF)



Developing the Extreme Events Dashboard

General Approach:
* Meet regularly
* Agree upon goals
* Re-evaluate goals

Specific Approach:
* Better understand population
* Develop survey
* |dentify most relevant constituents (avoided
member fatigue) for inclusion in survey



The Survey

Climate Data and Information Survey

Thank you for participating In our survey an Climate Data and Information Needs. Your feedback |s Important to the water,
chmate, and planning communities |

The survey asks about speciiic cimatologlcalmetesrological data sats used for climate and resllience preparedness. It 15
Imtendad for those within your instEution’s cimate changes, resliency planning, or emengency managemsentpreparsedness
depariments, among oers.

The Informaton you pravidge will primarily be used to help 15 Identfy areas for iImprowement In the collection,
dissemination, and training on daia relevant to planning for cimate change and extreme weather events and creating a
“one-siog-shop” for data nesds.

Callective survey resulis may also be used In gutreach effors to members at particlpating organizations, 1o Inform a
secior working model Tor larger coliabaraiive goals among walenplanning groups, andlor a5 @ source of Information Tor
efforts taken under the development of the White House's national Climate Resllency ToolkIt

The suneey should take ~20 minuies fo complete. Paricipation s anonymous and voluntary. You do not need o provide
contaci IMformastion, and wou may withdraw at any time. i do not know the answer o & specilc quesiion jor
uestion), or do not want to answer It please leawe It Blank.

H you hawve any guestions, please contact the InstRution that sent you tis surdey:
American Planning Association [APA) James Schwab; JSchwab@planning.org
American Water Works Association (AWWA): Adam Canpenter; acarpenteniawwa.o
Bssociation of Metropolitan Water Agencies [AMWA): Erlca Brown; nEfamwa.
Water Environment Federation (WEF): Claudio Terniegen; clemisdean

Water Environment Research Foundation (WERF): Katy Lackey; kKlackey@werl.arg
Water Research Foundation (WRF): Kenan Ozekin; kozeking@watemlorg

#*q ) Do you csurrently use climate infermation for planning purpeses at your institution®
O e
O

1a) Why nat?

*pe you plan te use elimate infermation for planning purposes in the future?
(O ves

D M2

O waree




Use of Climate Information

Frequent (50%+)

1. Understanding risk for water supply
2. Infrastructure/capital investments
3. Operational purposes

Frequent/Occasional (50%+)

Prepare hazard mitigation/climate adaptation
Develop impact reports & risk assessments
Plan extreme events

Plan explicit forecast

Plan emergency/long-term response

Other purposes

© oY o &

Don’t Use/May in Future (50%+)
10. Rebuilding following an extreme event



Water Resources Dashboard

This dashboard provides accass bo maps and data thal can help walsr r2sounce managers and urkan
planniars maniar tha potantial for xtrama praciph=tian and drought in thalr raglons. The scaps and
contant af dashbaard Sntres are dnvan by INput from Lsars. IRdviduals who contrisusad 1o this
F2EOURGE ars (Isted Lnosr Abaul the Jokit

Forecasts & Qutlooks

MNWE Forecasts

Wiew curmant conditions and
&hart- 1o medlum-range (1-7
days) forecasts for precipiiasian,
temperature, wind, and ciouds.
These forecasis often Idenily
patential hazards such 3s haavy
precipiation three or more days
In advance.

Drought Outhook

Maps show how conditions
reiatad to drought are IKel 1o
change Manmly and s23zanal
oAtinaks Indicate areas whars
arougnt I IIKely ko develop,
parsis, OF WOrESn. Monitanng
trils map can help oeclslon
makare anscipats fure drought

Cuantitative Precipitstion
Forecasis

Wi=w MareCasts of cumuiEtve
precipitation for periods from &
howrs 1o 7 daye Imo the fuiure.
Montonng this sie can alert
deciElon Makers of the potemtial
for wet waather andior Sooding

Tool Demo

e

Hazards Cutiook

\flaw hazard outlocks for he
next 3-7 days and e next 514
days imio the future. Gat
amvanca natice af the paotemtial
for hazands such as fooding,
S2VEE SIMME, extrame
iemperatres, drought, and risk
af wildfres.

Storm Prediction Center
This sit= ERaws tha chansse tar
Zevere Weather and Fire
Weather over the next § days.
BITWEES 3 ranga of Infarmation
on evers weather evanis
Including tomadaes,
thunderstanmes, wind, and hall.

F - R
Precipitation Outlooks
“iew monthily maps showing the
prodabiity for pracipitatan
T3niing In the tap, misdle, or
battom third af histoncal
obeervations. DUTloks that
fEVr Orler or wetter perods can
ralse awarenses of Me potential

Current Observations

Dady Streamflow
Conditions

Dots on this map indicate
current etreamfiow: 3 Quick look

ragion ara high, nom

Click any raglon on the ske, and
than select stations 10 access
graphs or raw data on
streamflow ang pracipitation
Manioring this site can help
watar managers juaga short-
term future supply

Current Drought

This weskly map—update

evary Thursday—ehows experts’
asseesments of ragional
conditions reiated 1o aryness
and drought. The maps focus on
bro3c-Ecais conaons, 50 local
conaitions may vary.

Dmiss
River Observstions

2w cusrent and predicted ficod
Status 3t more thas 0
gauges In the United States
Click to zoom i on a ragion,
and then roll your cursar ovar
gauge locations 10 view
nydrographe of racant and
forec3st dischargs levels

Sod Moisture

Access mape that show
estimates of surface sol
mois! View Total, Anomaly,
Percentlie, ar Change In soll
molstura over the I35t month or
&23s0n. Monitoring tis site can
uage fizid
conditions and the potential for
dr:Lg"'. develcpment.

River Forecast Center

View obeerved flow conait
3croes 13 regions of the
contiguous United States
each gauge location, acoe
hydrographs showing obe
ana pradictad water levels
account for upcoming w3
and snowmeit.

Map Layers from Data.gov

e
y -
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s, Streams, etc.

This sie cache base map
combinee the National
Hydrography Dataset (NHD)
and the Watershad Boundary
Dataset (WED). Use the data as
3N oveniay In your own analysis
software, or accees It through
the Climate Explorer.

This satellite-darived map can
help viewers figure cut what i
on the ground 3cross 3 ragion
Colore show 21 different
catzgaries of natural

crops, and developme:
Explora the L3yer In your own
analysls oftware, of view it in
the Climate Expiorar

Water Quality Information

WATERS (Watarshed
Assessment, Tracking, &

Environmental Resulie System)

providee comprehansive

Information about tha quaity of
surface waler across tha nation

Lt deirnd
WD

Flood Hazard Zones

Local areas that camy an official
designation of risk with respect
10 flocding show up on this map.
The map highlights land that

MA has judged to have 3
chance af flocding of lie within 3
reguistory Soodway. Chacking
which araas of 3 community
carry hese deelgnations I an
imgortant part of 3zs2sEing
vuinerabiiity. View the layer in
your own analysis software of
the Cimate Explorer.

oA

Population Density (2000)

View estimates of the numbsr of
numans Iving within 2ach
squars kilomater of the pianat
during th2 ye3r 2000. Ugere can
compare the iocations of urban
and rural populasone and
ientify clusters of residents In
rural 3re3s. Download the layer
and view It In your own analysis
saftware, of view it In the
Climata Expiarar.

mpernvious Surfaces
(2011)

Parking lots, rooftope, and roads
biock water from so3king into
the ground. These Impenvicus
surfacee can incraase
stormwatar runoff, promote
flooding, and contaminate
sLrfacs waters. Explore this the
cache base map of Imparvious
surtaces In your own analysis
EOfware, of view Itin the

Social Vulnersbility Index

This m3p shaws communities’
vuinerabiity 1o environmental
nazarcs b3sed on demographic
measuras drawn mostly from
the 2010 Ceneus. Local oMclale
can us2 he Information o
Kdentify communities that may
need suppan In praparing for
hazaros or recovering from
LEEEE

tasta e




——

Water Resources Dashboard
Learning Seminars Series:
Quantitative Precipitation Forecasts
(24-Hour Precipitation)

ASSOCIATION OF QResg%ractl’\on
METROPOLITAN American anning Association Fou 1
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Water Environment
Federation
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American Water Works m

Association v

81 views
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Thank you!

More Information:

Nancy Beller-Simms, PhD

301-734-1205
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