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Have you led, or are you planning to lead, the

development of either a climate adaptation plan or a
project aimed at reducing vulnerabilities to climate-

related stressors?
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| i‘f results of pre-webinar survey

How would you categorize yourself?

E planner or manager

B scientific or technical advisor

O executive

O Other
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Which of the following you are seeking from the toolkit?




results of pre-webinar

Which category best describes the assets you are most
interested in protecting?

B health

B natural resources
Uinfrastructure

O commerce

B cnergy

B food

B other




’ﬂ’f results of pre-webinar survey

Which two climate-related stresses concern you most”?

N I I I I I I I

N 0O © o
X0 (@ A o S \ \
A P & < \CP




bg. ObjeCt|Ve: Help you use the CRT to meet your own needs

e

¢ |ntroduce tools

—Climate Explorer

—Climate at a Glance
® Thinking in systems

¢ 5-step process (Steps to Resilience)
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- Is the capacity of a system

o . .
(community, business, or natural
environment) to withstand or recover
from a disruption.

Threshold
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Coastal Flood Risk

‘ Climate Stressors

@ Inundation from Sea Level Rise (1ft)
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A | B Inundation from Sea Level Rise (3ft)

‘7 People and Assets Impacted

B Coastal Vulnerability to Sea Level Rise

4 Social Vulnerability Index

[ LandCover(2011)
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Identifying High-Priority
Conservation Lands to Enhance
Flood Mitigation

Community groups are working to establish a connected ring of
conservation land around St. Louis, Missouri. They're using an
innovative strategy to help them target land that can also
enhance their flood mitigation efforts.

Steps to Resilience:
Stressors and impacts .

The St. Louis metropolitan region sits at the confluence of two of North America’s great rivers—the

Mississippi and Missouri-and stretches across land where the Meramec and Cuivre rivers flow. Together, the

@) Step 3: Investigate Options
@) Step 4: Evaluate Risks & Costs

region’'s rivers and streams channel rain and melted snow from a huge portion of the continent.
Unsurprisingly, floodplains across the region experience relatively frequent flooding, sometimes

accompanied by property damage and fatalities. As climate changes, increases in heavy precipitation and

Step 5: Take Action

earlier spring snowmelt may increase the frequency of this flooding.

Tools:
Benefits of rivers oo
Though the rivers are a .
potentl ource o oading Topee

Ecosystem Vulnerability »

they are also a source of jobs, ,E‘f;:r;':; @ ::.;::;f; {Em[,miw Jm:':ums b Protecting and Enhancing the Resilience of
and they provide recreation and On Street Projects {Engineering) Ecosystems »
= 1—\ v = sateliite i
connectivity across the region. £ 3 o v, ;g‘f \,“hﬁ; :nﬂn’;m Water Resources » Flooding »
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Parks, and Community Trails § e = e - 3
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W .. think in systems

Infrastructure
in Floodplain
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Infrastructure
in Floodplain
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Earlier .
Spring Heavy Impervious
Precipitation Surfaces
Snowmelt

A Climate stressors 2

Flooding
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Infrastructure
in Floodplain
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Taking Action

Get Started  Taking Action

Filter by climate threat/stressor: ¥

Filter by parent topic: ¥

Tools Topics Expertise

Filter by steps to resilience: ¥

About | Contact | Funding Opportunities | FAQ

Search Q,

Filter by region: ¥

Communities and businesses are taking action to reduce their vulnerability to climate-related impacts and to build resilience to extreme events. The stories below

illustrate the application of the process and tools featured in this Toolkit. Browse the stories, or filter by topic, step to resilience, and/or region in the boxes above. To

expand your results, click the Clear Filters link.

Boosting Ecosystem
Resilience in the Southwest's
Sky Islands

Conservation organizations teamed
up to document the climate
vulnerability of mountain springs
that support unigue ecosystems.
Now, the Alliance they formed
facilitates restoration work to
enhance habitats and improve
resiliency.

Read more »

Addressing Short- and Long-
Term Risks to Water Supply

In 2012, water managers in
Fredericktown, Missouri, saw their

city's main source of water dwindle.

They used the EPA's Climate Ready
Woater Utilities program to consider
options and develop plans to
protect their water source.

Read more »

Exploring Adaptation Options
for Water Infrastructure at
Sea Level

In Massachusetts, Manchester-by-
the-Sea's wastewater treatment
plant is located right on the coast.
The town's water utility is working
with the EPA's Climate Ready Water
Utilities program to consider its
adaptation options.

Read more »

— - -

Assessing a Tropical Estuary's
Climate Change Risks

Puerto Rico's San Juan Bay Estuary
faces multiple threats, including
heavy use by urban populations
and impacts of climate change. A
workbock from the EPA's Climate
Ready Estuaries program helped
themn catalog risks so they can be
prioritized and addressed.

Read more »
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Go to the site’s Taking Action (case studies) section

Using the filters at the top of the page, select a climate
threat/stressor that most interests/concerns you.

Select the U.S. region of interest

From the remaining result set, select a case study of interest
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Communities and businesses are taking action to reduce their vl

Get Started  Taking Action

Tools Topics

Expertise

About | Contact | Funding Opportunities | FAQ

Search Q

Filter by climate threat/stressor: ¥

Filter by parent topic: ¥

Filter by steps to resilience: ¥

Filter by region: ¥

ories below

illustrate the application of the process and tools featured in this Toolkit. Browse the stories, or filter by topic, step to resilience, and/or region in the boxes above. To

expand your results, click the Clear Filters link.

Boosting Ecosystem
Resilience in the Southwest's
Sky Islands

Conservation organizations teamed
up to document the climate
vulnerability of mountain springs
that support unique ecosystems.
Now, the Alliance they formed
facilitates restoration work to
enhance habitats and improve
resiliency.

Read more »

Addressing Short- and Long-
Term Risks to Water Supply

In 2012, water managers in
Fredericktown, Missouri, saw their
city's main source of water dwindle.
They used the EPA’s Climate Ready
Water Utilities program to consider
options and develop plans to
protect their water source.

Read more »

Exploring Adaptation Options
for Water Infrastructure at
Sea Level

In Massachusetts, Manchester-by-
the-Sea's wastewater treatment
plant is located right on the coast.
The town's water utility is working
with the EPA's Climate Ready Water
Utilities program to consider its
adaptation options.

Read more »

Assessing a Tropical Estuary's
Climate Change Risks

Puerto Rico's San Juan Bay Estuary
faces multiple threats, including
heavy use by urban populations
and impacts of climate change. A
workbook from the EPA's Climate
Ready Estuaries program helped
them catalog risks so they can be
prioritized and addressed.

Read more »




= ;:':_ Climate Preparedness Workshops
- Provide a Head Start Toward
. Resilience

. After a series of extremne weather events, the City of Bridgeport,
£ Connecticut, looked for ways to prepare for future storms. Their
e planning process had just started when they got hit again...

Stressors and impacts

After experiencing a tornado in June 2010, Tropical Storm Irene in August 2011, and the "Halloween
nor'easter' of 2011, residents of Bridgeport, Connecticut, recognized that they could benefit by being better
prepared for extreme events. City leaders sought information to begin developing a plan, and they learned
that an inventory of their infrastructure and vulnerabilities could help them identify priorities for reducing
potential risks. What they didn't know is that their resilience would be tested again very soon, when

Hurricane Sandy arrived in October 2012.

A community studies its options

Drawing upon training materials and expertise from a range of national and local partners, a set of
community leaders and decision makers from Bridgeport participated in climate preparedness workshops.
Workshop participants engaged in conversations about actions the community could take to reduce risk and
increase resilience; they also examined maps showing potential flooding from extreme events and sea level

rise, and then worked together to identify the community's top hazards and priorities for action.

Ready or not, here comes Sandy

In October 2012, the
community had barely begun

their planning process when

Hurricane Sandy struck, B oanal alae

Steps to Resilience:

@) Step 2: Determine Vulnerabilities

© Step 3: Investigate Options
Step 4: Evaluate Risks & Costs

Step 5: Take Action

Coastal Resilience »

Coastal Flood Risk > Sea Level Rise »
Coastal Flood Risk » Storm Surge »
Coastal Flood Risk > Inland Flooding »

Additional Resources:

Bridgeport Climate Preparedness Workshops
Summary of Findings »

Digital Coast: Enhancing Resilience to Coastal
Hazards in Connecticut »

Partners:
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| '& steps to resilience

Step 1 : Identify the Problem

Step 2 : Assess your

vulnerability

Did you know?

Why should we care?

—

Step 3 : Identify options to build
resilience

Step 4 : Evaluate the risk and

— - f)
choose the best option What can we do about it"

Step 5 : Implement — Take

Action!



K model helps define steps to resilience

Did you know?

Why should we care?



‘*.(ﬁ? model helps define steps to resilience

Indicator
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= \What can we do about it?




K steps to resilience

Step 1: Explore Threats &

Did you know...?

Hazards

~
Assemble
stakeholders

( )

Define goals &
objectives

4 . )
List assets of

Concern

key assets

-
Identify threats to ]
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Get Started  Taking Action Tools @ Expertise Search

Topics

Select a topic of interest below to learn about climate-related risks and opportunities.

@ Coastal Flood Risk @ Ecosystem Vulnerability @ Energy Supply and Use @ Food Resilience

Sea Level Rise
Coastal Erosion
Storm Surge
Tsunami

Inland Flooding

Shallow Coastal Flooding
(Nuisance Flooding)

Building Resilience in Coastal
Communities

@ Human Health

Extreme Heat
Extrerne Events
Increased Levels of Air Pollutants

Food- and Water-Related
Threats

Changing Ecosystems and
Infectious Diseases

Building Health Care Sector
Resilience

Fire Regimes

Water Resources

Carbon Balance

Invasive Species
Biodiversity Conservation

Protecting and Enhancing the
Resilience of Ecosystems

Transportation and Supply
Chain

Land-Based Transportation
Waterborne Transportation
Aviation

Supply Chain Security

Energy Consumption
Energy Production
Energy Facilities

Building Resilience in Energy
Supply and Use

{1
M8 Tribal Nations

Assessment and Planning
Adaptation

Mitigation

Disaster Risk Reduction

Relocation

Capacity Building

Food Production

Food Distribution

Food Safety and Nutrition
International Food Security

Building Food Resilience

@ Water Resources

Municipal Water Supply
Flooding
Drought

Ecosystems

About Contact | Funding Opportunities | FAQ

Q
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Topics » Coastal Flood Risk >

@ Coastal Flood Risk
Key points:

= The risk of flooding has increased in most coastal regions of the United States and its island
territories since 1900, and that risk is projected to grow even more this century.

= Coastal lifelines, such as water and energy infrastructure, and nationally important assets, such
as ports, tourism, and fishing sites, are increasingly vulnerable to sea level rise, storm surge, erosion,
flooding, and related hazards. Socioeconomic disparities create uneven vulnerabilities.

» Coastal ecosystems are particularly vulnerable to climate change because many have already
been dramatically altered by human stresses; climate change will result in further reduction or loss
of the services that these ecosystems provide, including potentially irreversible impacts.

= There is no one-size-fits-all solution to reduce risk and improve resilience. Every community
should develop its own plan of action, but can learn from other communities about effective
approaches.

Adapted from the Third National Climate Assessment.

Increased Impacts

Every year, at multiple locations along the coast of the United
States, events such as storm surges, high tides, strong waves,
heavy precipitation, increased river flow, and tsunamis cause
damaging coastal floods. As global sea level rises, higher water
levels will exacerbate the impacts of these incidents, resulting
in deeper floods that last longer and extend further inland.
Additionally, as climate changes, some coastal hazards are

projected to increase. For instance, coasts may see more

severe or more frequent storms and heavier rainfall events. View of inundated areas in New Orleans
following the breaking of the levees surrounding
Average global the city as the result of Hurricane Katrina.

e sea level rose
eight inches
during the last century, and scientists are highly confident that

i

= e it will continue rising in the future. By 2100, global sea level is
- ; projected to be between 8 inches and 6.6 feet higher than it

was in 1992. At regional and smaller scales, relative sea level is

PR ———
g = &

Observed global mean sea level rise for 1900 to
the present, and projected global mean sea level also affected by vertical land movement and ocean currents,

fise for four scenarios from the present to 2100. but any amount of global sea level rise will increase the
frequency and magnitude of coastal flooding impacts, posing

an increasing threat to people, infrastructure, and coastal

"o Resilience Get Started Taking Action Tools Topics Expertise

About | Contact | Funding Opportunities  FAQ

Search Q

Browse Topics

~ Coastal Flood Risk
- Sea Level Rise

- Coastal Erosioa

- Storm Surge

- Tsunami
- Inland Flooding
- Shallow Coastal Flooding

- Building Resilience in Coastal
Communities

> Ecosyste
» Food Resilience

> Human Health
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Topics » Coastal Flood Risk >

@ Coasta
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Topics » Coastal Flood Risk » Storm Surge »

@ Storm Surge

Storm surge refers to abnormally high water levels
Humicane Sandy Causes
Flooding in Mew York City Subway Stations

generated by severe storms such as hurricanes, oyclones,
and nor'easters. A surge forms when strong winds over the
ocean combine with low pressure to drive water onshore.
Storm surges can produce sea levels much higher than
normal high tide, resulting in extreme coastal and inland
flooding. Sometimes called "storm tides," storm surges can

cause tremendous damage; if they coincide with high tide,

they can raise water levels by 20 feet or more above mean
sea level. As a result of global sea level rise, storm surges
that occur today are eight inches higher than they would
have been in 1900. By 100, storm surges will happen on top of an addtional 8 inches to 6.6 feet of

global sea level rise.

Mean s2a level

ROAAThe COMET Progrem

Water weighs about 1.700 pounds per cubic yard, so
extended pounding by wind- and tide-driven waves
maoving at 10 te 15 mph can damage or destroy any
structure not built to withstand such forces. Storm surges
driven by strong hurricanes or extra-tropical storms can

cause deaths and extensive property loss, including erosion

of beaches, damage to coastal habitats, and undermining
the foundations of vital infrastructure like roads, railroads,
bridges, buildings, and pipelines. Hurricane Katrina (2005} is
a prime example of the damage and devastation that is
possible. At least 1,500 people lost their lives during

KKatrina, and many of those deaths occurred either directly
or indirectly because of storm surge. Katrina also caused well

over $100 billion in damage from its surge and winds. ppia e e

GetStarted TakingAction Tools Topics Expertise

About | Contact | Funding Opportunities | FAQ

Browse Topics

~ Coastal Flood Risk
- Sea Level Rise

- Storm Surge

- Inland Flooding
- Shallow Coastal Floeding

- Building Resilience in Coastal
Communities

» Ecosystermn Vulnerability
» Food Resilience
» Human Health

» Water Resources

Taking Action:
2 edness Workshops Provide a
Head Start toward Resilience »

Grand Isle: Louisiana's First Line of Defense
from Coastal Floading »

Quantifying Risk Shows Value of Replacing
Highway »

Waterfront Restaurant Rebuilds to Remain
Open Through Future Storms »

Training Sessions Build Capacity for
Recovery and Planning »

1of2 nexts

Hise and Coastal Flooding Impacts
Viewer »

Delaware Cornmunity Floed Map
Visualizations »

Wave Exposure Model »
Getting to Resilience »
Hazard Education and Awareness Tool »

1of5 nexts
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1. Go to the site’s Topics section
2. Select a Topic and sub-topic of interest

3. Note the right-hand navigation items. Identify:
a) one case study that interests you

b) one tool that might be helpful to you



K steps to resilience

Step 2: Assess Risks Why should we care?

~
[ Determine assets’

exposure

( Check sensitivities, R

adaptive capacities
& vulnerabilities )

4 )

Identify critical
thresholds

P
Characterize risk of
climate impacts




Our main ‘Tools’ page
presents more than 220
science-based decision-

support tools.

Users can quickly filter
by parent topic of
interest or by functional
category, or both.

. U.S. Climate
‘5 Resilience
£ Toolkit

Tools

Tools are available to help you manage your climate-related risks and opportunities, and to help guide you in build
list below, or filter by topic and/or tool functionality in the boxes above. To expand your results. click the Clear Filtd

Adaptation Tool Kit: Sea-Level
Rise and Coastal Land Use

This toolkit presents information
on 18 different land-use tools
(generally used legal devices) that
could be used to preemptively
respond to threats that sea level
rise poses to public and private
coastal development and
infrastructure.

Read more »

GetStarted Taking Action Topics Expertise

Adaptation Workbook for
Natural Resources

Forest managers, natural resource
professionals, and motivated
landowners can use this structured
process to consider the effects of
climate change on forests and
related ecosystems.

Read more »

About | Contact | Funding Opportunities | FAQ

Filter by parent topic ¥

Filter by category: &

B 19eNUIy VU s AU ues | ILE)

B View Past/Current Conditions (82)

@ Analyze/Download Data (67)
| @ Check Applied Forecasts (51)

| @ Engage/Communicate (45)

B Find Adaptation Planning Support (42)

@ Recover/Rebuild (18)

@ Visualize Cimate Projections (15)

Advanced Hydrologic
Prediction Service

This comprehensive suite of
graphical forecast products shows
a range of information on current
and projected river levels for
almost 4,000 stations in the
contiguous United States.

Read more »

AgroClimate-Tools for
Managing Climate Risk in
Agriculture

Interactive tools and climate
information provide support to
improve crop management
decisions and reduce production
risks associated with dimate
variability, climate change, and
extremne weather events in the
southeastern United States.

Read maore »

Alaska Climate and Weather
Highlights

Access information on historical or
recent storms and other climate-
related events in Alaska and
surrounding waters.

Read more »

Alaska Coastal Profile Tool

Explore how beach and coastal
elevation profiles along Alaska's
coastline have changed over time.

Read mare »

Alaska Shoreline Change Tool

Analyses of aerial photos and
satellite imagery reveal how
Alaska's shoreline has changed
over time. Projecting observed
rates of change into the future
provides predictions of where the
shoreline will be in coming
decades.

Read more »

Alaska ShoreZone Coastal
Mapping and Imagery

Access millions of aerial photos of
the coast in Alaska and the Pacific
MNorthwest. This habitat mapping
and classification systern, paired
with a huge database of aerial
photos, enables responders to
plan an oil spill response or
resource managers to identify
vulnerable habitat.




Teols » Climate at a Glance >

Climate at a Glance

Generate graphs and maps of monthly temperature and
precipitation values, ranks, and anomalies for the globe,
contiguous U.S,, states, climate divisions, and selected cities.

L

Climate at a Glance allows near-real-time 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 are 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. Features include:

Global temperature anomalies

Global-scale maps of monthly and yearly temperature
anomalies show where it was warmer or cooler than the long-
term average from 1981 to 2010. Clicking any grid cell on the
map produces a bar graph of annual temperature anomalies
for that cell from the time data collection began at that ' -

location through the present.

The mapping tool shows temperature anomalies calculated

from the National Climatic Data Center's merged surface temperature product, which combines land-based
temperatures from the Global Historical Climatology Network-Monthly (GHCN-M) data set with sea-surface
temperatures from the Extended Reconstructed Sea Surface Temperature data set (ERSST v3b). The
monthly analysis begins January 1854, but due to very sparse data, no global averages are computed before
1880.

m.t‘ Il

http://ncdc.noaa.gov/cag/ »

Human Health > Extreme Heat »

Human Health »
Food- and Water-Related Threats »

Transportation and Supply Chain >
Land-Based Transportation »

Taking Action:

Balancing Variable Water Supply With
Increasing Demand in a Changing Climate »

C Documentation:

Background >

Partners:

Mational Oceanic and Atmospheric
Administration | National Centers for
Environmental Information »
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Have climate conditions affected you where you live?

Here is a method to find a tool that helps you visualize at a glance
how climate conditions are changing in your city/county/state:

1. Go to the CRT's Tools section and, using the filter functions (top
right), select the following:

1. How many tools are left? Which one(s) best match your search
criteria”?

2. Select “Climate At A Glance.” Click to visit that website and
explore its functionality.



Parameter:
Time Scale:
Month:
Start Year:

End Year:

State/Region: |

Climate
Division/City:

| Cooling Degree Days =]
| Year-to-Date =
| December =
| 1895 ]
| 2016 =
Florida =
CD 6. Lower East Coast #
Plot

s air conditioning in S. Florida

Display Base Period
Start: | 1901 #|End: | 2000 %

| Display Trend
« per Decade = per Century
Start; | 1895 3|End; | 2016 ¥

~| Smoothed Time Series
- Binomial Filter — LOESS

Florida, Climate Division 6, Cooling Degree Days, January-December

19401 -2000

1900 1910 1920 1930 1940 1950 1960

Avg: 3,639°DI II. &

(3]3]

1970

1980

1990

2000

2010

2600
2500
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| 'Q? steps to resilience

Step 3: Investigate Options What can we do about it?

[ Brainstorm options ]
Consider best
practices

[ Analyze hazards ]

benefits

Evaluate options’
feasibility, costs, and
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About | Contact = Funding Opportunities | FAQ

U.S. Climate

*
@ , Resilience Get Started  Taking Action Tools Topics @ rch Q
£ Toolkit

Help > Find Experts >

Find Experts

Regional and locally-focused centers across the nation are available to help you build resilience to climate-related changes and impacts in your community. Browse
the maps below, then click on an orange marker to see that office's location, the services it provides, and other information. For more information about how federal
agencies collaborate, see Federal Agency Coordination.

Last medified: 21 Septemb

© State Climatologists

US. Offes % NCEl Regional Climate Services Directors
© NOAA

RISA Western Region

Regional Climate Centers Ellen Mecray, Eastern Region RCSD
Taunton, MA | View Website
NCEI Regional Climate Services Dir.

: o The RCSD mission is to connect people to actionable and trusted climate ]
National Weather Service information by integrating and transforming data into regional products and services, iS¢y
River Forecast Centers and promoting access to climate information through robust partnership networks.

Sea Grant Area(s) served: Connecticut, Delaware, Maine, Maryland, Massachussets, New Hampshire,
New Jersey, New York, North Carolina, Ohio, Pennsylvania, Rhode Island, South Carolina,
National Estuarine Research (NERR) Vermont, Virginia, West Virginia

© USDA
Regional Climate Hubs

© Department of the Interior

Climate Science Centers National Climatic

Landscape Conservation Coops Data Center

Southern Region

Pacific Region
Alaska Region

Alaska Hawaii




We offer a small but
growing catalog of
Training Courses to build
climate knowledge as
well as skill and capacity
to use science-based
tools for decision-
making.

Users can easily filter by
different categories,
type of training, and

level of difficulty.

. U.S climate Abaut | Contact | Funding Oppartunities | FAQ
‘& Resilience Search q
2 Toolkit

Get Started Taking Action Tools Topi
Filter by type of training: ¥ Filter by difficulty scale: ¥ >

hd opportunities. All courses are free of

Filter by category: A

Training Courses
The training courses here can help you acquire the tools, skills, and knowledge yo

Cimate Proaucs |iof

charge, and are offered in at least one of three formats: online audio-visual prese]
Scheduled Lecture Series”), and residence training courses ("Onsite, Instructor-Ld
krowledge. These courses feature scentfic information adapted from authoritat
pilot tested with users and other subject matter experts and may be updated pe

Climate Change (11) rial"), training webinars ("Online,

Climate Variability {8) a test to help you evaluate your
Clirmate 101 () ter experts. The courses have been

Cimate Adaptation & Mitigation (5}

Communication (5)

Advanced Climate Variability and Change Course

This three-day residence training course provides advanced knowledge in climaty
and approaches and tools for developing local climate studies.

Climate Attribution & Extreme Events (1)
e weather and water events to climate,
Strategjc Planning (1)

Category: Source:

Climate Variability, Climate Change, Climate Products, National Weather Senvice
Climate Attribution & Extreme Events

Type of Training: Onsite, Instructor-Led

Difficulty scale: Advanced

An Introduction to the Downscaled Climate and Hydrology Projections Website

These two videos serve as an introduction to the Dewnscaled Climate and Hydrology Projections website. This website, the result of a collaboration between several
federal and non-federal partners, provides access to downscaled climate and hydrology projections for the contiguous United States and parts of Canada and Mexico,
derived from conternporary global climate models. In the first video, a hydrologic engineer at the Bureau of Reclamation’s Technical Service Center, in Derver,
introduces the website and provides an overview of the MetEd lesson: Preparing Hydro-climate Inputs for Climate Change in Water Resources Planning. This lesson
provides backgreund information needed to use the projections site effectively to retrieve climate and hydrology projections data for impacts analysis. In the second
video, another lecturer steps through the process of retrieving projections data using the website.

An Introduction 1o the

Downscated Climate Category: Climate Change Source:
Type of Training: Online. Self-Guided MetEd UCAR
Difficulty scale: Intermediate istration
Madule time (hrmin): 0:25

CanVis: A Tool for Visualizing Coastal Changes and Potential Adaptation Strategies

CanVis is a tool for visualizing coastal chanpges and potential climate adaptation strategies. Users will learn: (1] to recognize how visualizations can change behavior; (2)
the four steps for creating visualizations using CanV1S; and (3) potential applications of the software. Both instructor-led and self-guided options are offered online.

Category: Communication Source:

Type of Training: Online, Scheduled Lecture Series NOAA Digital Coast
Online, Seif-Guided

Difficulty scale: Beginner

Module time thrmin): 2:00
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Where can you go to get help with resilience building?

Many organizations are seeking help in analyzing risks and
opportunities associated with climate. Here is a way to find expertise

related to your concerns or region.

1.
2.

Go to the section.
Use the filters to find opportunities that meet these
criteria:

Online, Self-guided
Climate Adaptation & Mitigation

Find a relevant training opportunity.
Use the map to find a land management consultant.

Which Department of the Interior Climate Science Center is
closest to your study area?



'« Steps to resilience

e

Step 4: Prioritize Actions What can we do about it?
Consider combining
or re-sequencing
actions

associated with

T Analyze risk
favored actions

[ Evaluate tradeoffs J

Plan the project ]




Asset/Threat Pairs identified in Marquette, Michigan

Asset

Municipal
Water Supply

Municipal
Water
Infrastructure

Lake
Superior
Shoreline

Lake
Superior
Recreation

Sands Plain
Aquifer

Forested
Ecosystems

Forested
Ecosystems

Threat

Drought

Extreme

Cold Snaps

Coastal
Erosion

Coastal
Erosion

Declining
Levels

Drought

Urbaniz-
ation

Indicator

Inability to
meet Demand

Frozen Water
Lines, loss of
drinking water

Road Closure

Beach Loss

Dry wells,
inland lake
level decline

Loss of
species

Loss of forest
cover

Stressors

Extended
periods

Variability

Lake Level
fluctuation

Climate —
drought,
non-
climate,
users

Increased
temp,
invasive
species

Disease

Projected
Change

increasing

continuing

continuing

increasing

increasing

Degree of
Sensitivity /
Impact

varied

widespread

widespread

high

moderate

Adaptive
Capacity

low

low

low

low

Critical

Vulnerability

Threshold?

no

yes

yes

low

low



Quantifying Risk depends upon both
Probability and Consequence

. Lake Municipal
High Superior Water
Shoreline Suppl
IS - Very High Risk
8
C - High Risk
o .
~. Medium _ .
= Medium Risk
Q
c .
S - Low Risk
L
= Municipal
Low Water

Infrastructure

Low Medium High

Magnitude of Consequence



Our Funding Opportunities
page presents a curated list
of about two dozen grants
offered by federal agencies &
NGOs for municipalities &
businesses seeking funds to
help them recover from a
disaster, or to build resilience
to climate hazards.

oy U i S_ c li mate About Com:a< Funding Opportunities ’QQ

o Resilience Get Started Taking Action Tools Topics Expertise Search Q
£ Toolkit

Home 3 About >

Funding Opportunities

Many of the strategies for increasing climate resilience come with a price tag. In the United States, a range of government entities and private foundations offer
financial and technical resources to advance local adaptation and mitigation efforts. At the global scale, The World Bank and other organizations support financial
strategies to build resilience. For your convenience, we have gathered information and links describing funding opportunities that may be relevant for building climate
resilience. Please follow the external links to learn about any program.

+ NOAA 2015 Regional Coastal Resilience Grant Program

The Regional Coastal Resilience Grant program will support regional approaches to undertake activities that build resilience of coastal regions, communities, and
economic sectors to the negative impacts from extrerne weather events, climate hazards, and changing ocean conditions. Eligible applicants include nonprofit
organizations, institutions of higher education, regional organizations, private (for profit) entities, and local, state, and tribal governments. Up to $5 million will be
available; award amounts will range from $500,000 to $1 million. Proposals are due by July 24, 2015.

» NOAA Habitat Conservation: Coastal Ecosystem Resiliency Grants
The Coastal Ecosystern Resiliency awards will fund projects that develop healthy and sustainable coastal ecosystemns through habitat restoration and

conservation. NOAA anticipates that $4 million will be available in 2015 for 1-3 year projects. Projects will primarily be funded through cooperative agreements:
typical awards will range from $500,000 to $1 million. Applications are due by July 2, 2015.

+ Building Blocks for Sustainable Communities
The EPA's Building Blocks for Sustainable Communities provides quick, targeted technical assistance to selected cormmunities using a variety of tools that have

demonstrated results and widespread application.

Partnership for Sustainable Communities

The U.5. Departrnent of Housing and Urban Development (HUD), U.S. Departrment of Transportation (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, respond to,
and recover from a range of hazards.

» FEMA Hazard Mitigation Assistance
FEMA's Hazard Mitigation Assistance grant programs provide funding to protect life and property from future natural disasters.

o Hazard Mitigation Grant Program (HMGP) assists in implementing long-term hazard mitigation measures following a major disaster.
o Pre-Disaster Mitigation (PDM) provides funds for hazard mitigation planning and projects on an annual basis.
o Flood Mitigation Assistance ([FMA] provides funds for projects to reduce or eliminate risk of flood damage to buildings that are insured under the National

Flood Insurance Program (NFIP) on an annual basis.

= FEMA Disaster Survivor Assistance
Disaster survivors can find step-by-step instructions for preparing to apply for assistance, completing an application for assistance, and following up after
receiving disaster assistance.




| 'Q? steps to resilience

Step 5: Take Action What can we do about it?

[ Implement plan ]

[ Monitor progress J

[ Iterate as needed ]

Share your story &
lessons learned
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Search > Results »

Search

—
coastal flooding infrastructure ) i n
—

Filter: All Topics ~  AllResources ~  Show Toolkit Content First ~
13368 documents found. You can narrow your results with the above filter settings.

powered by weblyzard

g

Shallow Coastal Flooding - Nuisance Flooding

B toolkit.climate.gov

inconveniences such as frequent road closures, overwhelmed storm drains, and compromised infrastructure, it becomes nuisance flooding. The extent of nuisance
flooding depends on multiple factors, incl ...

Sea Level Rise and Coastal Flooding Impacts Viewer

B toolkit.climate.gov

due to various possible scenarios of sea level rise. Community planners can assess what infrastructure is vulnerable under these conditions, and the tool enables
business- and homeowners along the coa ...

Flooding

B toolkit.climate.gov

with increasingly heavy precipitation events has the potential to overwhelm decades-old infrastructure, such as culverts and bridges. Higher volumes of runoff can
also overflow existing retention basi ...

Flooding

® toolkit.climate.gov

with increasingly heavy precipitation events has the potential to overwhelm decades-old infrastructure, such as culverts and bridges. Higher volumes of runoff can
also overflow existing retention basi ...

Grand Isle: Louisiana's First Line of Defense from Coastal Flooding

B toolkit.climate.gov

them hold their sand in place. The presence of the levees protects Grand Isle from frequent flooding, and helps buffer the cities behind it from the full brunt of Gulf
storms. Adapting to sea levelri ...



Q? results of ACCO survey

What is the scale of

your climate concerns”

B Facility

B Section / Division
O Entire business
0 Neighborhood

B City

B County

B Region

O Nation or larger




d’ results of ACCO survey

Are you seeking downscaled climate projections?

O] don't know what that means.




&? coming soon in Climate Explorer 2
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Mean Daily Maximum Temperature (A°F)
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Source: NOAA, 2014
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8, climate projections at the county level
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bg. ObjeCt|Ve: help you use the CRT to meet your own needs.

e

¢ |ntroduce tools

—Climate Explorer

—Climate at a Glance
® Thinking in systems

® 5-step process



~S%:David Herring
B noaa.toolkit@noaa.gov

0 INWS Workshop
AR Vay 11,2016



The NOAA Weather and
Climate Toolkit

Mike Brewer (and Steve DelGreco and Steve Ansari)
NOAA’s National Centers for Environmental Information
Center for Weather and Climate

May 11, 2016
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Overview

*Free, public domain source code
*Desktop and command-line application
*Simple visualization and data export
Platform independent (Java-based)

Leverages community tools and standards (NetCDF for
Java, Common Data Model, etc...)

P
i '
]

4

A —
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Data

*Raw data files on disk or remote location (URL,
THREDDS, OPeNDAP, etc...)

‘NetCDF, GRIB, GINI, HDF, and more via Unidata
Common Data Model (CDM)

—Feature types of Grid, Swath, Radial (Time Series, Point coming soon)

*Supports
—NEXRAD
—GOES
—Model Data
—Much More
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Visualization
*Simple 2-D maps
*Basic Overlays included (states, counties, etc...)

Background images from any OGC WMS

—Shaded relief
—Topo maps
—Landsat

*Save images and animations
—Animated GIF
—AVI
—KMZ (Google Earth)



£) NDAA Weather and Climate Toolkit

File Data

Tools  Help

| La*_.rers-l IE| | Services

R dFIR] RIR]R e

Map View: | Standard

NEXRAD LEVEL-IIT

BASE REFLECTIVITY
KCLE - CLEVELAND, OH
11/10/2002 23:04:45 GMT
LAT: 41/24/46 N

LON: 81/51/35 W

ELEV: 860 FT

MODE/NCP: A /21

ELEW ANGLE; 0.50 *
MAaX: 62 dBZ

Legend: dBZ (Category)

75 (15)
70 (14)
65 (13)
60 (12)
55 (11)
50 (10)

S

few)| Adog | | giiew| aneg | | aunden

| &l

| 20t youne] | |20t 2res |

Smoothed
NEXRAD
Reflectivity
Data

Memary Usage: 78%
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Visualization

*Math tools (max, min, average, abs max, sum)

—Under “More” on “Data Selector” or “Grid Properties”

© Math Tool (BETA) X

General Math Tool Options

Operation Type: [Max VJ

[ ProcessngFle(iSofz0)
Il Start J { Export ] Im

KAKQ - NORFOLK/RICH, VA
MATH OPERATION RESULTS

ilwnuaua-:)"

l abew| aneg

e | s o)

Lm youne




File

Snapshot| | Layers| |Data||Services ﬁ’j

Properties

| Data Collections NOAA MREMS (Multi-Radar, Multi-Sensor) CREF_1HR_MAX

M
Sensed (MRMS) Operational Products

Data View Tools

Help

NiNEDEaEROREE Map View: | Standard =

Drought Monitor
SPC Storm Reports

janeg

Station Tem recip. Data Browser

3D Refiectivity » Severe Weather
3D Reflectivity (Plus) P Precipitation
; / Other

HeightCompositeReflectivity
HeightLowlLevelCompositeReflectivity
LayerCompositeReflectivity_High

Catalogs by Organization »
E »
»
Alaska » LayerCompositeReflectivity_Low
»
»
»

i "'-ﬂ';_f.q’

Caribbean LayerCompositeReflectivity_Super
LowlevelCompositeReflectivity
MergedBaseReflectivity
MergedBaseReflectivityQC
MergedReflectivityComposite
MergedReflectivityQCComposite
MergedReflectivityQComposite
ReflectivityAtLowestAltitude
Reflectivity_-5C
Reflectivity_-10C
Reflectivity_-15C
Reflectivity_-20C
Reflectivity 0C

SeamlessHSR

SeamlessHSRHeight

Guam

Hawaii

MRMS_SeamlessHSR_00,00_20160108-200200.9rb2
01/08/2016 20:02 GMT | 0.00 m
SeamlessHSP_altitude_above_msl (dBZ)

| - =

-22.50 17.50 37.50 57.50 77.50

Memory Usage: 39%
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Works With Big Data

< NOA

Formerly the National Climatic Data Ce|

NATIONAL CENTERS FOR
ENVIRONMENTAL INFORMATION

MATIOMAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

DC)... more about NCE| »

Home Climate Information DataAccess Customer Support Contact About

Home > Data Access > Radar > Radar Data in the NOAA Big Data Project

Quick Links

Land-Based Station ~
Satellite ~
Radar -~

Radar Data in the NOAA
Big Data Project

Display and Conversion
Tools

Decoding Utilities and
Examples

Interactive Map Tool
NEXRAD
NEXRAD Radar Products

Terminal Doppler Weather
Radar

Terminal Doppler Weather
Radar Products

Model ~
Weather Balloon ~
Marine / Ocean ~
Paleoclimatology ~
Severa Weather ~

Blended & Global

Radar Data in the NOAA Big Data Project

The NOAA Big Data Project (BDP) is an innovative approach to publishing NOAA's vast data resources and
positioning them near cost-efficient high performance computing, analytic, and storage services provided by
the private sector. This collaboration combines three powerful resources—NOAA's tremendous volume of
high quality environmental data and advanced data products, private industry's vast infrastructure and
technical capacity, and the American economy’s innovation and energy—to create a sustainable, market-
driven ecosystem that lowers the cost barrier to data publication. Please refer to the NOAA Big Data Project
summary e for more information.

Through cooperative activities as a part of NOAA's Big Data Project, NEXRAD data are now freely available
through the following cloud infrastructures.

Amazon Web Services

The full historical archive of NEXRAD Level-2 data is available for
direct download from the Amazon 53 storage or direct access
from within the Amazon computing environment.

Amazon Documentation®
Amazon Blog#
NCEI News Release
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Find Data NOAA Big Data | Local Disk | URL Directory | Single File | THREDDS Catalog | NCE/CLASS Order | Favorites

Access to data available from cloud collaborators in the NOAA Big Data Project [ 7]

NEXRAD Level-2 ¥| |Amazon Y| Amazon Documentation / NCEINews Article

List Files

KGSP -- GREER, SC ¥ [map] |Wed 07/23/2008 |+ (GMT/UTC Day)

00:00:14 (Level-II NEXRAD - (0.5 deg x O

(0.5 deg x O

00:08:45 (Level-II NEXRAD - (0.5 deg x O

(Level-II NEXRAD - (0.5 deg x O

20080723 00: (0.5 deg x O.

2 0.5 x 0.
2 S x
2 «5 x

Hold the "Shift' or ‘Control’ keys to make multiple selections
|v| Reset Zoom Data Type: |Auto b

I Load ] Animate Export More...

MR M

T o IR

(8 o ENEYEEY
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Data export

*Bridge between raw weather and climate data and

multiple scientific user communities
HYDROLOGY

ENGINEERING ATMS. SCIENCE
Weather and
Climate DiscoTEs
BIOLOGY ootk RELIEF
EDUCATION INSURANCE
*Export data to METEOROLOGY

—Shapefile

—Well-known text

—Arcinfo ASCII GRID

—Gridded and Raw NetCDF, GeoTIFF
—KMZ (Google Earth)
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Applications

* GOES satellite imagery from hurricane Rita landfall exported as ASCII
GRID, in ArcGIS

= Untitled - AreMap - ArcView

Ele Edt Wew Bookmarks [nsert Selection Tooks Window Help

D& B o + [[lzmr | WO N2 | @ G o | ] a@
SO TR T
«- [ ATLAS_BREECING _BIRDS -
[ atLAs COUNTIES_1980_LABELS 'El
o [ ATLAS_COUNTIES_1960 L
m | ATLAS_COUNTIES_1990_LABELS a
i

o [ ATLAS_COUNTIES 1950

[ ATLAS_COUMTIES_2000_LABELS
[ ATLAS_COUNTIES 2000
ATLAS_COUNTIES_2001_LASELS
ATLAS_COUNTIES_200L
ATLAS_STATES_LAEELS
w-[2] ATLAS_STATES_LSO
ATLAS_STATES_O7S
E-[Z] ATLAS_STATES
ATLAS_AIRPOATS LAEELS
ATLAS_MIRPORTS
ATLAS QWG WAGES_FER_I0E
ATLAS_ROMES
ATLAS_ROADS 075
ATLAS RAre BRIN_HIGHWLY
ﬂIle_RUﬂLT‘:_IN.’EF'.-'Iﬂ.E
ATLAS _ROADS LABELS
ATLAS_ROACS [NIERSTATE _LAEELS
ATLAS_RAILROAD
ATLAS _AMTRAK
ATLAS_DAMS &l
ATLAS_DWMS_07S
ATLAS_DWMS_LED
ATLAS_DHMS_LARGE_DRAINAGE
ATLAS_PARKMAAYS_PIVERS
ATLAS_STREAMS_WATERECDIES L
ATLAS_STREAMS 075

goo

e
TER Y

CONT R URC URTE UNT 1

10000000000000000000f
[FieF @

=[] ATLAS_STRENMS_WATEREODIES P -
. o .
Display | Soutee | Selecion |

Draeang * R L= K= &) uial

5,071 33,769 Decimal Degress
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Applications

3D Iso-surfaces in Google Earth

—Output of 3D polygons to KMX
—Supported for Generic Radial, Level-Il NEXRAD and Gridded X,Y,Z datasets

May 22, 2011 10:43:51 pm

.O_ = =

@ Isosurface KML Generator (BETA) E]

NEXRAD LEVEL-II
KSGF - SPRINGFIELD, MO
Isosurface Tool (Radial data) 05/22/2011 22:43:51 GMT
LAT: 37/14/05 N
LON: 93/24/03 W
ELEV: 1278 FT
Isosurface Value(s) (dBz): |42, 47,53 - vCP: 211
KML Shape Type: ]pdwm - RADIAL VOLUME SCAN
Add KML Tour?: v/
r" Legend: dBZ
[+ Advanced
| Processing Progress

:
:

:V ﬂf Imagery Dates: Jul 3,
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Applications

Command-line batch processing of data export

<logging> WARNIRG</lo

prtBatchiptions version=

guing:

Cgrid

minlat> NONE<
1 » WONE<
s NONE<

minLats
maxlats

minLon:

Command Prompt

E:“work-bhatchZsuct?>

E:“work-bhatchZsuct?>

E:“work-bhatchZsuct?>

E:swork-hatch2suct>

E:“work-bhatchZsuct?>

E:“work-bhatchZsuct?>

E:“worksbatchZ2 wct>uct ._.sdatagoesl2.20804_247_212513.BAND_BA3

2513 _BAND_B3.asc asc wctBatchConfig.xml

WARNING: Environment Uariahle WCT_HOME is not set.

file:rE: worksbatch2 ucts. . /datasgoezl2 2004 247 ._.212513.BAND_B
247 .212513 .BAND_B3 _.asc

| RS, | ¢ bR L 1 R | e | [ SR N 1 b e 1 [ PSSP r | S ) |

E:“work-bhatchZsuct?>

E:~work-hatch2“uct >

E:“work-sbatchZ2 wct>uct ._sdatasgoesl2. 200804_247_212513.BAND_BA3

2513 .BAND_H3 .asc asc wctBatchConfig.xml

WARNING: Environment Uariahle WCT_HOME iz not set.

file:rE: work-sbhatchZ2 -uct.. data-goesl2._20084_247_212513_BAND_B
247 .212513 .BAND_B3 . asc

|1 AR, ) LA I - | 1 - SO 1T |- 1 1 SN -1 [ ", T ] [ S

E:“work-hatch2suct>
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Application

*Public domain / Open source API

SLring sSource =

oezsPRemappedRaster goes = new GoesRemappedBaster () :
goes.setHeight (500) ;
goes.setWidth (500) ;

Fectangle:2D.Double hounds =
et Hectaner e raibhde b ER s il S

goes.process (source, hounds) ;
Syatem. cut.println/ )3

WCTRasterExport rasterExport = new WCTREasterExporti) ;
rasterExport.savelsciicridinew File (source+ 1, goes) :




Application

*Public domain / Open source API

SLring sSource =

oezsPRemappedRaster goes = new GoesRemappedBaster () :
goes.setHeight (500) ;
goes.setWidth (500) ;

Fectangle:2D.Double hounds =
et Hectaner e raibhde b ER s il S

goes.process (source, hounds) ;
Syatem. cut.println/ )3

WCTRasterExport rasterExport = new WCTREasterExporti) ;
rasterExport.savelsciicridinew File (source+ 1, goes) :
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Other New Features (Version 4.1+)

*GeoJSON output format for point/line/polygon data
structures

*Animations of Level Ill storm attribute products include
selected background products

*Snapshot layers can now be exported to a Raster format
*Support NEXRAD Level lll melting layer and free text
message products

Removal of embedded Google Earth plug-in (no longer
supported by Google)

Command-line export of KMX format (V3.7+)
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NOAA'’s
National Centers for
Environmental Information

Stephen.A.Delgreco@noaa.qgov .
Steve.Ansari@noaa.qov www.ncei.noaa.gov

Michael.J.Brewer@noaa.gov

NCEI Climate Facebook: http://www.facebook.com/NOAANCEIclimate

NCEI Ocean & Geophysics Facebook: http://www.facebook.com/NOAANCEloceangeo

NCEI Climate Twitter (@NOAANCEIclimate): http://www.twitter.com/NOAANCE Iclimate

NCEI Ocean & Geophysics Twitter (@NOAANCEIlocngeo): http://www.twitter.com/NOAANCEIlocngeo
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