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RESILIENCE

the ablility to prepare and plan for,
absorb, recover from, and more
successfully adapt to adverse
events

National Academy of Sciences, 2012



Coastal Economies

* 98% of products in U.S come
through ports

« 45% of GDP Is generated In coastal Saisssmsss

shoreline counties
— $6.6 trillion
— 51 million jobs
— $2.8 trillion wages

e Coastal tourism and recreation a

significant portion of economy
« Beach recreation alone ~$30 billion
annually
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A Coastal Nation

Gulf of Mexico
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Coastal Communities
Steadily Growing

In 2010: A small amount of land and a large
number of people means high density

1 0 5 persons/mi’

39% 52%

;Ei:fj:;j:_ of the people on of the people on
* = 10 person: 10% 20%
of the land of the land ii*ff*ﬁfiﬂ

Coastal United States
Watershed Counties

Population Density
B Coastal Watershed Counities
I inland Counties

20 010

National Coastal Population Rpt, 2013
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ot Billion Dollar Weather/Climate Disasters

* Since 1980, 118 billion-dollar weather and climate disasters in U.S.
* Total losses since 1980 of billion-dollar disasters exceed $800 billion.
* Is the U.S. becoming more exposed and/or sensitive to severe events?

US Natural Catastrophe Update

Loss Events in the US 1980 — 2013 Munich RE &

Overall and insured losses

US$ bn
200

180

100

1980 1982 1984 1986 1988 1890 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

"Losses adjusted to
infiation basad on I Overall losses Insured losses
country CPI (in 2013 values)* (in 2013 values)*

Source: http://www.munichreamerica.com/site/mram/get/documents_E1433556406/mram/assetpool.mr_america/PDFs/4_Events/MunichRe_Ill_NatCatWebinar_012014.pdf 7



What Does the Future Hold?

TS

Sewells Point, VA 4.44 +/.0.27 mmlyr
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What’s t Stak

INSURED VALUE OF COASTAL PROPERTIES BY STATE, 2007
(Billions of Dollars)

Maryland I $u49
Mississippi M $51.8
Rhode Island W  $54.1
New Hampshire B $s55.7

Delaware B $606 Total value all states = $8.9 trillion
Georgia ™ $85.6

Alabama M $925

North Carolina W $132.8

Maine e $u69

Virginia N $158.8

South Carolina W $1919

Louisiana BN $224.4

Connecticut NN $470.9
Newjersey NN $6355
Massachusetts  INEEGEGEG—E $772.8

Texas P $805.1

New York e $2,378.9
Florida R §:2,55.6
Source: AR Worldwide.

Note: Figures are the estimated cost to replace insured and insurable residential and commercial structures, in-
cluding their contents and business internuption coverage, in coastal counties alongthe U.S. East and Gulf coasts.



COASTS

Key Issues: Coastal Vulnerability

Increasing Storm Intensity
Storm Surge & Flooding
Salt Water Intrusion

Sea-level change
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Determining Risk

Severe

Significant

Transfer

Consequence
(Life, Economic, Political, Habitat, Social)

Slight  Retain

Almost Never Slight Moderate
Probability (Frequency)

Chart courtesy of Western Kentucky University
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Managing Risk: A Systematic Approach

Planning for Long-Term Resilience

Promoting Resilience to
Coastal Hazards and Climate Change Building a Weather-Ready Nation

Ensuring Safe, Efficient, and
Environmentally Sound Navigation

NOAAs NATIONAL OCEAN SERVICE 13






Sandy: A Turning Point?
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Change is Here: Time to Act is Now
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Call to Action

* Achieve a more resilient nation
—NAS 2012 - Disaster Resilience: A
National Imperative

—Presidential Policy Directive-8 on
National Preparedness

—President’s Climate Action Plan

@ NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION



COASTS

Coasts and Climate Resilience

NOAA is investing in next generation tools to improve coastal resiliency
Investigating a dynamic storm surge inundation model as part of
—> next generation hurricane prediction system

Supplying communities with data, models, tools, and training to
understand vulnerability to coastal hazards and how to reduce it

—> Providing communities with data to minimize development in high
hazard risk areas—floodplains/tsunami inundation zones

—> Helping communities translate information to the public and
decision makers about coastal hazards and how to avoid impacts

.......

........

........

Extent of flooding in E. New Orleans
after Hurricane Katrina

Hurricane Isabel maximum surge NOAA SLOSH model
and wind at landfall.
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Coastal Intelligence: Foundational Data

i lider or autonomous
T Pndetwatef vehicle

NOA As NATIONAL OCEAN SERVICE PoOSITIONI!




Not Waiting for a Disaster
to Achieve Better Resilience Today

Digital Coast Resilience
Data and Tools

g - Coastal County Snapshots
Bl Sl « C-CAP Land Cover Atlas

» Coastal Lidar

« SLRand Coastal Flooding
Impacts Viewer

« ENOW
« Social Vulnerability Index
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Decision Support Tools: County Snapshots

Flood Exposure Snapshot

Miami-Dade County, Florida

People + Floodplains = Not Good Populaton Population over 65 Population in Poverty
High-Risk Populations + Floodplains = Total: 2435 435 To 352013 Tosak 410093
Even Worse

The more homes and people locsted in &
floodpian, he greater the potential for harm
from flooding ¥mpacts &e likely 1o be even
greater when addeonal risk factors (age.
Income, capabllines) are Invoived, since
people a& greseest Sood risk may have
dficuity evaqsating or taking acton 10 reduce
poenta damage
B inside FEMA Foodplain [l Outside FEMA Floodptam
Sus records and
MMy Survey 5-
vy File data

Community Infrastructure + Floodplsins = Bad
News

Criticl Facilities in FEMA Floodplain

06 of aince faalities and 36% of road miles (4429
mies) in Miami- Dade County, Flonda, are within
the floodplan

Hospials. Roads. Schools, Shelters. These fadilities
play a central role in disaster response and

recovery, Understanding which faohites ae
exposed, and the degree of that ex ire, can help
reduce Or elminate service Intermuptions and costly
redevelopment. Incorporaing this information into
decdopment planning helps communities get back
on thesr feet faster

Based on Crincal Faciites from FEMA HAZUS B inside FEMA Fioodplain Il Outside FEMA Floodplain

Increasing Development in Floodplains = Amaunt of Land Converted to Type of Land Canverted to
Maore People in Harm's Way Development 20012006 (acres) Davelopment 2001-2006 (acres)
Loss of Natural Buffers = Less Pratection Tosal: 4069 Total: 4,069

A county with more natural areas (wetands,
forests, etc.) and less devel ent within
Noodplans typically has lower ex re o
floodng. A county Tiat monitors land cover
changes within the foodplain will detect
Important rends (hat indcae whether Sood
QPOSUTe IS INCreasing or decreasing. Armed
with this indormagon, loan leaders o take
SHEpS 10 Improve fer salety and restlience

Based on NOAA Land Cover Data
W Inside FEMA Floodplain
M Ounside FEMA Floodplain

Agnautiural Areas
W Nanwadl Arsas

Coastal County Snapshot
Uses
« Demographics information

« Exposure and resilience to
flooding (population in/out of
floodplain)

» Coastal dependent economy
« Comparison across counties

« Downloads can serve as handout/
educational tool

WWW.CSC.noaa.gov/snapshots
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Decision Support Tools: Coastal Change

C-CAP Cover Atlas

NatronaL Oceanic aND ATMOSPHERIC ADMINISTRATION

Florida Brevard +

Date Range: 2 2006
General Developed Forests Wetlands Search

Wetlands Statistics

Brevard County, Florida
01996 to 2006

What's on the map?
etlands gains and
More about wetland change...

Percent of Brevard County that is wetland

1996 2006 e

39.3‘0/0 38.8’ /o

Percent net decrease of total wetlands
$-1.13%

Percent net decrease of freshwater (palustrine) wetlands

+-0.79%

Percent net decrease of saltwater (estuarine) wetlands

$-2.11%

Distribution of wetland change by wetland type
B Loss I Gain

- .
[ —

s Scale = 1 : 867K | Long: -80.8221 Lat: 28.7034

Land Cover: none ¥ Imagery

= ange Data Transparency +

Streets

o http://www.csc.noaa.gov/ccapatlas/
N P g P
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SEA-LEVEL RISE

Local sea 1eve1 changes aren t umform globally

Sea Level Trends
mm/yr (feet/century)

M 151021 (5t07) [ 6t09(2t03) MM -3t00(-1to 0) M -12to -9(4t0-3)
B 12t015(4t05) []3t6(1t02) [ 6to-3(2to-1) [ -15t0-12(-5t0-4)
M 9t012(3to4) [ 0to3(0to1) [l 9to-6(3t0-2) [M -18to-15(6t0-5)

Source: http://tidesandcurrents.noaa.gov/sltrends/sltrends.shtmi
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Sea Level Rise and Coastal Flooding Impacts

Providing Framework Elevation Data and Inundation Exposure Maps

WWW.cSc.noaa.gov/slir

/& Sea Level Rise and Coastal x . = ST
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Sea Level Rise and Coastal Flooding Impacts

Providing Framework Elevation Data and Inundation Exposure Maps

WWW.cSc.noaa.gov/slir
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Sea Level Rise and Coastal Flooding Impacts

Providing Framework Elevation Data and Inundation Exposure Maps

WWW.cSc.noaa.gov/slir

/ & Sea Level Rise and Coasta' x

Sea Level Rise and Coastal Flooding impacts
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Sea Level Rise and Coastal Flooding Impacts

Providing Framework Elevation Data and Inundation Exposure Maps

WWW.cSc.noaa.gov/slir
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We Live In a Built Environment

10
ELEVATEI
BULDING

[l
EVACUATION
ROUTE Y

PUMP

TIIOX

= || ) HEALTHY ESTUARY
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Natural and Beneficial Functions of
Green Infrastructure

L T TR S A A R R
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NATIONAL OCEANIC AND
NOAA ATMOSPHERIC ADMINISTRATION




Green/Gray Rebuilding Concepts

Visualizing Living Shorelines

http.//www.csc.noaa.gov/digitalcoast/tools/canvis

NOAAs NATIONAL OCEAN SERVICE POSITIONING AMERICA FOR THE

FUTURE



Shared Flood Risk Management:

Buying Down Risk

Residual
Risk
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Will Your Business Be Open Tomorrow?

It cost less than 5 percent more to build the stronger building as
compared to the construction cost of the common practice building.
In many areas, 5 percent is less than the cost of sales tax.

. @©Insurance Institute for Business & Home Safety




Some Final Thoughts

* |sResilience Always Good?

* National Frameworks — Recovery
 Partnerships, Multi-Sectoral

« Regional

* Measurement

 Valuation and Efficacy
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PRODUCTS:

SEA-LEVEL RISE

NOAA'’s Sentinel Sites Program

A suite of services for understanding and responding to sea level change impacts on coastal ecosystems
and surrounding communities.

Management &
Decision Making

Spatial Analysis &
Visualization

\Education & Outreach %
5




Great Lakes

Highest priority ot 84% wos coastal planning
and development with almost holf selecting

both climate cﬁan e impacts ond
comprehensive land use planning
as their most important issues within this category.

Water quality ot 60%
waos the second highest identified priority.

Northeast

Highest priority ot 68% was conservation
followed by 61% idenifying coastal planning
and development.

Within these cotegories, climate change
impacts at 68% ond 90% percent, respectively in
the categories, were the number one subconcem.

Mid-Atlantic

tighest priority at 79% wos coastal planning
and development with 80% woried about
climate change impacts.

Hazards of 71% wos the second highest identified priority
with 85% selecting climate change impacts
ond flooding and inundation, os the highest
concern within the category.




