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Inundation and Coastal Communities

Impacts - Inundation is among
the most frequent, costly, and
deadly coastal hazards to
impact coastal communities in
the U.S.

Need - Coastal communities
require support through
community planning and “When | visit with citizens that have

capacity bui|ding to enhance experience a land falling hurricane, | am
resilience frequently told ‘I didn’t know storm surge

could happen to me.””

Bill Read, Former Director
NOAA National Hurricane Center




Selected Products and Collaborations

Coastal County Snapshots

NOAA SLR and Flooding
Impacts Viewer

NY Post-Sandy Risk
Assessment Site (for NY
Dept. of State)

NJ Flood Mapper (with Rutgers Univ. and Jacques
Cousteau National Estuarine Research Reserve)

NOAA Roadmap to Adapting to Coastal Risk (beta site)

.........
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Top: Data Tools Training Stories

What is the Digital Coast?

Coastal issues aren't easy. Sea level rise, storms, economics, natural resources, natural N .
disasters, long-range planning... There's a lot going on. LAY Coastal Lidar
The Digital Coast provides the coastal intelligence needed to conserve natural resources N
and make coastal communities mare resilient. |.,\f /J Coastal Change Analysis Program
See the "About” section to learn more about the dynamic Digital Coast Partnership that —
makes this resource possible. |‘\f /] Economics: National Ocean Watch
Learn More about the Digital Coast o _ AL o I
( 4 ) Electronic Navigational Charts
W A
About the Website Partnership Contributing Partners  ® Watch the Video L
|.” 5 J Emergency Response Imagery



County Flood

Hazard Exposure information for

DATA SMAFEHOTE - COUNTY LEVEL
W DI N000 Govsnanshots!

Hillsborough County, Florida
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Next Steps

Through adaptation planning, all communities can be better prepared to face mastal
heazards. While ezch community is different, there are some basic steps that ll communities
can follow to become more resilient.

Training that will laad your onganiration through this task can be brought to your office. Vst the
Roadmap for Adapting to Coastal Resk Training fwwswirsc.nooo.gov training roadmaptmi) to lasm mor.
Marry of tha components of this courss which ara outlined balow) can be fownd within the Digtal
Coast's Coastal imumdation Toolkit (wanw.cs.noad gov nundation).

1. Know your risks - If yoor county has 2 hazard mitigation plan, get 2 copy of i from your county
irrwgmramgrnn offics or the Fedaral Emargancy Mamagemant Agancy (FEMA)
wwrwferma smiplanningstefus shimdTi Maving county Infoemation about potental
I'.::ﬁl\&\ul?wdﬂlmn.:nd pricetty hazard mitigation projects i ImMportant.

2. Davelopa team - To 5o tha Issues and oppartanities from as many parspectives as possile,
angaging a diverss groap of staksholdors s always 2 good idaa. The County Snapshots
Iwww.csenosa. gov/snapshots) am wsed to halp peopla visalize the beues,

3. Know what resources are available - Foderal and state agencies hava funds avalablo for risk
radurtion acthitias. Ses the funding opportunitias isted balow to leam more. Thers ars slso data
and took avallabls to holp pecgle visuzilze the sues and solutions. For information on creating
Inundation maps for your community, visit the mapsection of the Coastal inundation Toolkit
[MWWLCS OGS Gov Amnation e

4. Discowar what othars ars dodng - See how cthar commarnities ara addressing thasa bisoes.
Wisit the discover section of tha Coastal inundation Toalkit. Msw.cse noga.gow mundarion discover).
‘Fou may abo comtribute 3 story sbout your community efforts.

Diata Scurces

Flood Zonss - Basod on FEMA 1% annual chande flood mnes - dip-finsc fema qov
Critical Facilfties - FEMA HATLIS-MH data - www fema gowplon prevent harus!
Roads - Bazod on ESRI 2005 stroats data

Demographic Daka - HOAA - it 480 nosa gov

Land Cover Data - MOAS - was o noad gowdigiaimastdato Aendoover ftml

Funding Opportunities
= FEMA — wwwfema govgovenmentgranthmgpy
= MOAA Coastal Managemant Program - Atipdtoaiaimanagement. noca govdmysiate’

Office of Ocean and Coastal Resource Management | Coastal Services Center



County Flood Hazard Snapshots

Hillsborough County, Florida e :

L‘:’:-:WH- Population Population in Powverty Pooulation over 65 :lr' ’\ d’ljf:':-h EE'J g
People + Floodplains =
Not Good Population Population in Poverty Population over 65
High-Risk Populations + Floodplains = Total: 998,948 Total: 122,872 Total: 119,435

Even Worse

The more homes and people located in a
floodplain, the greater the potential for

harm from flooding. Impacts are likely : 762,864 101,055
to be even greater when additional risk 76% 829

factors (age, income, capabilities) are
involved, since people at greatest flood risk
may have difficulty evacuating or taking
action to reduce potential damage.

B in FEMA Floodplain [l outside FEMA Floodplain

Based on 2000 U.S. Census records.
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County Flood Hazard Snapshots

Hazard Exposure information for e : -
Hillsborough County, Florida o O g
} & e < ﬂﬁ
b e N L ey :
Community Infrastructure + Floodplains = Bad News Critical Facilities in FEMA Floodplain
350
10% of critical facilities and 17% of road miles (1282 miles) 300 -
in Hillsborough County are within the floodplain. 25D -
. . 200
Hospitals. Roads. Schools. Shelters. These facilities play a
central role in disaster response and recovery. Understanding 150 1
which facilities are exposed, and the degree of that exposure, 100 4
can help reduce or eliminate service interruptions and costly 50 -
redevelopment. Incorporating this information into development 0 | = B

planning helps communities get back on their feet faster. Schools  Police Fire  Emergency Medical Communication
Stations  Stations  Centers Facilities Towers

Based on Critical Facilities from FEMA HAZUS database. B In FEMA Floodplain Il Outside FEMA Floodplain
R ————————— T— TR e R - Domographic Dafa - NOAA. Hipfhdcs noaagov
B 1n FEMA Foodplain agricahural Ao = Land Cover Data - MOAS - wak o3C noaa govidgtalmastdatedsndoover ftml
S e 2 OA e e . [ Cwtsida FEM Floodpiain [ ratorad Armas

Funding Opportunities

- = FEMA — wenfema govovemmend franihmgpy
|a MNOAA Coastal Services Cenler = MOAA Coastal Managemant Program - Atipdtoaiaimanagement. noca govdmysiate’
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County Flood Hazard Snapshots

DATA SMAFSHOTS - COUNTY LEVE
Hazard Exposure information for WAW.CIC N0 GovEnanshots!

Hillsborough County, Florida i O “%-’ §'

s e et LT e ]
Increasing Developmentin Floodplains = Amount of Land Converted to Type of Land Converted to
More People in Harm's Way Development 2001-2006 (acres) Development 2001-2006
Loss of Natural Buffers = Total: 2,703
Less Protection

A county with more natural areas (wetlands, forests, etc.)
and less development within floodplains typically has
lower exposure to flooding. A county that monitors land
cover changes within the floodplain will detect important
trends that indicate whether flood exposure is increasing
or decreasing. Armed with this information, local leaders

1100 1200 1300 1400 1500

can take steps to improve their safety and resilience. (acres)
B In FEMA Floodplain Agricultural Areas
Based on NOAA land cover data. [l Outside FEMA Floodplain B Natural Areas
E&; utlﬁwc.?r:ﬂﬁmigm(;:{:ﬁr' = MODAA Coastal 'l'.ll';gﬂl;mlll Fmﬁ.“n - .'.'.‘m-.-:.il'.:tmr:.hmu_qn:ﬂ’\'.m govimysiate’
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Economics: National Ocean Watch (ENOW)

Cnntributing Partners: Sureau of Economic Analysis Bureau of Labor Statistics NOAA Coastal Services Center

m’ Details In Action Support
s Economics: National Ocean Watch
(ENOW) for Self-Employed Workers
» Gross Domestic Product

» Quarterly Census of Employment and
« Data Wizard — Choose a year and geographic area for a subset of the data Wages
« Tabular Data — Download the full data set » Spatial Trends in Coastal

Related Data

Socioeconomics

ENOW provides time-series data on the ocean and Great Lakes economy,
which includes six economic sectors dependent on the oceans and Great

Lakes. ENCW is available for counties, states, regions, and the nation in a What is the BF¢E
wide variety of formats. Ocean and Great Lakes Economy? 5& Related Tools
See the Data SIX SECTORS
s s Coastal County Snapshots

« County Snapshots — easy-to-understand stories about your county. % @ @ @ @ @ ; Bz, » ENOW Explorer

complete with charts and graphs; the ‘Ocean Jobs" and “Wetland Benefits” | jims s e cobowtiond swwd  losmmms | s

snapshots use ENOW data !
« Summaries — the national report and a variety of infographics (visual — - s

- oral g @ @ @
representations of the data) at the national, regional, and state levels
Regions Coastal States Coastal Counties
Interact with the Data
WWW.CSC.N0Aa.GoV/enow @ﬂ%&&mﬁ’uﬂ

« ENOW Explorer — a tool using maps, charts, and graphs to show changes
in the ENOW data from place to place and over time

Data Specifications

« Area of Coverage: Approximately 400 coastal counties, 30 coastal states, 8 regions, and the nation
+ Dates Available: 2005 to 2011

* Format: Comma-separated value (CSV)

« Scale: National, state, and county

Digital Coast Connect Digital Coast Partnership

Office of Ocean and Coastal Resource Management | Coastal Services Center




Ocean Jobs Snapshots

COASTAL COUNTY SNAPSHOTS

Ocean Jobs Snapshot WAWLCSE. 1085, gOV/SEpShOts!

Los Angeles County, California

Ocean Jobs = A Healthy Ecomomy
In 2011, Ocean-related businesses provided 2.6% of the total

jobs in Los Angeles County. This represents a 6% inorease in

Ocean jobs since 2005 Nationwide, Ocean jobs represent 101,159 $13b

double the number of jobs supparted by agriculture. emplopess in wages in goads & services
in 2011

Los Angeles County Ocean jobs account for

Ocean Jobs by Sector Los Angeles County California
Comparing Los Angeles 1 18

1.1% 0.1%
County’s Coean Sectors to 13.3% : 2

the state and nation shows ek
how local concerns may o — 397
may not coindde with state
and national priorities. =
43.7% - 13%
32% 74.5%
02%

70.4% ~
Los Angeles County Percentages
Towrism and Recreticn 3 3) O Living Rmoros [L1%) I Marine Transparation @0 7%} Suppresmsad 13 Mk}
Ship and Boat Bulldng [1.2%) C¥fshore Mineral Extramsion (L3%) Marine Consruaion [L2%)
Job Trends Los Angeles County Percent Changes
When misking coastsl management dedsions, it B Tourism and Rermon Qow) I Marine Tran sportation HL9%)
s important to understand how the six sedors Ship and Boat Bullding (&%} Marine Consmruction (S5}
have changed owver ime. [ Living Remouros (2ms) Suppresond (13.3%)
Oftshors Minal Extracion (254)
% Change in Jobs # of Jobs GainediLost
40 ik
20 ak
——— — <X ""'_'J."""‘*-
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2005 2006 2007 2008 2009 2010 2011 2005 2006 2007 2008 2009 2010 2011

County and National Wages Averane Wage Per Employee (2011}
Higher local wages can be aftradtive io employess but — apq)
a deterrent to new or expanding businesses.,

high percentage of part-time workers, but tal
tourism wages are often among the highest because
of the large ber of people

Managers should consider cost of living rates when

making this comparizon. 100k

—— Bl

Average tourism wages can be smaller due 1o the ok - . =
Living o are

1
Extraction

Transporation

W County [l National

OAA Coastal Services Center
MKING PEOSLE, INFORMATION, 44D TEGHNOLOGY

Understanding Neighbors Makes a Region Stronger

Knowing how neighboring
ommunities depend on Ocean
resources can be important
wihen it comes o developing
regional govemance policies that
bengdit all. See the Coastal
County Snapshots for neartyy
ounties to beter understand
regiond similarities and
differences

Dcmn Jobs s % of Total Jobs (11)

Digging Deeper
This snapshot provides a good starting point, but there are aspeds of the Cioean economy that are not captured in this analysis.
Information to help fill these gaps is listed below

Frequently Asked Questions{hitp-iwww_csc.noaa govisnapshotsfagocean-jobs. pdf)

Key Economic Sectors

Economic stafistics that focus on employment, like those used in this snapshot, miss the contributions of the self-employed.
However, the self-employed are an important part of some sectors, like commerdal fishing. NOAA compiles 2 wide range of data.
on commercial fishing{hupwww.stnmfs. govicommercial-fisheri ) that more fully ilfustrates this sedor's economic
importance.

Values outside the Market

Because many of the natural fesfires that make the coast attractive can be enjoyed at no cost, fheir value is not evident in the
‘market’ data (jobs, wages, eic). However, independent studies have estimated these ‘nonmarket’ values (aesthetics. heslth, safety,
),

= State of the Coastihitp/istatecfthecnast noas goviomastal_economyinonm arket htmily
+ Mational Ocean Economics Program (hitp:ifww.oceaneconom ics.org/nonmarket)

Combining Data to Make Decisions
Combining information on market and nonmarkes values to inform ooastal management can be com plicated. Below are a few
resources that will assist in this task.

+ General overview in laymen's terms{hitp:itwww ecosystemvaluation.org)
+ Developing and using inform ation on nonm arket values(htip:inepis.epa gowiAdobelPDEIP100E RJY. pdf)
» Assessing tradeoffs(hipicsc noaa povidigialcoastinol sfinvest)

Additional Coastal Economic Resources
+ Marine Ecosystem Services Pannership:(hitp:fans.m arineson system services .ong)
+ Introdudiion to Economics for Coastal Managers{hitp:fwww.cscnoas govieconomics’)

Data Source for This Snapshot

Economics: National Ocean Watch [ENOW)( http:iwww. csc.noaa. govienow). This 2011 data set provides ocean- and Great
Lakes-related establishments. employment, and wages com puted using the Buresu of Labor Statistics’ Quarterly Census of
Employment and Wages, and gross dom estic produd (GDP) data derived from state GDP stafistics from the Bureau of Economic
Analysis.




Ocean Jobs Snapshots

Ocean Jobs Snapshat Rl ol e Understanding Neighbors Makes a Region Stronger

Los Angeles County, California

ommunities depend on Ocean
TESOUICES Can be important
wihen it comes o developing

‘ Knowing how neighboring

Ocean Jobs = A Healthy Economy Los Angeles County Ocean jobs account for
In 2011, Ocean-related businesses provided 2.6% of the total

jobs in Los Angeles County. This represents a 6% increase in
Ocean jobs since 2005. Nationwide, Ocean jobs represent 10 1,159 $13b

double the number of jobs supported by agriculture.

employees in wages in goods & services
in 2011
Ocean Jobs by Sector Los Angeles County California Nation
Comparing Los Angeles 1.1% 0.1% 0.7% 2 1%

County's Ocean sectors to 13.3%

the state and nation shows 1.2% 1% /\l 6%
how local concerns may or — 39.70° 20.1° 15.59
may nqt {:{)ind{.ie \In{ith state 2% 5.4%
and national priorities. 4329 1.3% rasop 1.6% 70.4% « 51%
0.2%

Los Angeles County Percentages

Tourism and Recreation (43.2%) Living Resources (1.1%) Marine Transportation (39.7%) Suppressed (13.3%)
| |

Ship and Boat Building (0.2%) Offshore Mineral Extraction (1.3%) Marine Construction (1.2%)

@ iﬂg‘;ﬁ??:k:lﬁﬁ:'iﬁﬁgmglw, :rr:\;:.ug:nmland Wapges, and gross dom estic prod?n_(um’] data derived from state GDP staistics from the Bureau of Economic
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NOAA SLR and Coastal Flooding Impacts Viewer

Sea Level Rise and Coastal Flooding Impacts

= INORTHAMP TN o % Ll K R et 5 1
LRGN Confidence  Marsh + Vo o B £ : ; : “ | @ Imagery [ Wit % Share Map

Zoom to: State or Territory b

W f =

Vulnerability Flood Frequency

Sea Level Rise @

5ftSLR

BERTIE

ing Areas

ﬁ Area Not Mapped
®# Visualization Location

View

W
0 Overview

Use the slider bar above to see how various levels

of sea level rise will impact this area

Levels represent inundation at high tide. Areas that
are hydrologically connected are shown in shades

of blue {darker blue = greater depth).

Low-lying areas, displayed in green, are
hydrologically "unconnected” areas that may flood

They are determined solely by how well the

elevation data captures the are

s hydraulics. A

more detailed analysis of thes required to

determine the susceptibility to flooding.
© Understanding The Map

© Additional Information

NOAA Digital Coast

http://csc.noaa.gov/slr/viewer

Office of Ocean and Coastal Resource Management | Coastal Services Center




NOAA SLR and Coastal Flooding Impacts Viewer

Sea Level Rise and Coastal Flooding Impacts

@ Imagery A Streets % Share Map

Zoom to: State or Territory -

W ( =

Sea Level Rise Confidence 4

Vulnerability Flood Frequency

Marsh Impacts/Migration @
ol - - 3feSR

Advanced Options €7

= Lege

High Intensity Developed
IMedium Intensity Developed 2
. Low Intensity Developed sy
Developed Open 5pace
Upland
. Freshwater Forested Wetland
. Freshwater Shrub Wetland
. Freshwater Emergent Wetland
. Brackish/Transitional Marsh
. Saltwater Marsh

Unconsolidated Shore

. Water

 Overview

© Understanding The Map b

© Additional Information

NOAA Digital Coas

http://csc.noaa.gov/slr/viewer

Office of Ocean and Coastal Resource Management | Coastal Services Center




NOAA SLR and Coastal Flooding Impacts Viewer

@ Sea Level Rise and Coastal Flooding Impacts

7w T .. 53115 =

Sea Level Rise  Confidence Marsh

Vulnerability Flood Frequency

Socioeconomic Vulnerability @

ol - - 3ftSIR

Legend

@ Imagery A Streets % Share Map

Zoom to: State or Territory i

- ¢ -

B unconnected Areas
B8 ~rea Not Mapped
Social Vulnerability

5 Bl u m_lﬁ
By overlaying social and economic data on a map ! i
. %‘ﬂs.ﬂ.

that depicts

a3 level rise, a community can see the

potential impact that sea level ris

vulnerable people and busines

The Social Vulnerability Index, which shows

of high human vulnerability to hazards, i &

on population attributes {e.g., age and poverty)
and the built environment. By looking at the
intersection of potential sea level rise and
vulnerable block groups, one can getan idea of
how vulnersble populations might be affected by

sea level rise.

Drark red indicates block groups having a high
vulnerability, and the lighter reds indicate

decreasing vulnerability.

s FiY
© Understanding The Map [
© Additional Information :

NOAA Digital Coast

http://csc.noaa.gov/slr/viewer

Office of Ocean and Coastal Resource Management | Coastal Services Center




Global SLR Scenarios — National Climate Assessment

Global Sea Level Rise Scenarios for the
United States National Climate Assessment

December 6, 2012
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NY Guidance for Community Reconstruction Zone Plans
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NY Risk Assessment Area Mapping

Layers
Combined Zones

Extreme:

V Zones

NWS Coastal Flood Advisory
Susceptible Natural Shoreline Feature
MHHW + 3ft SLR

High:

High - full area, without extreme erased
1% Flood Zone (V and A)

Susceptible Natural Shoreline Feature
NWS Coastal Flood Advisory + 3ft

Moderate:

Moderate - full area, without ext and high erased
0.2% Flood Zone

1% Flood Zone + 3ft SLR

Category 3 Surge Zone

Base:
Water

Map Service Layers:
Composite

Extreme

High

Moderate

http://nysandyhelp.ny.gov/sites/default/files/documents/Risk_Assessment_Area_Mapping.pdf

Source Data
Advisory Flood Zones
Revised Advisory Flood Zones for NYC
1% Annual Chance Flood Zones + 3ft Sea Level Rise
Nassau County Storm Surge Zones
NYC Storm Surge Zones
Suffolk County Storm Surge Zones
Westchester County Storm Surge Zones
3ft Sea Level Rise

National Weather Service Coastal Flood Advisory

National Weather Service Coastal Flood Advisory + 3ft SLR
Nassau County Flood Zones

Suffolk County Flood Zones

Susceptible Natural Shoreline

Water

Water Feature to Remove Water from Hazards Data

@ Office of Ocean and Coastal Resource Management | Coastal Services Center



New Jersey Flood Mapper

http://www.njfloodmapper.org/

Vulnerability Flooding d
Flood Hazard Areas

B Tide Gauges

FEMA Q3 2050 SFHA
Legend
. Lowest (SFHA + 0.3 )

Intermediate-Low (SFHA + 0.7 ft)

D Intermediate-High (SFHA + 1.3 ft)
[] wihest(srHa+2.0m

Overview

The different red layers in the map represents
areas designated by FEMA as advisory flood
zones subject to storm surge flooding from the 1%
annual chance coastal flood. V zones are subject
to high velocity wave action (a 3-foot breaking
wave), while A zones are not subject to high
velocity wave action, but are siill considered high
risk flooding areas.

The biue layer in the map represents areas that
were flooded by Hurricane Sandy.

Understanding the Map

Additional Information

Office of Ocean and Coastal Resource Management | Coastal Services Center



New Jersey Flood Mapper

http://www.njfloodmapper.org/

Point

Facility Locations

¥ ' +

¢l Y, l'..x_lr 7
Legend 4 P - Haven

oo oot |
Schools (§) Police Stations
H Hospitals £ Fire stations

== Evacuation Routes

Schools
Public Safety
Hospitals

Evacuation Routes

Overview

By overlaying fadility locations on a map that
depicts sea level rise, a community can identify the
potential impact that sea level rise can have on
wulnerable locations.

The location of various communily facilities are
depicted on this map.

Understanding the Map

Additional Information

-




Coastal Flood
Exposure Mapper

Help jump-start your community discussions
about hazard impacts with maps of your area that
show people, places, anddatusalifESouce s
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exposed to coastal flooding
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Get Started

The information in this product is based on the Roadmap for approach to

assessing coastal hazard risks and vulnerabilities.

When completed, site will be available through:
http://www.csc.noaa.gov/digitalcoast/training/roadmap/

Office of Ocean and Coastal Resource Management | Coastal Services Center
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My Maps 'i?j'
Select Flood Each section contains a collection of maps showing different aspects of

Hazards or Community community exposure to flood hazards. Collect maps to share with
Exposures community members to get the conversation started!
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Coastal Flood Exposure Mapper

o Create Maps to share

Flood Hazards

@ Coastal Flood Hazard Composite

» Shallow coastal flooding

* High- and moderate-risk
flooding (designated by the
Federal Emergency
Management Agency}

« Category 3 hurricane storm
surge

» Sealevel rise of 3 feet

The darker the color on the
map, the more flood hazard
zones there are for that area.
Click on the map to see the
number and types of hazards
that may occur in a location.
Additional information about
each category mentioned
above are provided in the
maps that follow.

@ Shallow Coastal Flooding
@ FEMAFlood Zones
@ Storm Surge

Q Sealevel Rise

1 Select 2 Create

ou are at:,, Coastal Flood Hazard Composite

3 Share
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Flood Hazards b

(1 Terrain ® Satellite
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How to Use These Maps ~

Q Layer Selected Opacity

@ View layer descriptions and data sources
>4 Directory of Qur Map Services

My Maps (0 )

You are viewing the
Coastal Flood Hazard
Composite Hazards
Profile
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AND DATA
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Also of Note — USGS Coastal Resources

e Coastal Vulnerability Index

(updated for NCA)
POC: Rob Thieler (rthieler@usgs.gov)

 Coastal Change Hazards Portal
In development

— Extreme storms

— Historical shorelines and rates

POC: Hilary Stockdon
(hstockdon@usgs.gov)

.........
S

. Office of Ocean and Coastal Resource Management | Coastal Services Center




