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The aftermath of Hurricane Harvey

Arkema chemical plant in Crosby, Texas



Impacts in our area: Windham NY
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Primary Project Objectives

e Utilize state-of-the-art flood models and
adhere to or improve upon the latest FEMA
coastal flood mapping techniques.

* Create an easy to use, free, online mapping
tool that lets users assess the impacts of flood
inundation posed by sea level rise, storm
surge, and rain events on communities
bordering the Hudson River.



The Study Area

Focuses on municipal areas
adjacent to the Hudson
River Shoreline in 10
counties bordering the
River:

Albany, Columbia, Dutchess,
Greene, Orange, Putnam,
Rensselaer, Rockland, Ulster,
and Westchester




Methods: Flood Hazard Assessment

Flood modeling and mapping with Surge + Rainfall + Sea Level Rise
5-year through 1000-year flood zones
Sea level rise scenarios: 0”7, 6”7, 12”7, 18”, 24”, 30", 36”, 48”, 60", 72"
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Storm Categories: Historical Floods
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Sample Animation of Flood Event:
A (Synthetic) Rainy Tropical Cyclone
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Social Vulnerability Index Component
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* The Social Vulnerability Index Sol| e,
Remoteness principal components

identifies at-risk populations o

of U.S. census block groups as |. ... _——
relates to environmental STl s ||
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 The theoretical framework of “
our index includes i -
dimensions of vulnerability
that are most commonly
found in the literature: social
and economic status, health,
education and housing .




Social Vulnerability Index Principal Components
and Demographic Variables Used

*variables sourced from Census 2010 and American Community Survey

I O O I N

Renting Over 75 years Distance to English as second Female
old hospitals language

No vehicle Female headed Mobile homes Less than high Less than 5
households school education  years old

Poverty Social Security Income over Children in Population in
benefits 100,000(inverse) married couple nursing homes

families
Variables
Per capita Median age Asian Hispanic Population per
income(inverse) housing unit

Population density

Employment in
services

Black
Urban




Critical Infrastructure Component

Critical Infrastructure
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This map shows the locations of critical infrastructure for the area around
Piermont Pier and Lamont-Doherty Earth Observatory - Columbia University
(LDEO).

The geographic database
of critical infrastructure
(CI) in our study area
Includes information on

Transportation

Health facilities
Schools

Energy infrastructure
Water treatment plants

Emergency operation
centers

Other critical assets
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Critical Infrastructure Component:
Emergency Services
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Critical Infrastructure Component:
Health Services
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This map shows a 500-year
flood and the locations of
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nursing homes) for the area
around Albany.



Critical Infrastructure Component:

Institutions
Bo & £ & o
St ofy e
Guildeglan d O%} OQ O o
:)(’Guiltg@o . P kil
les e
wson® <R - SO ey ®
o™ ® L
8 00— . . This map shows a 500-year
0% oo flood and the locations of
o Institutions (schools, public
) libraries, and places of
s worship) for the area around

Albany.

No Sea Level Rise,
500-year Storm

@ Public Libraries . High: 30 ft
O Places of Worship

@ Schools

yyyyyyyyyyy

Low: O ft



Critical Infrastructure Component:

Transportation
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Critical Infrastructure Component:
Utilities

This map shows a 500-year
flood and the locations of
utilities (power plants, power
transmission lines, wastewater
treatment plants, dams, water
Power Plants Poer withdrawal, and water wells)
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Natural Resilience Features Component

* Natural areas like forests, wetlands, and floodplains are vital
assets to consider in assessing vulnerability and planning for
resilience. In contrast to impervious developed areas, these
natural features retain, slow, filter, and infiltrate water to the
soil, reducing erosion and flood impacts.

* Variables include Wetlands, Forests,

Floodplain, and impervious surfaces
in acres or as percentages of total
municipal land area.

 Used together with the ecology and infrastructure layers, these
results allow you to analyze spatial patterns and to locate areas
of particular vulnerability as well as natural areas of greatest
importance to slow and store water during a flood.



Impact Assessments Component

Estimate damage to buildings and their
contents

Estimate number of building affected
Estimate the number of critical infrastructure

facilities affected
r!AlU AJ
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Interactive mapping application

* Key functionalities

— Visualize flood scenarios for an array of SLR and
Storm Return Period Options

— Display and make available for download impact
assessment estimates by municipality and flood
scenario based on HAZUS and summaries of Social
Vulnerability and Natural Resilience metrics

— Enable users to print their scenario map

— Enable users to upload and visualize their own
shapefiles

— Provide OGC Interoperable Web Services



Interactive Mapping Application

Choose from
Among 80 Sea Level More than 30
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En yerList»a

Legend
icon fill color indicates:

lide Layer List left P flood
Icon fill color indi Road e
: : " z0n0
Build Your Flood and Inundation <00 8= COl0T Micicates: _—
Scenario Notin 'lnnood 'Noaood v = 2 Ecology
flood zone & zone Info T ge” £ Forest Cover 2010
Choose Area of Interest icon shape indicates layer group, icon border # Neighborhood (0 - 200 acres)
i /County:| Rensselaer v | color corresponds to layer-name color{for Stepping Stone (200 - 1,999 acres)
. ; \ clickable layers within group). For complete Locally Significant (2,000 - 5,999 acres)
i Town: | North Greenbush v layer information please see the Data Regionally Significant (6,000 - 14,999 acres)
Dictionary (pdf; Globally Significant (15,000+ acres)

Select Flood Scenario
i Sea Level:|No Sea Level Rise v Hudson River Features
& Emergency Services

Flood Scenario

Not Flooded

i Return Period; f’l’DDDyear v
) K om

+ + +

. — O Health Services &
Subrmit Filter | Reset Filter | 7 Water and Wastewater = fp 1o
¥ — SPDES Wastewater § Possible Flooding - Disconnected

L —wWells

Impact Summary for North
Greenbush
(fipskey: 3608352100)

f Estuary Shoreline 2004
. .
i . ‘, Municipality

¥ Energy Production

o . < e - e County
Critical Natural [ Social (i Q Transportation Infrastructure + I~ . Full Study Area
Infrastructure Resilience  Vulnerability O Institutions +
Building Loss: 2293000 (5) Social Vulnerability + 'V Water and Wastewater
Contents Loss: 3534000 (§) Additional Information + / A e SPDES Wastewater
Depreciated Building Loss: 1699000 (5) ECHiBEy - // : o
Depreciated Contents Loss: 2618000 (§) @ Forest Cover 2010 / ‘}, “‘f I
SPDES Wastewater: 1 National Wetland Inventory /i % f

Hudson River Estuary Tidal Wetlands 2007

Railroads: 2 (Linear Miles) Important Areas for Natural Communities Vavenum
Power Transmission Lines: 3 (Linear Important Areas for Rare Animals Ll
Miles) Important Areas for Rare Plarts
Administrative S
Base maps %
NY State Imagery e
ArcGIS World Imagery 2 R oy, 4
®  OsM X
Selected Region:
North Greenbush
Wee, - SPDES Wastewater:
’“- .
Road WY 43 « Name: Rensselaer Co Sd 1 WWTE;
Owner: Rensselaer Counly; Discharge
Level: MunicipaVEPA Major
2 R s;\' g 3

M’“"ﬂu,,,‘;’ Map Feedback



Interactive Mapping Application

Descriptive

Available for
download in Excel
format

Statistics of
Potential Impacts
with each scenario

EH Layer List >> !

Build Your Flood and Inundation

Scenario

Choose Area of Interest
ounty: [Albany v
own: | Alb:

Select Flood Scenario

ea Level: | 72 inches v
eturn Period: | 1000 year v

Impact Summary for Albany

(fipskey: 3600101000)

Critical Natural ()  Social
Infrastructure Resilience Vulnerability
Total Damaged Buildings: 379
Buildings with Substantial Damage: 35
Building Loss: 265421000 (5)
Contents Loss: 671329000 ($)
Depreciated Building Loss: 86419000 ($)
Depreciated Contents Loss: 214792000 ($)
SPDES Wastewater: 6
Bridges: 47
Railroads: 34 (Linear Miles)
Railroad Junctions: 1
Boat Launches: 1
Bus Routes: 62 (Linear Miles)
Bus Stations: 1
Power Transmission Lines: 3 (Linear Miles)
Police Stations: 1
Schools: 1
Places of Worship: 10
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Interactive Mapping Application
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Continuing to Improve

Building data for climate change adaptation:
filling data gaps and characterizing storm surge
impacts in the Hudson River Valley and Long
Island

— NYSERDA PON 2941: Climate Change Adaptation
Research and Strategies

— 2 year project




Open and Accessible Building Footprints

e All counties adjacent to the Hudson River from
the southern border of Westchester County to
the Federal Dam at Troy, as well as counties
outside NYC adjacent to Long Island Sound.

* Will be assigned attributes from New York State
Office of Real Property Services

* Site-specific adaptation options will also be
developed and assigned as building-footprint
attributes



