Rebuilding from Hurricane Sandy:
A Local-Federal Partnership for
Equitable and Resilient Disaster

Recovery
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Federal Coordination Framework

The National Disaster Recovery Framework

— Structure
* Flexible
« Respect needs of each event

— Function
« Support impacted States, Tribes, Territories and localities
« Enable coordination & collaboration

— ODbjective
« Restore, redevelop and revitalize the health, social,

economic, natural and environmental fabric of the
community

* Build resilience
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NDRF Coordination Through Recovery
Support Functions

Community Planning &
Capacity Building

(FEMA)

Economic Housing

(Commerce) S8 FEMA (HUD)
(Joint Field
Office)

/ Infrastructure

Systems
(USACE)

Natural &
Cultural

(Interior) Health and Social Service
(HHS)



Long Island Context

« Economics
= Reliant on New York City
= Limited housing affordability
= Transportation access limits economic growth

* Environment
= Coastal flood threat
= Severely degraded coastal habitats
= Sole source aquifer

« Population

= Shifting age structure
= Environmental Justice Communities



Hurricane Sandy Impact:
Long Island, NY

« Coastal communities
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Hurricane Sandy Impact:
Long Island, NY

100,000 homes severely
damaged, destroyed or
severely flooded
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Hurricane Sandy Impact:
Long Island, NY

* 900,000 households lost power; many for up to 4 weeks
 Downed trees and power lines caused many fires



Hurricane Sandy Impact:
Long Island, NY
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* Debris presented major logistical and justice
challenges



Long Island Vulnerable Communities:
Low-income communities of Color
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Sources: Esri, HERE, DeLorme, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong),
swisstopo, Mapmylindia, @ OpenStreetMap contributors, and the GIS User Community




ong Island: Sandy Surge Line &
Sole Source Aquifer

Sources: Esri, HERE, DeLorme, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong),
swisstopo, Mapmyindia, @ OpenStreetMap contributors, and the GIS User Community




NDRF Implementation

* Community Planning and Capacity Building RSF

— Sandy Sustainable and Equitable Development
Working Group

— Federal, state, and county government
partnership

* Recovery Support — A Tailored Approach
— Needs Assessments
— Connect Resources with Needs



Federal Support for Hurricane
Sandy Recovery

« Sharing Data and Analytical Tools
» Capacity Building — Training
— Health Impact Assessment
— Scenario Planning
— Community Engagement
* Policy Support
— HIA and Monitoring
— Ecosystem Goods and Services Assessment
— Cost Benefits Analysis
— Technical Planning Support



EPA’s EJSCREEN: Identifying
Vulnerable Communities
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PM 2.5 Level in Air » Lead Paint Indicator (% pre-1960)

Ozone Level in Air * Risk Management Plan Facility (Proximity)
Diesel Particulate Matter Level in Air « Superfund Site (Proximity)

Air Toxics Cancer Risk « Treatment Storage Disposal Facility

Air Toxics Neurological Hazard Index (Proximity)

Air Toxics Respiratory Hazard Index * Major Direct Water Dischargers oo,
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Rebuilding Toward More
Resilient Coastal Communities

Lifestyle-supportive Water-centered community
amenities & transportation & recreational space



Thank You!

Anhthu Hoang
Environmental Justice Specialist
US EPA Region 2
Hoang.Anhthu@epa.gov



Cross-sectoral Risk Assessment and
Resilience Building

Ching-pin Tung (Z£EH)
Bioenvironmental Systems Engineering
National Taiwan University
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More Intensive Rainfall
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« Max. Rainfall 183 mm/hour

 Design rainfall for drainage system of major city in Taiwan
Is around 70mm/hour (78.8mm/hour for Taipel
Metropolitan Area)

Can traditional design standards of infrastructures
meet the requirement to mitigate new disaster?
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Rrecord-Breaking High Temperature

aipe1 37.8°

Breaking th
, record of the

§<7a%£1é§)ng past 100 years

Breaking the
/1512014 record of the

Taoyuan 37.9°C, past 82 years
Highest
temperature of
this year

@ Sustainable Development Laboratory "e Bioenvironmental Systems Engineering el | (70 lational Taiwan Universi
‘ ' /"m.A ,.*“P . A...‘.‘-H-




Typhoon Morakot /7 77/ /z(
August 7-8, 2009
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Tsengwen Reservoir
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TaiCCAT-WGI! £ <A
Taiwan integrated research program on Climate

Change Adaptation Technology (TaiCCAT)
- Funded by Ministry of Science and Technology, Taiwan

Working Group I11:
Cross-Sectoral Vulnerability Assessment and

Resilience Capacity Building
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Goal : Services for Different StakeholdeéTs & %

General Public

Social - Platform of
Learning N | Communication

Knowledge 0
Platform

Academic
Society

Governmental
Research Agency
Planning
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TaiICCAT - Framework

°® P O : P rOj e Ct Offi Ce Interdisciplinary Coordination (IC)

Weather

— Integration, Management, and Promotion s« s — fuue

— International Cooperation
 WG1: Environmental Analysis
— Add-on analysis of monitoring data
— Evidence-based adaptation measures
» WG2: Vulnerability Assessment
— Cross-sectoral vulnerability assessment =
— Assessment-based adaptation measures
« WG3: Adaptation Governance
— Risk governance
— Land use planning

o 2,
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Anticipatory adaptation




TalICCAT — Deliverables

« Knowledge Platform

— Six-step framework
— Check list for stakeholder
— Adaptation generator

« Assessment & Supporting Decision Tools

— Add-on Analysis of Monitoring data
— Cross-sectoral Vulnerability Assessment
— Planning models to support decision making

« Demonstration Project

 National Science Reports

— National Science Report on Climate Change Adaptation
— Technology Roadmap

17




Major Tasks of WG2

 Establish directives of adaptive capacity building

« Establish SOP of climate change risk assessment for each
sector

» Develop cross-sectoral system dynamics model to
Identify key cross sectoral problems among key Issues
and adaptations

» Develop cross-sectoral information protocol
 Establish vulnerability and resilience indicator systems
« Sketch cross-sectoral risk map

* Prepare science report on climate change impacts,
vulnerability, resilience, and adaptation

» Establish user-friendly knowledge platform

18
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» Directives of Cross-sectoral Adaptive Capacity Building

« Summary of reviewed cross-sectoral papers and reports to
enrich knowledge warehouse

» SOP of risk assessment for each sector
 Prototype of Cross-sectoral system dynamics model
* Preliminary information protocol

* Vulnerability and resilience indicator system

« Knowledge platform to generate check list and adaptation
action plan




Adaptive Capacity Builder (ACB)

1
Problem
Goals

Assessing
Current

Adaptive
Capacity
Building
Assessing
Future

4
Adaptation
Option

20
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Directives of ACB

1.1denfitying Problems

2.Assessing Current Risk

3.Assessing Future Risk

4.1dentifying/Assessing
Adaptation Options

5.Planning/Implementing
Adaptation Options

6.Monitoring and
Modifying

Provide
required or
optional tasks
of each steps

Procedure

Describe the
procedure to
complete
each task

......

o

Describe the

Data/Tool/Outp

- 3

uts

requirements of
Input data, tools,

and outputs. F
to use output ¢

ow
ata

are also descri

ned.




Tools of ACB

Knowledge Warehouse

1.1denfitying Problems Cross-Sectoral System Dynamics Model

SOP

2.Assessing Current Risk TAIWAP
Other Assessment Tools
SOP

3.Assessing Future Risk TAIWAP

Other Assessment Tools

4.1dentifying/Assessing Adaptation | Knowledge Warehouse

Options Cross-Sectoral System Dynamics Model
5.Planning/Implementing Multi-Criteria Analysis
Adaptation Options Trade-off Analysis

6.Monitoring and Modifying Adaptation Tipping Points




Water Resources Assessment Tool -

TalWAP

« Components
— GCM Scenarios
— Weather Generator
— Hydrological Model
— lrrigation Model

L 28 Y | — Water Resources
“Vulnerability [ gl e System Dynamics
and Resilience | Estimation Model

st a — Multi-criterion
Analysis

24
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Demand

1. Problem/Goal
S

2. Current Risk
_

3. Future Risk

Governme
ntal

Academic
Society

4. Adaptation Options

S
General 5. Adaptation Plan

Public 6. Monitoring

Revising

Knowledge Adaptation Action
Adaptation Action Plan Plen

Bioenvironmental Systems Engineering ‘ Generator
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Cross-sectoral Analysis of ACB

1.1denfitying Problems

Cross-sectoral Analysis

Identify key cross-sector issues and their major
drivers

2.Assessing Current Risk

Evaluate current cross-sectoral risks and consider
synergies among sectors

3.Assessing Future Risk

Evaluate future cross-sectoral risks and consider
synergies among sectors

4.1dentifying/Assessing Adaptation
Options

Identify the relationships between adaptation
measures

5.Planning/Implementing
Adaptation Options

Synergy and Trade-off Analysis, and Multi-
Criteria Analysis, including the criterion of
complexity of cross-sector relationships

6.Monitoring and Modifying

Adaptation Tipping Points



Stakeholder Engagement of ACB /" &, —

Engagement

1.1denfitying Problems Local concerned issues

2.Assessing Current Risk

3.Assessing Future Risk

4.1dentifying/Assessing Adaptation | Local knowledge and preference of adaptation
Options measures

5.Planning/Implementing

Adaptation Options Preference of pathway

6.Monitoring and Modifying Local monitoring program

T



Cross-Sectoral System Dynamics
Model




« Stage | (2012~2014)

— Developing cross-sectoral system dynamics model
to identify the relationships between different
sectors’ factors.

— Supporting adaptation decision making to identify
stakeholders and trade-off and spillover effects
among different sectors’ adaptation strategies.

 Stage Il (2014~2016)

— Enhance cross-sectoral system dynamics model to
quantify cross-sectoral risk and resilience.

32
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Tool: Vensim System Dynamics

modellinc

o |f there Is a simple system dynamics model as below,
the analyses of causes tree and uses tree can be
applied to identify the relationship between factors.
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*() means repeat
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Information Flow
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Vulnerability and Resilience Indicators




Design of Indicator Systems

- Sustainable Development as Core Criterion” . & « 1

* Meet both current and future generations’ needs
without exceeding environmental carrying capacity.

 Loadings (Consumption or Demand) should not
exceed carrying capacity (Service).
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— Function : Loading < Carrying Capacity

B Failure ‘Loading > Car-r-ying Capacity
Time 6 2 3 11 2
Illl 'IIT H BN
HEEE HEE B
HEEE l B
B
B
B

 Time to Failure, TTF : Duration of function=6, 2, 3, 1

 Time to Repair, TTR : Duration of failure =4,3,1,2

« Total Cumulative Deficits of three events =15,7,6, 2
© - » Max. Deficit of a time periodgs =0

nable Development Laboratory | ' Bio onmental Systems Engineering {’%&’ ©‘ National Taiwan University
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Definition of Indicators

Res Indicator 1 Mean Time to Repair, MTTR Average(4, 3,1,2) =25

Res Indicator2 Max. TTR Max(4,3,1,2) =4

Ava_Indicator MTTF/(MTTR+MTTF) 3/(3+2.5) = 0.545

Vul_Indicator 1 Max. total cumulative deficits Max(15, 7, 6, 2) =15

Vul_Indicator 2 Max. deficits for a time step 6
(&,- ' T ’ B - AYew ’ -
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Monitoring
Revising

5
Adaptation
Plan

1
Problem
Goals

2

Current
Risk

Adaptive

Capacity

Building :

Assessing

Future
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4
Adaptation
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Assessing

Adaptation Action

Adaptation Action PlaniieEs
Generator
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Final Remarks

 Resilience building Is the most crucial issue since
climate change may bring more frequent extreme
events.

» The issues related to cross-sector, different spatial
scales, and multi-level governance are very
Important.

« TalCCAT has worked hard to establish an adaptive
capacity builder with six steps and a knowledge
platform to support risk assessment and resilience
building. It not only provides directives but also tools
to complete each tasks.
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