CLIMATE CHANGE
ADAPTATION

Presented by Irene Nielson, Climate Change Coordinator
for the
2014 Pan Pacific International Conference on Climate Change Adaptation
Taipei, Taiwan
29 September-1 October
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. EPA Mitigation Actions Under President
M Obama’s Plan

 Reducing carbon pollution
from power plants

e Building a 215 century
transportation sector

* Cutting energy waste in
homes, businesses, and
factories

* Reducing methane and HFCs

* Leading international efforts
to address global climate
change
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* Federal Agency
Adaptation and
Implementation Plans

* Executive Order
“Preparing the U.S. for
the Impacts of Climate
Change”
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National Climate Assessment
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Observed Change in Very Heavy Precipitation
33%
Change (%) -

<0 0-9 10-19 20-29 30-39 40+
The map shows percent increases in the amount of precipitation falling in very
heavy events (defined as the heaviest 1% of all daily events) from 1958 to 2012 1958'20 12

for each region of the continental United States. Karl 2009.



1.2 trillion gal of sewage & stormwater a year
discharged during combined sewer overflows
—would keep Niagara Falls roaring for 18 days
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‘@ ¢ Examples of the Importance of Climate
M Adaptation for EPA’s Mission
> Water:

v" Increased risk of sewer overflows and wastewater bypasses
v" Integrity of coastal water infrastructure systems could be put at increased risk

v’ Saltwater intrusion in surface water and ground water, placing increased demands
on drinking water treatment

v" Increased pollutant loads to water bodies could increase annual treatment
costs
> Air:

v' Increased tropospheric ozone pollution in certain regions could make it more
difficult to attain standards for ozone in many areas with existing ozone problems

» Clean-up of Contaminated Sites and Waste Management:

v" Increased risk of contaminate release from EPA sites due to increasing heavy
precipitation events, increasing risk of floods, and sea level rise

> EPA Facilities and Operations:
v" Increased risks to EPA facilities in coastal or flood-prone areas
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U.S. Environmental Protection Agency

Climate Change Adaptation Plan

June 2012

EPA Climate Change Adaptation Plan

Part 1: Vision of the Future EPA

Part 2: Identifies known
Vulnerabilities to EPA’s Mission
from Climate Change

Part 3: Mainstreaming Climate
Change Adaptation in EPA:
Agency-wide priorities

Part 4: Measuring and
Evaluating Performance

http://epa.gov/climatechange/pdfs/EPA-climate-change-adaptation-plan-final-for-public-comment-2-7-13.pdf
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mate Change Home

Basic Informarion

Greenhouse Gas
Emissions

Science

Impacts & Adaptation

Southwest
Southeast
Northeast
Northwest
Midwest

Great Plains
International
Human Health
Ecosystems
Foresis

Transportation
Energy

Coasts

Agriculture and Food
Society

Warter Resources

Adaptation Overview
Tools for Public
Officials

Federal and EPA
Programs

What EPA is Doing
What You Can Do
Newsroom
Glossary

Students’ Site

Implementation Plans

You are here: EPA Home » Climate Change » Impacts & Adaptation » Federal and EPA Adaptation Programs

» EPA Adaptation Implementation Plans

EPA Adaptation Implementation Plans

In early November, 2013 EPA released 17 Program and F
comment period. The public is invited to review and prc
public docket at www.regulations.gov (Docket Number
Federal Register Notice is published. If you are providin
identify which of the 17 Plans your comments refer to.~

These draft Implementation Flans were prepared by EPA
publication of the Draft Climate Change Adaptation Plar
ongeoing effort to address adaptation across the federal
Leadership in Environmental, Energy, and Economic Per

Memo from the Acting Associate Administrator for

Program Implementation Plans

Office of Water (PDF, 46pp, 951kb)

Office of Air and Radiation (POF, 19pp, 282kb)

Office of Solid Waste and Emergency Response (PDF
Office of Chemical Safety and Pollution Prevention (
Office of International and Tribal Affairs (PDF, 13pp, :
Office of Research and Development (PDF, 18pp, 383k
Office of Administration and Resource Management

Regional Office Implementation Plans

Region 1 (PDF, 67pp, 1,440kb)
= Addendum (PDF, Zpp, 72kb) to Region 1 Implement:
Region 2 (PDF, 41pp, 848kb)

Region 3 (PDF, 28pp, 474kb)

Region 4 (PDF, 139pp, 2,298kb)

Region 5 (PDF, 54pp, 609kb)

Region 6 (PDF, 39pp, 561kb)

Region 7 (PDF, 52pp, 720kb)

Region 8 (PDF, 32pp, 1,014kb)

Region 9 (PDF, 46pp, 640kD)

Region 10 (PDF, 92pp, 1,1 70kb)

EPA Region 2
Climate Adaptation Plan
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3?2 Examples of Priority Commitments
S:;ltmemeRevolvinq Loan Funds: EPA's National Water Program will recognize and

encourage climate change consideration in the management of Clean Water and
Drinking Water State Revolving Loan Funds.

Brownfield Grants: The EPA Office of Solid Waste and Emergency Response will
require brownfield grant recipients to take potential changing climate conditions into
consideration when evaluating cleanup alternatives.

Climate Ready Water Utilities Program: Work with water suppliers to assess risks
from climate change and explore how to prepare.

EPA Reqion 2: Work with stakeholders to build climate resiliency into Hurricane
Sandy recovery activities.

EPA Region 5: Will integrate consideration of climate impacts and adaptation into
Great Lakes Restoration Initiative-funded projects.

EPA Reqgion 8: Work with regulated federal facilities to ensure they are designed to
manage stormwater to help limit pollution loads in local water bodies.




Central Element of EPA’s Efforts:
Building Adaptive Capacity

EPA will mainstream climate adaptation planning by:

» Building and strengthening the “adaptive capacity” of its staff and its
partners in the states, tribes, and local communities

» Supporting their efforts to integrate climate adaptation into the work they
do by:
v' increasing awareness of ways climate change may affect their ability to
implement effective programs
v' providing necessary data, information and tools

Empower communities through partnerships
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» Shinnecock Indian Nation Climate Adaptation Plan

ACTION RECOMMENDATIONS:
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Tribal Nations Adaptation Plans

SHINNECOCK INDIAN NATION

CLIMATE CHANGE ADAPTATION PLAN

October 2013

Shoreline stabilization with native plants and shrubs
Research on water quality for shellfish cultivation

Increase resilience to flooding and sea level rise

Emergency management plans for extreme weather

Groundwater contamination improvements through community sewers

Carbon footprint reduction through energy audits of tribal buildings and renewable energy
programs

» Food security through community farming and traditional food systems

» Air quality improvements through ordinances on open burning, idling and tree loss



Climate Adaptation

U.S. EPA TOOLS



{ED STy
N %8s
L

Climate Ready Water Utilities
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Climate Resilience Evaluation & Awareness Tool
Risk assessment tool designed to build climate change
knowledge and support adaptation planning in the water sector., '

CRWU Toolbox H

Toolbox is searchable resource containing information to support
the “Climate Ready” process, including government and. utility g
activities, workshops, publications, funding, and tools.

Tabletop Exercise Tool for Water Systems
Customizable materials for designing exercises for utilities to
consider long-term planning measures in order to mitig
potential impacts of climate change.

CLIMATE READY |CRWU Website:

WATER UTILITIES . . .
SEPA http://water.epa.gov/infrastructure/watersecurity/climate/
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Climate Ready Water Utilities
Q
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Climate Resilience
Extreme Evaluation and
Events Awareness Tool
Workshop @ =
Adaptation Toolbox Planner
Strategies wmww-
Guide a Faatured Resource
Adaptive — ) sosien e
Response o s 6
Adaptation Strategies Guide Activitias
Framework for Water Utilities a ﬁ? -
;\“j = Funding
Awareness - .
.\' @ Tools and Modals

Training. Workshops and
Saminars

Policies

Learn :
El;?xp Iori Climate and Research Collaborate Assess Risks
Zr.len : Adaptation and Gather with and Evaluate
ghtiimuce Information Partners Opportunities

Readiness Basics
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Climate Ready Estuaries
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Being Prepared for Climate Change

A Workbook for Developing
Risk-Based Adaptation Plans

EPA

ited States
ntal

Uni
Environmental Protection
Agency

%

O
Santo
Domingo

CRE Website:
http://www?2.epa.gov
/cre/being-prepared-
climate-change-
workbook-developing-
risk-based-adaptation-
plans/




EPA Flood Resilience Checklist

The Whole Watershed
Manage Stormwater|

River Corridors

Conserve Land and Discourage Development

'b"-lt'_-

LS

EPA Website:

http://www.epa.gov
/smartgrowth/sgia_c
ommunities.htm#rec

1/



EPA Green Infrastructure

Green Infrastructure
for Climate Resiliency

Climate change is impacting urban areas in many ways, from
exacerbating the urban heat island effect to elevating flood risk.
Build green infrastructure to help improve community resilience.

COASTAL URBAN
DROUGHT DAMAGE HEAT

EPA Green
Infrastructure
website:
http://water.e —
pa.gov/infrast By the end of the century, 1outof3 soo/o of Americans Climate change will

annual damages from U.S. counties in the lower live in coastal counties, likely lead to more
!"U ctu re/ green flooding in the U.S. are 48 states face higher risks where water and energy frequent and severe
infrastructure projected to increase of water shortages by infrastructure are heat waves during
/C limate res.c by 300/ 1 mid-century.2 increasingly vulnerable to summer months.*

- o higher sea levels.

fm
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EPA Stormwater Calculator

NATIONAL
STORMWATER

CALCULATOR

7o U.S. Environmental Protection Agency =

4 D Subscribe Rl

9,911
= Addto  «f share e More % 2 Po

Stormwater Calculator Website:
http://www?2.epa.gov/water-research/national-stormwater-calculator
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Debris Website:
http://www.epa.
gov/wastes/cons
erve/imr/cdm/de
bris.htm

EPA Debris Management

Debris Stream ROW Segregation
Guidelines: ‘Picking Up the Pieces”

CROSSING THE LINE PROPPING UP
x . o _4as A fr » Do
Following these specific guidlines s ol g o 3‘2&"55.“-:&‘2?3‘
i I o operty wil not bepickedup.  makes it hard
when hauling hurricane-related sk o ool il oo o A

debris and household garbage items on private property.  up the items.

to the curb will make for
a speedier removal
process

STAFF GRAPHIC BY
DAN SWENSON

The Times Picagpue
HELPFUL HINTS
" © Uimit corbside garbage to two 32-
’ < gallon containers or eight trash bags
04 CORRECT WY - B ol b
© Refrigerator and freezer doors
Homeowners are being asked to separate must be secured with duct tape
debris into the following categories: . <
HOUSEHOLD i CONSTRUCTION GETA' HOUSEHOLD i
GARBAGE O Ois HAZARDOUS WASTE | © wure cooos : O euecraonics
» Bagged trash i pBuldngmaterials : »Treebranches : > Ois i > Refrigerators o Televisions
» Discarded food ¢ Drywail i Pleaves i > Battenies i > Washers, aryers : > Computers
» Packaging, papers » Lumber i Plogs » Pesticides i b Freezers » Rackos
» Al garbage should be » Carpet i » Paints i > Air condtioners » Stereos
placed curbside thenight © > Furniture i i > Cleaning supphies | > Stoves i DVD players
before the scheduled » Mattresses : i P Compressedgas : > Water heaters » Telephones
weekly pickup. i Plumbing ; i i Dishwashers

Reprinted with permission from the Times-Picayune (Source: U.S. Army Corps of Engineers Contractors).
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9 Case Study: Mainstreaming Climate

Superstorm Sandy shut down
operations of a coastal
wastewater treatment
facility.

* Site recovery measures:
e 17’ sea wall
e elevate critical infrastructure
* onsite power

+

e upstream green infrastructure
e coastal wetlands damaged by
excess nitrogen
e Denitrification >> Resilience

= Resilient Systems
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From Climate Science to Adaptation Policy:
A Case of Disaster Impact Assessment in Taiwan

Shih-Yun Kuo, Ph.D.

Management and Socio-Economic System Division
Disaster Risk Assessment and Adaptation Strategy under Extreme Climate Project

National Science & Technology Center for Disaster Reduction (NCDR)
Taiwan

2014 The 1st Pan Pacific International Conference on Climate Change Adaptation
2014.9.29




: o )

1. The Threat—Climate Change Risks & Responses

e Current climate scientific research and adaptation policy in Taiwan

( 2. The Problem—Adaptation Bottleneck \

e The implementation gap btw climate science & adaptation policy

{ 3. The Case—Disaster Impact Assessment in TW %

e How to construct future extreme climate events scenarios
e How to apply DIA in disaster adaptation policy

| 4. The Conclusion—Challenges Ahead! }

e The potential of future work



e Current climate scientific research and adaptation policy in Taiwan

1. THE THREAT—CLIMATE CHANGE
RISKS & RESPONSES



The Threat—
Imate Change Risks & Responses

» Temperature * Physical systems
* Precipitation (glaciers, rivers, coast)

- Snow cover/sea ice * Biological systems
(terrestrial, marine ecosys.)

* Human systems
(food, livelihoods, health)

* Sea level
e Extreme Events

Source: AR5 WGI (IPCC, 2013), AR5 WGII (IPCC, 2014)



The Threat—
ange Risks

Imate

esponses

e Taking necessary responses to reduce & manage risks

3

Vulnerability & Exposure

* \ulnerahility & exposure
reduction |C-:

*  Low-regrets strategies &
actions [c-1]

s Addressing multidimensional

inequalities |41, 1) Vulnerahili
CLIMATE nerability SOCIOECONOMIC
PROCESSES
Hatursd
) l.rpli’llilnrilhy Seciseconomic
Risk Pathwiays
o [Rick sssecsment (8] Hazards

Adaptation and

* |terative risk management

Mt gartion
|43 Actians
s R — Anthrapogenic
Risk perception [&3,C-1] Chmate Chome
Governance
—

Anthropogenic
Climate Change

» Mitigation [WGIII ARS]

EMISSIONS
and Land-use Change

Source: AR5 WGII
(IPCC, 2014)

Socioeconomic Pathways

= Diverse values & objectives |43
= Climate-resilient pathways -2
* Transfarmation [C-2]

Adaptation & Interactions
with Mitigation

*Incremental & transformational

adaptation (-2, 4-3, C-2)
*Co-benefits, synemies, &

tradeoffs [a-2 ¢-1, £-2]
«Context-specific adaptation [¢-1)
-Complementary actions |c-1]
*Limits to adaptation [£-2]

Governance

» Decision-making under
uncestainty [4-3

= Learning, monitoring, & fiexbility
[42 &3, C-1)

+ Coordination across scales 4.2, C-1



The Threat—
iImate Change esponses

e Climate-related risks are

reduced substantially 52 mE:

under the low i3 |

emissions scenario :_ L[5

(RCP2.6) =>» Mitigation é" - é

is important B
* Some risk from adverse M

1950 2000 2050 21 0[]\_9

impacts remains =»

Adaptation is still — Obsenved
B RCP8.5 (a high-emission scenario)
| Overlap
n ecessa ry e =—— RCP2.6 (a low-emission mitigation scenario)
Source: AR5 WGII 6

(IPCC, 2014)



The Threat—
ange Risks

Imate esponses

e Climate-related risks in Asia

Climate-related drivers of impacts Level of risk & potential for adaptation
LY . . Potential [c:LajdEgﬁlkadaptaﬂun
: - 'hifw}{ _ b g mreduceris
1 l " @.:@: TR 6O o @ O i
Warming ~ Extreme Extreme Precipitation Snow | Damaging Sea Ocean | Carbon dioxide Rick level writh Riskleu‘eltwith
trend  temperature tra | precipitation | | cover | cyclone | lewel  acidification  fertilization high adaptation  current adaptation
Asia
Kﬁ sk o Adaptation issues & prospects ﬁlrlin::::;c Timeframe R'Skﬂ’;::."iu“al for
# Exposure reduction via structural and non-structural measures, Yy Medium :’%’
Flooding9 damage effective land-uss planning, znd selective relacation & Loé -
. :l Fledwu%\ in the mjwr;rt;::ulrty of lifeline |Er£ismmre an”mmes ol Present -’r//:
to infrastructure, e rmemiioney 2 omass oy 6 (O ot
i i =0 f nd
livelihood, and b ot e vk s st | 2 [ g Z
settlement e e onton 2 0] 4o 777 )
. - = [ Risk levels
Heat-related * Heat health waming systems i Madium hhlﬁ
- # Lirhan planning to reduce heat islands; i sment of the built i
mortality & uan planring o reuce et dncs improvementof e b o N e in the long
» New work practices te avoid heat stress among outdoor workers 1 1 (ﬁfli'l:ﬂlﬂ} _’,{,ﬁ term are
Longterm *° s i i
. ‘ high with
current
Drought_related * Disaster preparedness including eary-waming systems and local 5, m Medum :':qrﬁ .
coping strateges ! adaptation
water and food = Adaptivelintegrated water resource management 1 , PTEE“ -
» Water infrastructure and reseruoir developrment e e
shortage > » Diversification of water sources induding water re-use (20502040} ?{
e * Ware efficient use of water (e lrnpm'ed rcultural practices, - re
Source: ARE malnutrition inigation management, and I'ESI? e ’ (%ﬂ%_éﬁ%} e 7
(IPCC, 2014
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* Taiwan’s efforts to respond to climate change risks.
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* 3 Climate Change Study

Projects (MOST)
(TCCIP, TaiCCAT, CCIiCS)

« TW CC Science Report

Source: AR5 WGI (IPCC, 2013), AR5 WGII (IPCC, 2014)

* National Adaptation
Strategy & Action Plan

» Local Climate Change

| Adaptation Plan Project



The Threat—
ange Risks

Imate esponses

* Taiwan Climate Change Science Report (2011)
— Historical-present trend and future projection

« The annual mean temperature in the flatland
Temperature has increased by 1.4°C (1911-2009) -

« High-T days 1 ; extreme cold events | e ————
2011

e The annual total rain days has decreased
« The number of torrential rain days ( daily
rainfall =2 200 mm) has increased

e The sea level has rose around a rate of
5.7mm yr-1(1993-2003)

Sea Level Rise




The Threat—
ange Risks

Imate esponses

* Climate variables projection by regions/seasons
— (2080-2099/1980-1999)(AR4 A1B Scenario)

Temperature change O Precipitation change (%)
[E 1 Z=Hi F/ ] 10 9 | &KX |&N] 10 90 | &X
=mF | 19 |19 34| 38 | 44 | 29 7 | 33
Nort | =mMamy | 1.7 | 18 34 | 39 | -31 | 24 17 | 36
h = (JJA) 17 | 18 33 40 | -15 | -12 46 | 64
fusony | 1e | 18 33 38 | 33| 25 20 L 24
=oF | 18 |19 33 37 | 49 | 33 ¢ * Wet season
Cerlwt zZ#mMaM) | 16 | 18 33| 38 | -36 | -25 I (summer)
ra = (JJA) 18. | 1.8 32| a0 | 15 | 13 & St
#soNy | e | 18 33 37 | -34 | 23 3
=moF | 1.7 |17 32 | 34 | -47 | 34 s ° Dry season
Sou | &=m™Mamy | 15 | 1.8 30 | 36 | -41 | -26 2 (Winter) is
th =(JJA) 7 |17 32| 4 20 | -19 I3 drier
sony | 15 |17 3.0 | 36 | -28 | 21 36 s
=moF | 18 |18 33 3.7 | 44 | -31 5 17
East zmMaM) | 15 |18 33 38 | 37 | 25 20 | 36
Source: TW CC ¢ *f_UjAj 7 |17 32| 40 | <17 | -15 57 | e4 .
Report (MOST, 2 soNy | 16 |18 32 37 | -30 | 23 33 | 43




The Threat—
ange Risks

Imate esponses

* National CC Adaptation * National CC Adaptation
Policy Framework (2012) Action Plan (2013-2017)

Disasters.

o e 1. Constructing enabling
» conditions for climate change

Infrastructure 1
Consuftation Team ™ MOTC, MOEA, COA, MOI a d a pta t I O n

—

| Water Resources 2. Climate change risk
‘ : assessment and planning

MOEA, EPA

Task Force of Land Use

Executive “ National Council FS:?JE?}?S;E" i wol con
v ] e ey | e 3. Comprehensive adaptation
=l i AN projects for high-risk areas
5 || Encroy suppy andincusty (Demo: north metropolitan)

MOEA, MOTC, EPA
Experts, Scholars,

Representatives of - -
on- mmintal Agricultural Production . o
“ogasors | [3 Bty 4. Sectorial action plans (8
Industries secto rs)
Ly Health

11




 The implementation gap btw climate science & adaptation policy

2. THE PROBLEM—ADAPTATION
BOTTLENECK

12



The Problem—

dptation bottienec

* The foremost climate change risk in Taiwan: Disaster

Why is disaster prioritized Extreme rainfall causes flooding and debris flow and landslide
as the foremost risk? = . T

The increase of extreme
events is evident in recent
10 years. (scientific

evidence)
« typhoon with extreme rainfall
e 24-48 hrs accumulated
rainfall near world record

72570

« Disasters will affect other
sectors (high relevancy)

« The society views disaster
reduction as an important
issue (political correctness)

Duration(min)



The Problem—

dptation bottienec

* Extreme events may magnify intensive disaster risk

Typhoon Fanapi (2010) Typhoon Megi (2010)
P 2010.10.21 Suao station hourly rainfall
18— ~600 mm/6hr 1800 y
130} / N 11300
:ig: ) ] 2000 183 mm/hr S
— 100
E oo 1500
= 70
Z 60 1000 —— 100 mm/hr
e
30} 500
20+
o 00
12345678091011121314151617181920212223 24

14




The Problem—

dptation bottienec

* National CC Adaptation Policy— Disaster Sector

What are the characteristics of these strategies? 3
* Based on genetic scientific information =2 On the initial stage of policy making
process = collecting scientific evidence and conducting assessment
* More with the UNDP’s APF approach (bottom-up) = Mainstreamed into

current disaster management policy = reducing vulnerability and building
capacity (No-regret policy)

* Low relevancy between climate science and resulting adaptation policies

« Assessing climate change disaster risk and identifying high disaster risk areas

« Enhancing the integration of early warning information systems
 Reviewing & evaluating the vulnerabilities and prevention capacities and

. reinforcing disaster prevention and protection plans for major public
Strategles construction infrastructure

« Pay more attention to the impact of climate change on major construction

« Carrying out comprehensive river basin management

» Strengthening capacities for responding to the impact of extreme weather,
opening the risk information of impacted and endangered areas, and carrylng
out disaster reduction education, early warning, and drills




The Problem—

dptation oottienec

* The adaptation bottleneck occurs
— “where decision-makers have reached a

high level of awareness of climate
change in the general sense, and
frequently understand the case for
adaptation, but have difficulty in
identifying and implementing specific
adaptation policies and measures in
the way they would in more familiar
decision areas.”

— A lack of awareness of vulnerability to
current or future climate (mean and
variability, extremes)

Climate science

Adaptation policy

Source: UKCIP (2004)

16




The Problem—

dptation oottienec

* How to overcome the adaptation bottleneck?
— Scientific information is decided by users (risk analysts and

policy makers) @

* Clarify what climate scientific information is relevant to impact
assessment and adaptation policy (required info.)

— Scientific knowledge translation & communication @

* An understanding of generic climate change impacts needs to be
translated into decision-making processes and action

*  Should we issue a permit for this

wetland development project?
*  Should we raise the standard of
river walls?

Temperature
or rainfall by
2099

17

Climate scientists -1 Adaptation policy makers




* How to construct future extreme climate events scenarios

 How to apply DIA in disaster adaptation policy

3. THE CASE—DISASTER IMPACT
ASSESSMENT IN TAIWAN

18



The Case—
Isaster Impact Assessmen

IN 1dlwan

e Basic disaster-related features of Taiwan

— Mountainous island in west pacific
e Small spatial scale (400x145km)
* Complicated weather and climate system

— Major hydro-meteorological hazards: [@) i Soms e pace: 195 - 2006

uuuuuuuuuuu 006

* flooding, landslides, drought | ‘_
« key climate variable: precipitation B
— Meteorology and Hydrology I

* Uneven distribution of precipitation ; s

e Short rivers and rapid flows T W A ’ e

* River-basin features (landslides + flooding)

Disaster managers in Taiwan need to battle with disasters
each year, what does “climate change” make it different? 19



The Case— @
Isaster Impact Assessment in Taiwan

* Traditional disaster  What climate scientific
management info. can be provided?
— Reactive perspective — High resolution projection
— Response data (GCM, StatiSticaI
management downscaling)
— Scenario based on the — The context Of the prOblem
past experiences (extent, temporal, spatial)
« Empirical analogy: — The probability of the
what if typhoon problem (uncertainty
Morakot happens -)decision)
again and in Taipei? .
— Extreme scenario and data
(dynamic downscaling)

20



The Case—
Isaster Impact Assessmen

IN 1dlwan

* Taiwan Climate Change Projection & Information
Platform (TCCIP)

— provide High Resolution (5Km x 5Km) obs. & proj. data
Model Median Futu

Model Median Future Chang§Model Median Future (2080-2099) Change in Precipitation (%)

Jon 2070_2008  Mediar fr 2070 2098 edier l 207) MAM JJA SO N DJ F
or 20702099 JanV - Apr‘/ JUI
- ‘ ol /j N - - s o
Do aling g R ode
) D 0 A
e A
ofe A
S ! 80x400 grio
VR 0 b 0
oL e




The Case—
Isaster Impact Assessmen

IN 1dlwan

e Constructing future extreme climate events scenarios

o— Top 10 typhoon events (comparing total or 24hr rainfalls
between baseline period and end of the century period)

2000.00 _
River A . Eaf,e“fn ot . .
150000 | neet ety Disaster adaptation
Total E .
rainfall [E 1000.00 - pOIICy
g * Information: know
the possible
0.00 -+ o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 magthde Of the
(R
worse case of
1600.00 n —_— .
= 140000  RiverA = Baseline extreme rainfall
£ End of century
![E 1200.00 | — —_— typhoons
24 hr = 1000.00 - . c
& :
Iainfa" & om0 | * Policy: adjust the
Z 600,00 - standard/threshold
& 400.00 - . . . .
2 20000 | * Limitation: single
0.00 model (uncertainty)
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The Case—
Isaster Impact Assessmen

IN 1dlwan

e Constructing future extreme climate events scenarios

e— Pseudo global warming (PGW) historical typhoon event
reenacting experiment

* What if Typhoon Morakot happens in a warming scenario?

. CPGW = Chistory + (Efuture - Epresent)
C : Climatology of 30 day mean; C=7 RH U~V ® » SST

(a) Historical run; Mean of 48 members (c) Difference due to PGW
| ) L L s

(d) Rainfall change rate due to PGW
- - . ]
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« Flatland area: rainfall and rainfall change rate increase (20-40%)
« Mountainous area: rainfall increases




The Case—
Isaster Impact Assessmen

IN 1dlwan

* Applying DIA in disaster adaptation policy
e— River flow simulation of the top 10 heavy-rainfall typhoons

for five river basins Disaster adaptation policy
Tseng-Wen * Information: know the potential
Sk SR | AER | OEAOR River FEBER

561. 24 mm ' 511.19 mm 420. 87 mm 345.12 mm 462.25 mn rISk Of ﬂOOdIng (IncreaSIng

frequency of overflowing)
1979-2003 ( / ‘ / {

* Policy: adjust the designed flow
e Limitation: single model

424. 75 mm 472 <6 mm 458. 69 mm 374:87 mm 425.03 mm . (u nce rta | nty)
/I - . " /‘( > é > . Al LY
Z0RS 22 < TOP1 TOP2 TOP3 TOP4 TOPS TOP6 TOP7 TOP8 TOP9  TOP10

21 - 7719.586 3156.794 3780.8365441.979 3387.933856.473 1311.433 3507.61 2343.363
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The Case—
Isaster Impact Assessmen

IN 1dlwan

* Applying DIA in disaster adaptation policy

o— The disaster impact assessment of comprehensive river
basin under the extreme climate scenario (Tseng-Wen)

Sfmulation
Worst case Sediment disasters| "

Flood
Coastal disasters

,, Impact

Sediment p\ Assessment
% disasters

Social and x
economic data [
{

Storm surge y

Maximum storm surge




The Case—
Isaster Impact Assessmen

IN 1dlwan

* Applying DIA in disaster adaptation policy

o— The disaster impact assessment of comprehensive river
basin under the extreme climate scenario (Tseng-Wen)

— Taiwan Typhoon Loss Assessment System (TLA

Disaster adaptation policy
Agricultural land forestry [l | commerce i oo ey * Information: know the
Buiding land aorcuture || inavsry || Pt | ] [ rtoodgates potential risk and damage of
flooding (flooding area)

* Policy: comprehensive river
apart. | pimary | Secondory " basin management (upstream-
fent | "en” | e ) downstream)

* Policy: land use policy

e Limitation: single model

(uncertainty)




The Case—
Isaster Impact Assessmen

IN 1dlwan

* Applying DIA in disaster adaptation policy

o— Climate-Related disaster Risk Maps (Flooding, slopeland

disaster, coastal disaster, drought (public water usage))
- I\

£ Disaster adaptation policy

: * Information: climate-change
disaster risk information in
terms of impact extents and

»s
T

(THLT

% . . . .
N . e spatial distribution (hot spot)
Baseline (1979-2003) Near Future ‘ End of century o Policy; env. and socio-eco
(2015-2039) (2075-2099) . .
- - vulnerability (population)
P Lot ot * Policy: land use/regional
/ y / £ / 9 .
{ ATT ST T planning policy
{ / 1 / (f e Limitation: single model
'y [ == |4 [ == | ~ (uncertainty), risk is relative
), : ) : ) : concept

Baseline (1979—503) Near Future End of century X 27
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* The potential of future work

4. THE CONCLUSION—CHALLENGES
AHEAD!
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The Conclusion— @
alienges eadq:
* The collaboration between climate science, disaster

risk assessment, and adaptation policy is an ongoing
process.

* With the increasing understanding of climate change
impacts (i.e., quantitative information with climate
science models, disaster impact simulations), we

expect to implement more sophisticated disaster risk
management measures.
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The Conclusion—
allenges Ahea

* The potential of future work

— For climate change impact and adaptation assessment
* Produce more quantitative data (extent, temporal, spatial)
e Continually improve the uncertainty of climate impact assessment
* Science-based vulnerability and capacity assessment
* Adaptation policy assessment
— For adaptation policy makers
» Strategies should trace back to original risk driving forces

* MOST Sustainability Science Core Project—Integrated Risk
Governance Project-Climate Change Disaster Risk (20157)

— For climate scientists, risk analysts, and policy makers
* Translate scientific information accurately (context and uncertainty)
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The Conclusion—

_

Climate Science Community, Disaster Impact
Assessment Community, Adaptation Policy Community
need to connect, communicate, and collaborate.
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for your attention

Contact information:

Dr. Shih-Yun Kuo/ sykuo@ncdr.nat.gov.tw
National Science and Technology Center
for Disaster Reduction (NCDR)




