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. G Typhoons with extreme rainfall—«

( TOP 20 during 1970~2009 )

m | Max. Total rainfall(90%) | m| Total rainfall amount(90%) m| Ave. rainfall for leading 5
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The number of extreme event
increases after 2000

0w 8 The increase of extreme events is
evident in the recent 10 years.

12

Numbers

1970-1979 1980-1989 1990-1999 2000-2009
Decade




More and More Extreme Events in Taiwan 2

SLGOVAW b

B Typhoon Morakot (2009)
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www.ncdrnat.goviw b

Water in flood-prone areas is

Typhoon Fanapi (2010) - mainly contributed by Short-

N duration heavy rainfall
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' Landslide in Su-Hua Highw

2010.10.21 Suao station hourly rainfall
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University (NTU, Nationa_l Science
NTNU, NCKU....) Council (NSC)

Research Center
for Environmental
Changes (RCEQ),
Academia Sinica

Central Weather
Bureau (CWB)

\ Research & Development /

International Cooperation f ‘Application

KAKUSHIN program, Japan Homeland Security and Disaster Reduction

Land Use Planning

High-resolution (20km) Climate Simulation
(Climate Projection for IPCC AR4 )
Present : 1979-2003
Near Future : 2015-2039
End-of-century : 2075-2099

Water Resources Management
Agriculture
Environment & Ecosystem
Public Health

|PCC data analxsis
3-yr Project Period : 2010~2012 -
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@ ! The Role of TCCIP in Taiwan

The Council for Economic
Planning and Development

National Science Council

Adaptation Technology

National Adaptation

Policy Framework Project

Q\ Technology
Integration

*Suggestion for
Policy maker

*Projection data N
generation for
Water Resource Agency Climate Change

Water-Related Disaster *Modules
Impacts and Adaptation developing




Overview of TCCIP

IPCC, Kakushin Program
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Governmental Agencies, Researchers,

and General users
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} 1. Asian monsoon system and

hydrological cycle
2. East Asian summer monsoon
. NW Pacific typhoon
4. Winter monsoon )

Shaw LIU
Team 1 [Huang—Hsiung HSU

East-Asia Climate

Diag NOSIS . Seasonal precipitation analysis
. Temperature and extreme

temperature
: . _ . Typhoon, Meiyu
Taiwan Climate Analysis . Winds, sea level P

QA, QC of precipitation data from
19xx-20xX

Station Data Conduction . Build up precipitation measurement
data base(Regrid)

VAN

) . Monsoon system
Model evaluation (l PCC, . Precipitation & Temperature simulation
M R |) . Statistics of NW Pacific typhoons
Statistics of Meiyu precipitation
extreme precipitation events




’ .
. Station data homogenization Typhoon analysis .

; < 5 : " 1970—2007 Frequency(%) of Start location in 300km
Build up an historical observation data basel . wewlw ™™ = F T T & T T T T T T

[ PV I
« Traditional station for CWB(26) Data Homogenization
* Auto-Rain gauge for CWB(401)
e(thers( WRA, Taiwan irrigation association, Tai-

l)
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Latitude ..
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1. Station data from CWB and WRA
IS included in.
2. More than 1000 stations (cover the

1. 300Km away from Taiwan is
defined as the attack-prone area

: for Typhoon
whole island) : : :
: 2. Anincreasing trend is found for
3. Record for 100 years will be
TC number

homogenized and digitalized
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Team 2 [Cheng—Ta CHEN }

Statistical Downscaling

Dynamic Downscaling

Station Data Regriding

Uncertainty Analysis

Build up statistical downscaling
methodology(25Km x2 5Km)
Development statistical downscaling
methodology for grid points and

stations(1Km x 1Km) )

Select model domain and apply
local land-use data

Test physical parameterization
Dynamic downscaling based on MRI

high resolution GCM data )

\

Station data analysis
Method develop
Gridded data evaluation
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Probability analysis
Projection data analysis

VAN




Sie (o= MBle) a1 lhle@ | Change rate of projected monthly rainfall
climatology (2020~2039) A1B
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2. Decreasing rainfall is found in mid-
China and Japan

\_3. change of rainfall is evident in Winter
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1. Decreasing in DJF and MAM
2. Increasing in JJA and SON
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Dynamic Downscaling Sl 7 i ?
| .MRI/JMA : Ax=20km , x3§,gr|ds

RF do v i AX=5km 380x400%35 grids

AX= f 450 & 0 x35 grids

MRI High-res. Analysis

1. Land Use setting in WRF Model

2. Dynamic downscaling based on
WRF

3. MRI -~ WRF Data comparison

“K'

MRI 1985 Ax=20km WRF 1985 Ax=5km Climatology (1996~2005) \

November +— A -FHrEK fb’%m& KEF
f; ﬂ ! Collaborate with KAKUSHIN
u Project/JAPAN
High resolution model
. outputs (MRI/JMA 20Km X
MRI 1985 Ax=20km WRF 1985 Ax=5km Climatology (1996~2005)
March ZAFHBA - BEEKEF 20Km)
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1. Historical statistics of extreme )
Team 3 Pao-Shan YU rainfall events and flood disasters
Jong-Dao Ben JOU 2. High resolution Model Verification
and Projection on extreme weather
variability. )

Extreme Rainfall Variability
and Flood Impact A

1. Historical statistics of drought events

S | Rainfall 2. Model Verification and Projection on
easona alnia seasonal variability.

Variability and Drought Y,
Impact N

1. Hydrological Model Experiment for
: : Flood Simulation
Flood Impact Simulation . Uncertainty Analysis
J
~

Hydrological Model and Water Resource

Drought Impact and Water A e
Resource Management . Uncertainty Analysis




Projected rainfall based on MME during Dry and Wet

seasons (A1B)
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Wet season
Rainfall
Increasing

Dry season
Rainfall
decreasing
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Flood Disaster Assessment Request

“ N
MRI /JMA 20Km | = E'V‘\’/‘g:g’ — | Extreme Water
5km/CreSS 1Km) Level Simulation
\ Data of 10~20 extreme events per 25 years /
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Typhoon tracking
from MRI model

Flood Impact Assessment in
various river basins
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Main Content: 1. Create a user-friendly

1. History of Taiwan climate platform

2. Future Projection of Taiwan 2. Design aflexible interface to
rainfall and Temp. display model projections

3. Hydrological variability under 3. Share Climate Change
Climate Change products
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Produce projections of climate change in Taiwan
through scientific methods

Build interdisciplinary cooperation and information
Integration for climate change research

Extend international connection and collaboration on
climate change research for enhancing regional capacity

Apply results of TCCIP to policy making at
governmental level

Issue routine reports of climate change research and
achievement of Taiwan
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