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« MainIsland of Taiwan has area of 36,000 km?.

« Temperature has been increased 0.7~1.4 °C in the past 100
years.

« Annual precipitation does not change significantly.

« However, difference between dry (winter and spring) and
wet season (summer) increases significantly.

« Besides, rainfall intensity become stronger and dry day
lasts longer.
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More Frequent and Intensive Extreme Events

Flooding in Taipei

Sept. 17, 2001

Return Period of Rainfall more than
150 years Shihmen Reservoir

Drought in Taipei Area
Spring, 2002
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. High Flow with High Turbidity, but
Low Water Supply
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ChiaXian Weir

(2009818, ten days after typhoon)
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Typhoon Morakot

« The Typhoon Morakot intruded Taiwan during 7t
to 8t in 2009 and brought about 2,700 mm total

rainfall.
— The annual rainfall in Taiwan is about 2,550mm.

http //www boston com/blgplcture/2009/08/typhoon morakot htm - o
ttp://img200.1mageshack.us/img200/96 1/shiaolinattermorakot.|pg : ,/“)
oot Toimg, .
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2009 Typhoon Morakot

ZOOTjTyphoon Nari 2Y04 Typhoon Ari

2010 Drought

2002 ~ 2003 Drought
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« Climate change may cause more frequent and
intensive drought and flood events.

« Uncertainty limits adaptation plans, which requires
better projection skills and more flexible measures.

« Centralized system has less flexibility, though it has
more effectiveness.

 Distributed adaptive capacity building is required
to increase flexibility.

3
@ Sustainable Development Laboratory Bioenvironmental Systems Engineering W )E"%

1%ﬂ



,,  Strategies on

hotspots vulnerability of

hospots
» Strengthen
resilience of system

Water resources * Find where the hotspots are

vulnerability map * Find where the vulnerability
from
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« Evaluate spatial distribution of vulnerability for a water
supply system

 Identify hotspot (the most vulnerable areas and reasons to
cause vulnerability)

* Develop distributed response systems and increase
resilience
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Procedure for Impact Assessment

GCM Projections Imp.a.ct Inoformation for
Decision Making

Downscaling
iyl Water Supply System
Dynamics Model
Future
Climate Scenarios ﬁ
:».-'.-'
Weather Generation ':> Hydrological Model ;%w

A .
& Sustainable Development Laboratory Bioenvironmental Systems Engineering - - )




Downscaled GCMs ensmeble

« Downscaled by the National
Science and Technology Center for

Disaster Reduction (NCDR) in
Taiwan.
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Projections of GCM and ensemble result

(A1B scenario)
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Tool for assessment

Taiwan Water Resources Assessment Program to Climate Change (TaiWAP)

http://groups.google.com.tw/group/taiwap2

Gmail BE X4+ M#E FAEEE BES v tedliu13@gmail.com | #HEAIEFEH -~ |

?ﬁ‘EﬁTaIWAPEriJFﬁ%E“I“‘Eﬂﬁ”xu&#ﬁxi%ﬁiﬁéﬁtt'ﬁ#ﬁ .;
\ N izn%ﬁ’éfTalWAPﬁEﬂéL ufnullttﬁﬁﬁ .

If you ar
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Download TaiWAP
TaiWAP S (385 BAH (53 A RE L T R(PPY

Download(pp!

GWLF & 2h& B85 T 85(MS Word)

Download
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ai\WWAP Download (I
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Components of TaIWAP
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Study area-Kaohsiung

« The second largest city in
Talwan

« Population around 2.9 million
« Total area: 2,946km?
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Flowchart of making water resources
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Water supply system
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-=> Pipe

—> Tributary

T1 : Cishan River

T2 : Meinong River

T3 : Laonong River

T4 : Jhuokou River
Ailiao River

T5:
A Reservoir

R1 : Nan-hua reservoir

D Intercept Weir
I1 : Chiahsien weir

12 : Gaoping weir
(") Water purification plant
W1 : Pinding
W2 : KS series
() Irrigation area

1.Gaonguan-Jun, 2.Banchihu-Jun, 3.Cishan-Jun,

4 Sichanli-Jun,

10.Banfuken-Jun, 11.Joulioa-Jun, 12.Taishan-Jun,

13.Ailiao-Jun,

16.Tsaogong-Jun, 17.Wandan-Jun

i
1
i
:7.Shianzen-Jun, 8.Shiztou-Jun, 9.Gueyshan-Jun,
1
[
1
1
1

5.Banwupo-Jun, 6.Shanjensi-Jun,

14.Ligan-Jun, 15.Conlan-Jun,
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System dynamic modeling water supply
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Deficit Percent Day Index-DPD

« Japan Water Resources Agency(1977), Hsu(1988)
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Degrees of impact and sensitiviity

Index of water deficit

Use Exceedance Probability=50% of DPD as the Impact

« Population density as Sensitivity of domestic water
 Industry value of output as Sensitivity of industry water
« Vulnerability=ImpactxSensitivity

Degree of Impact with DPD., Index
Unacceptable

Severe
>3500

Moderate
3500

Slight

Normal 1500
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Degree of population density
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Intermediate >1




Vulnerability Map without Climate Changg

Yr 2030
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Vulnerability Map for 2030s

Yr 2030
Without Climat

2030s with Climate
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Adaptive capacity building

« Reservoir?
— Huge cost
— High Impact to ecology
— Not flexible
— Not easy to promote
— Need long time to plan and
build
« Distributed response system
— Low cost
— Low impact development
— Flexible
— Easy to plan
— Short time for planning
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Rainfall Harvesting

Sea water desalinization




Distributed response system

Find hotspots Put on the suita

facilities to
the risk
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Distributed response system result
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« Under climate change uncertainty, flexible strategies are
needed.

« Distributed response system can help to reduce the water
shortage in a system by rising up the flexibility of hotspots.

« Cost and energy usage need to be considered
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