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Central Region of Taiwan
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Methodologies and Objective

e Methodologies

Follow the same methodologies presented in the
previous talk.

 Objective

Similar to the previous talk but we are focus on the
central region of Taiwan.




Main Tasks and Research Area
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Risk Maps of Water

Supply Considering
Climate Change

Adaptive Strategies
(Action plans)
planning

Total population of the study area is about 5.8
million. (1/4 of the total population in Taiwan)
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Water Demand Prediction-Domestic Water Use
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Water Demand Prediction- Agricultural Water Use

—

*Use TaiWAP to estimate irrigation water use
*The annual consumption change rate of central Taiwan is between -1~3.35%

A1B scenario
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Water Shortage Considering Climate Change

-

Summary of water shortage for existing system with A1B and most
severe case of GCM model

== cross-border Supply Groundwater Supply
200 == Surface water Supply(under SI=1) Demand o

100 —N

e | % EH IS | e

Demand 45.03 170.76 48.77 36.71 21.10

Surface water Supply 18.50 165.50 4.30 38.33 0.00
(under SI=1)

Groundwater Supply 3.50 10.00 26.00 20.00 19.00

cross-border Supply 10.00 -38.00 8.00 -3.80 3.50

Water shortage cause by
climate change

Total Water shortage 13.03 33.26 10.47 -17.82 -1.4@

6.29 13.00 (.29 8.01 3.54




Risk Maps Considering Climate Change _ Methodology
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Risk map

Vulnerability

Hazard

Vulnerability




Risk Maps Considering Climate Change _Domestic Water Us

 Results for the most severe case of GCM model based on A1B
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Risk Maps Considering Climate Change _Industrial Water Use

Vulnerability




Risk Maps Considering Climate Change _Agricultural Water
Use -
e Results for the most severe case of GCM model based on A1B

- Vulnerability




Adaptive Strategies Planning (1/3)

Water shortage after applying only the strategies proposed by the
Master Plan

Miaoli Taichung Changhua  Yunlin Nantou
Demand 45.03 170.76 48.77 36.71 21.10
R SRR 1850 16550 430 3833 0.0
(under SI=1)
Groundwater Supply 3.50 10.00 4.00 0.00 15.00
cross-border Supply 0.00 -28.00 8.00 -6.00 3.50
Water Supply after applying the Mastel 2938 0.00 21.48 0.00 308
Plan : : : : :

Total Water shortage
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Adaptive Strategies Planning (2/3)
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Multi-criteria assessment —example of Taichung

. . Score

Indicator Adaptive strategy 1 > 3 2 Total

1 X 0 0 1 1

) 2 0 X 0 1 1

Effectiveness 3 1 1 % 1 3

4 0 0 0 X 0

1 X 0 0 0 0

e 2 1 X 0 0 1

Sustainability 3 1 0 % 0 1

4 1 0 0 X 1

1 X 0 0 0 0

Legitimacy 2 L A L L L

3 1 0 X 0 1

4 1 1 1 X 3

1 X 0 1 1 2

Uraery 2 0 X 1 1 2

3 0 0 X 0 0

4 0 0 1 X 1

‘e Seawater Desalinization
v Futian Domestic Wastewater Treatment Plant
Water Saving

Tap Water pipe replacement

v :




Adaptive Strategies Planning (3/3)

 Adaptive strategies proposed-by this study in
addition to the Master Plan

Changhua(Z1{k)

Niaozueitan
Artificial
Lake(Rl&E
NE:)

Yunlin(E#£)

Hushan
Reservoir(G# LLI 7K

)

Water Tap Water pipe
Saving(£ & &N replacement(&
7K) RIKELRKIR)

Taichung(&9)

Tiahuahu Reservoir,
Water Transport
Engineering of
Conjunctive Use

Seawater (RPERLZHSHKE
Desalinization 1)
(BKR1ERR)
Futian Domestic
Wastewater Water Saving
Treatment Plant (EEEK)
(FRHETKEIER)
Tiahuahu
Reservoir
(RTEHA7K EE)
Nantou(Faiz)
Miaoli(E %)
Niaozueitan
Artificial
Lake(Rl&E
AN L)
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Conclusions

e This study has predicted the future water
demands (Domestic and Agricultural) increase

caused

and GDP.
The study have proposed several adaptive

oy the variation (increase) of temperature
D

strategies (action plans) in addition to that
proposed by the Master Plan. The strategies

include

Seawater Desalinization, Water

Saving(Yunlin), Tap Water pipe replacement,

Futian Domestic Wastewater Treatment Plant,

Water Saving(Taichung).




Thank you for
Your Attention




Impact assessment of climate change

—

Impact assessment of water shortage

S « Demand,,,..i,-Surface water Economic
Shortage Supply, e, -Groundwater “ Climate
- S"'Ipl:)lyscenario Change
W - * (Demand,,,.;,-Surface water SUpply...rio
ater ortage -Groundwater Supply, . ario )- Cli t
cause by ME
climate change (Demand, ., ;i,.-Surface water SUpplY,,jine Change

-Groundwater SUpply, ;i)
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Rainfall trend Analysis

. X Sequential
The time of change point are at about 1980s drought
days
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Adaptive Strategy Proposing

[ Master Plan of Water ]

Resources Management

v

Finish ]

[ Proposing adaptive ]

strategy

v

Multi- criteria assessment
of adaptive strategy

v

adaptive strategy
combination Suggest ion
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Impact assessment of climate change-potential groundwater supply

land use

Impervious
area

v

Non-infiltration | non-irrigation
capacity period
—

infiltration from
rainfall

Rainfall infiltration
formula

Soil texture

v
infiltration capacity
Q=A-t cDsoil
Q=A"P 0y A:area[lL?] ; t:itime[T] ; P:average monthly rainfall [L] ;

@, ;: saturated soil permeability [L/T] ;
O,.i-the solil rainfall infiltration coefficient [Dimensionless] -



Impact assessment of climate change

Impact assessment of potential groundwater supply

900 T mmSABEENE A KR
8.00 M I
. 120l
6.00
5.00
&
4.00
g
q{_: 3.00
Zhuoshui River basin
1.00
900 T mm&RGEENS — R HKR
0.00
A1B A2 B1 8.00
CSMK | GFCM MPEH | MRC | CSMK | GFCM MPEH | MRC | CSMK | GFCM MPEH| MRC
35 | 21 MMRITS TGem | 35 |21 MMRITS T Tgem | 3s | a1 |(MIMRITS T Gem 700 &
R (S S| 1.95 | 1.92 | 1.90 | 1.87 | 1.96 | 1.78 | 1.86 | 1.91 | 1.91 | 1.84 | 1.96 | 1.87 | 1.84 | 2.04 | 1.96 6.00
— 5 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88 | 1.88
— KR 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 | 0.59 5.00 -
"
- 4.00
Change rate is between -5.47~8.07% 7
[l . 3.00 -
4
2.00 +
1.00 +
e & 0.00 -
900 T mm&RBEENE I —HKE
CSMK | GFCM MPEH | MRC | CSMK | GFCM MPEH | MRC | CSMK | GFCM MPEH | MRC
800 ———
) 35 | 21 MMRITS TGem | 35 |21 MIMRITS TGem | as | 21 (MIMRI ST Gem
700 40 Ta|Chung R (Y 8.38 | 8.23 | 8.22 | 8.09 | 8.56 | 8.10 | 8.19 | 835 | 8.21 | 8.22 | 8.46 | 820 | 8.16 853 851
— IS 8.24 | 8.24 | 824 | 824 | 8.24 | 8.24 | 824 | 824 | 824 | 824 | 824 824 | 824 | 824 | 8.24
600 — KR 62 | 62 | 62 | 62 | 62 | 62 | 62 | 62 62 | 62 | 62 | 62 | 62 | 62 | 62
5.00 .
& Ch t bet ~1.77~3.91%
B ange rate IS petween . . 0
/ 3.00
£
2.00
1.00
0.00
CSMK | GFCM MPEH| MRC | CSMK | GFCM MPEH | MRC | CSMK | GFCM MPEH | MRC
35 | 21 MMRITS Taem | 35 | 21 MMRIUTS laem | 3s | 21 |MMRITST Gem
RS 410 | 4.02 | 4.00 | 3.94 | 416 | 3.92 | 3.99 | 4.07 | 4.04 | 3.82 | 4.08 | 3.99 | 3.95 | 4.16 | 4.12
— ki 401 | 4.01 |4.01 | 401 | 401 | 401 401 | 401 | 401 | 4.01 | 401 | 4.01 | 401 | 401 | 4.01
— 7R 1.035 1.035 |1.035 | 1.035 | 1.035 | 1.035|1.035 | 1.035 | 1.035 | 1.035 | 1.035 | 1.035 | 1.035 | 1.035 | 1.035

Change rate is between -4.80~3.68% 20
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