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ABSTRACT

Simulation procedure for hydrology and water resources impact assessment was
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developed. Based on future climate scenarios, the impacts of climate change on water
resources were evaluated. Greenhouse gases have increased due to human activities since
industrial revolution, which affects the earth’s energy balance and further influence
climate. Global mean temperature is expected to increase 1.5~4.5 °C due to doubling
atmospheric CO,. Higher temperature may increase evapotranspiration and thus reduce
streamflow. Therefore, drought may become more serious. Besides, increasing or
decreasing precipitation will also affect water resources directly. The purposes of this
study are to evaluate the vulnerability of water resources due to climate change, and to
propose possible response strategies. Taiwan is divided into four regions, and one major
river is selected for each region. The selected rivers include the Bashi creek, Tachia creek,
Tsengwen Creek, and Hsogunaw creek. Active storage requirements were evaluated, and
the risks of water supply deficit were also assessed. The simulation results indicate annual
streamflow increases 10% in the North and Central regions. Streamflow increases
6%~20% in humid season, and decreases about 10% for arid seasons. The simulation
results of active storage requirements are consist based on GISS and CCCM scenarios.
Agricultural water demand will increase due to higher temperature, which causes to larger
active storage requirements in the Tachia creek and Tsengwen creek. Although annual
streamflows may increase in climate change conditions, increase of streamflow difference

between humid and arid seasons may also bring more difficulties for water management.

Keywords: Climatic change, Water resources, Global warming, Greenhouse effect.
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i

fori=1,---n

{D—Q+&4 ifD-Q +k_ 20
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H& AT RERERAREEERER - EiEE+
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5.1.1 WatBal &% & HEBRHE

KAR K WatBal AR SRT » DL
HEFRELS#TRECHFIRERNAEK  LH
TR M2 Bk B Tk o MR IR T HERS 13
BAERERE  BETASHLEREERSHE
R EEEC T i@ aEERRERT
REAZRE - BERER/DREHRBREE
BEANZERESE - ) F B ZEESHS
Rk 1 BB EC HAE RIS E Z HHR R
FIRE 2 - KBS HEEE - HE—H2% 8
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K1 REBEEEN(WaBa)S

WatBal # X $ &4 &
Smax(mm)| € B [Rb (mm/day)
FI%3 301 0.751 0.5 0.5
X Tk 501 0.75 | 0.3 0.9
B Xk 500 042 ) 0.3 0.1
&4 8K 516 09 | 05 0.6

R 2 SERERENREZERRY

S E AL MM G (HEXREiam b
#&A Ak | #-A | AEY
LK 0.92 0.93 0.92 0.93
E il S 0.86 0.83 0.82 0.85
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3 GWLF &S ERRE

A HATM i HXEH

#A | AFY CN2 RG
E% 33 0.85 0.92 71.5 0.01
X F &k 0.90 0.94 62.8 0.01
% Lk 0.95 0.99 70.5 0.03
FiESk 0.80 0.98 80.0 0.01

FUERMEZ HHRA (RETIR R 2 - WEBES R UE
3~ 6o REHREBFUET - BT KHEHERH
REE 0.82 B 0.86 HIKH SMEBRERKZE
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SR SRS B E F T o
5.1.2 GWLF £ 5

F 5 GWLF i H 2B E W HE 5| AR E
FHERS - FTESHS L HF BGH CN2 fEH
BB RG fE >+ 2B SCS iR {E
RIEARFE R~ 23K o (R e - Rt A
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0.2 Z[H » HEST ORI 75 WatBal 1 1E B2Ex 3
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18
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|:.—Mode]ed —O—Obscrvﬂl |+M0dcled —€—Observed |
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52 MIREZREEEBZHEFMG
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ETHERE  ABREZELGEHEH T
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Yz B Rt ER 8 EEERNR
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RN - BB AEEREZ S0 EREAR
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B B LI 8% H ke it e s e -
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ST A K AT R AG W o BAKHAZ B 5K RAf K
HRETE—HRGEKERINE  EREE
BT BRI R A A K B s i) - Bt
56 R S g nTHE Al o LR B AE oK B A
PRET AT E K FE 15K -

x4 FERBRETREFIRBAEE

FEHREREE (D) FEHREREE (D)
WatBal GWLF

CCCM GFDL GISS UKMO CCCM GFDL GISS UKMO
bk 4 6 11 12 3 9 10 11
X F % 8 2 13 28 8 0 13 25
& Xk 20 10 26 41 22 8 25 56
FAE sk 15 7 -13 37 16 6 -15 42

RS AEERBETILKERSHEE
LKA ETHER () YRPAELEE (D)
WatBal GWLEF

CCCM GFDL GISS UKMO CCCM GFDL GISS UKMO
TS 20 17 18 42 18 19 17 40
X ¥k 20 6 19 59 17 2 19 53
% Xk 24 12 28 50 23 8 25 59
Ak 21 11 -16 50 22 10 -20 56

R 6 TIRIGIE T2 RKEIRS U E
RARBATREE (%) BABAETREER (D)
WatBal GWLF

CCCM | GFDL GISS UKMO | CCCM | GFDL GISS UKMO
Jb % -17 -8 1 28 -12 2 3 -17
X F & -11 -4 2 22 -7 3 3 -18
¥ Ik -6 -3 10 221 4 9 12 10
A bk -11 -8 -4 -20 -10 9 3 -43
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