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Investigation on the impact of agricultural water use to the benefit and
risk of regional water supply under climate change
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Conventionally, the agriculture uses most of the total water supply in Taiwan. The
social development and be a member of WTO are forcing the agriculture sector to reduce
their water use and transfer the saved water to other water use sectors such as industry and
domestic. Beside, recently investigation have indicated that the global climate change have
impacted the regional hydrelogy and water resources. Transferring agriculture water use to
other sectors is one of the potentially feasible
strategies to reduce the impact of global climate change on regional water supply.
However, because of the complicated interaction among the water use sectors and water
sources, the impact and benefit of transferring the agriculture water to other sectors are also
very complex. Therefore, a more efficient method is necessary for accessing the uncertainty
and risk of increasing water supply and financial benefits of other sectors by transferring
agriculture water °

This research is to access the benefit and risk of transferring the agriculture water to

other water use sectors considering the impact of global climate change, and a regional
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water allocation model based on system dynamic theory is developed to facilitate the
analysis.
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BERA—OBERAKZAS  REFR  SORABLBHE  AKALE
MBEA AR REAABAASAREAES SN TRBE RS2 — A5 E 8
MEARBHARBRARG AL L EARSSHERTERAXZIBET  BAA
G N BREHSBEERARGHA RS HNERKRERAAANAELZ RS BAR -

AHEAREHE B FHERLTARERERIBREBR  RAAKZ
BREABARL £ TAKTAMEMALE  ABE - FRITARRETR
BRAKGREN M2 B MAEEMARENEREEARR-LARABALENR
EBATRAEA KB A EUEE -

=~ XEREAR

B 75 B K25 B 89 GWLFA 2 (Generalized Watershed Loading Function » GWLF)
FPHEXEREMVBAGEEREAEIYERN FAKTEHGERMA BES
BARZARERETHBE  ETREEKE LAA -~ LEBHHUR KR AME E 1o 2R
B THRRE LA ARAGEEBHTIREAERGEE > BEALERAHRH
HARERKX GWLF frEx 48Ry BARELEER ) ERRBABRBT
RSB HORE2HERAAMARTT - BRSMEHMER T

Evans et al. (2002)# % M1 AAGWLFAK H K324 X #475 % > A AGISH & & #
WA AEERET NG TR ERBEL O HENE  BANREELETR XK
B2 o it HEREGWLFER Loy BB R TR o # A7 E (2008)F] A GWLF# X,
BARBRARENZERAARATHARRARERAREHBBARZIAEE
b BE—FMAALHFTXEEHEREY - B4 FQ002):EF 6 BIE +Hik
EETNARE > AAAEABRARERAEEBRRNE S > HEAGWLFE A5
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BRI TZRE AR TRAZEBY T AEIHL EREABEZAB RS-

2GRN EANE - BEROVERLAANAR ML ABBRAERRY 5
BENMRAT & RTEBRZARMBAN RBITAASHATHZ R -
NI EERRA BB ENKERBBRZA R T !

Simonovic et al. (1997) and Simonovic and Fahmy (1999) #|f 4 4.8 h S AR
AT RUEERVEERAABLRE » BUOPRABEBHN KT RBEEHLEYN
o BRBT KB ABHWKERREIRIEE EE 6 - Stave et al. (2003) #1 A % 4
BARFEAKEROBBE AN AT REY > BB MEKRETREFEFTH
FEEMARME - -REFQINE S A4 N LHEH BIXKTKERLALEHANHER -
VASHAE FUIROKR B IRAI A 2 K -

= BEFE
AFEHHRREEAGREABAZIEYL BT ARE FRERZ AT NES
AHRZAKTRARBAREE  UAF - FEFTRABREBTESAKRGR I Z B4
AT % 5 513 -
3.1 dRERBEKX [N
A3 E+# A GWLF (Generalized Watershed Loading Functions) ¥ Z 3% & o# 4%
ﬁﬁ%ﬁ%ﬁ511%v@ﬂfﬁﬂ%Hwhﬁﬂmm&mmﬂ%7$ﬁ%  H 3
A A RAE LB 4 ¥ A AKX (Universal Soil Loss Equation 5 f§#% USLE) #i SCS
# 48 % (SCS Curve Number) > S # & KB LERE LA A FZEEERE > £+
ZARFEBEALERTEIALITERG TR EHRH (BAF 2004 T4
2 2006) - BATF #4544 GWLF 2 K874 X 2 3834 84T -
X EEKEHRFERX S Ak REFRBRER I ERRZAER
W ERGAKPER X Wtk E 4.1-1 -
(—) ¥k

—RRKEZAFTHNFRBEK  EBK (R) 2@k —HHHKEHGAS
(L) ZRFEKE ¥ KB —Hy R A RER(Q) EKEFMIIAE (SF)
RiF > EBHMAER (Q) ARMTAHEAHAELL (G)-
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£ GWLF X PR FEREH (Q) # A ELBKEZHEHAH (SCS » Ogrosky and
Mockus > 1964 ) = d 4 {4 7% (Curve Number Method ) » sbfE F ikt B b R E M T
AEHRBENAAFTXRALEAD LT - HEAERFEFIALT

Q _ (Rr *0'2‘4,:)2
" (R, +0.8W)

w=2%0 o4 Rz02W > CN<100
7 CN,

2P R AEGEBMERE (cn); CN A& MG SRAGHRES LAA - £
BERI KB - REAMLBARSUFRE AEATHBRA LR IEKGAHRAZ
BRIF o ABEAZEHRMGH (CN) KEM LB S AZHE > 2548 CN3 (BHEY
)~ CN2 (3443 ) ~ CNI (B BE) > £+ CN2 ERAMKB LE A LA A
AR (ABRKLREL) LBBEHSBHA-B-C D W » A HH 5T REN
CREXH HMLRLEE D BHATERABREREXIFEKRRE ~$L - CNIL &2
CN3 2 {5 8] Z 4R 4% Chowetal. (1988) s+t B H X4 F o

CN1= 4.2CN?2
10-0.058CN2

23CN?2

CN3=
10+0.13CN2

AEABBETERLEAS (A) 24 ¥ KEMEER > % AMI F= AM2
BR o AMI - AM2 €K EH AR > 85143 (CN) 2HEHF AT -

CN=CN1+W(A,) if A <AM1

_ e (CN3-CN2) f AM1<A <AM?2
CN=CN2+ AM2—AM1(A' AM1) if A<
CN =CN3 if AM2<A,

BhkEaABdbEkEREREKRRE  ABE (L) H#EFXABK (R) foiibk

Bk (Qt) °
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(=) RaFn3KE
REaF B 2 AR Td FREAT -

U, =U, +I,-ET -PC,

HP URKEFESHAZBZ IR ASSE ETAABHE ®PCARR
2 AFPAASHERSE cm/day -

KA S KR BRERR F2KRE2ZKE (PC) > ThTFXHH:

PC, = Max[0,U,+1,-ET,-U"]

A UREALBADPEZE FOMAKERFALLBMZIASZE Bl
cm/day °

ABERE(ETOREAF EHUBLAEABEHRE(PET) R L —EE 248 (Ky)
Fo—BLEBEKHSBRF (Ko) HE L 2BRAREREZTHAZ A, » BRREA
BREARBPBRA»ZBRIE  BEEZABERE TR AP B 548 (K
-3

REN LA A F K -

ET, = Min[k, xk,, X PET,,U, +1]

£ EX T2 23EARHSEF (Ko) R14% A Boonyatharokol and Walker (1979) z 7
RETHE > THFRAET

k, =1 if U, 205U"

st

— U’

- if U,<05U"
0.5U"

4 GWLF # X ¥ B4 fe A 58 & & Hamon A X #4731 & -

2
pir < Q021H e,
T, +273

% PET RS  RESRARKE  HALS t Rey B BEM (55) co Al
FARE T RAFHBE (°C) M ARE (o) RERZEH  dTFHFER
AR
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e, =33.8639[(0.00738 X T, +0.8072)° — 0.000019 x|1.8 x T, + 4.8 + 0.00136]
(Z)% Bt F0 2 KR

R A SRR ZAKPEMATE THFTRXLT -

S:+l =Sr+PCr_Gx —D:

Ed S REBMEGKEZLIEKRSSE PC XABREFPERREBRERR
KR ZKE G REZERMBNAEKEBREMINZAE @ DIRABERE
faFe o KB 2ZAKE EARARTFTEANSZRE#ANEGKEZKE (D) B/ #BH
BRHAL > X FAAGEMA cm/day -

Gz EHEREREIEKE B —RIMEAE  HEFTATHTALT !

G, =rxS,
HPrBBAKRGE —ZNMMN001 202 2R

#a@(R)

A K(ET) L

ek A1)

. Ql)
s 1] B (SFY) [—-—-

T HER(GY) [:K_L/

BB A0 B (S) ﬂ

< o R A TR
o fu A kB (DS)

Fpafe g AREU)

B 4.1-1 GWLF 8 X K- F 44~ & E
BB RERAEFAINEEBITABERRERESHAZH TR Z AR 2004
32448 0%

48 N R ERAHE SIS (Cybernetics) ~ % #t3 (System Theory) ~ B #3Z i

( Information Theory) ~ # k3 (Decision Theory) ~ & fé#i#t (Computer Simulation)
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FERAH-BATEN T L - ML Ef ML -
321 24® HREy

298N EA A L 58 1B (stock-flow) Bl RRA KB R ARLBYER B
E-FRARHMGIHMGARZ A EHEN  —AXEN A4 N ABA G wE
B ER: FF (Stock) ~ # & (Flow) ~ #7 4 (Connector ) AR # B %
(Converter ) °
I 78 (Stock & Level) A FTH —A4SHAL —BHILFUOKRE  TRAL LS

FEDHERZEM  wRKBETHAEFREN—FEZHE -

I. #ME (Flows % Rate) 2T EMHEEHP L2 BE  KEZ—BBM2ITH
HBES TR UANH R UL R EMBRAE > R KEZARERKKE
BPEA—REZMA

II. ## (Connector & Arrow) £ A REAFEA T RER G BERM A -

IV. #8)% 2 (Converter & Auxiliary) RHUH A ENFELHIEMAZHAERSA -
B EFEAT 2430 kB FZRAKARNFEREFENEH S HZ
B o

B 321 A KT RAR LKA BAGEHEAL > SAEDRKTRARL % X
REKTEHRYGREBIERE » KT &Y A8 BRI R4t - 31 KB LA IR
KBEEATZ BUATRARALKT H S EH DA S EGHRER B 322 5 —#H
KERBEFEE HERBALE (B 32-1) RASFEHHRMGELUARER
B (B 323m7) BRBEEAILHES BTS2 8 P28 T35
EERENEE  ARACHEOHRBALMHEIL I SEHRAEDHR I LS
BABEARLDRBEBEAY - 0B 324 A6 SHERASARE KEES
FCFAGRERN  FRBAHRFRE > CLHATHRATH A LAEMBE R
R0F . AHEHAESTINAKE > EREAE - REHAERAAEE K ESL
REEMABLEERAHELRS - BF S LS AR RARBEE  RAOALH S
FHOAAM-HFE - RE - HHERBRTRKELALH AR - REARASBHMZ
BEEBEX > PTRRAKBRAR LA LG N EVZEE -
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Oxd x
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B 323 #BAKXTFREETERDEER

B ARRE
TRt
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N
EkRURENE T SRIEHITLANY Rk fit
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TR E 7KL

B 3.2-4 #RAKXETRETEZ%4EHNAR

B ERAFRYHM2 SAMASSEBRBRE M - AT THT

BARE > REEBBATEFLTA

OB,, = min(z I, +S.,.R.,)

icL

OB, RILE R EHFHBKZITNAKRE L ZAEFHEFHREKONRT
S RtEHEFFRkSE KT $HOF—ELEFERRGBAR FELA
FHRRBEKE  LABEAARANEFHR K OATKBRES R ATEFHBK
LRI THAEGE LBETAERYKREUARTHEAKEEEZ R TaT

Rk,r = ZDRi.t + Bk,t

icM

DR R FHBEAKBE B ATREAHB KAt FUNELEREKE M X
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1A THEIANKBERAKZEREDIOERGBES £ EAME B AIKRBE
BRRE2E6 A" 6RE KT RHAFHAATE FHZEH 100 FH 2 EH% 0135
CMS 2R A AKERARGELE -

FREAKETHTERAIEARSE

ODy, = min Z(I,-y,)+ St. —OB,,, Z(Dj,,)Cmaxk,Pmaxk]

icL = .

ODy RIGHEFHIB Kk £ t 52 2 FRMAKE Dy, 245 t 5% » K BHRKk2Z B

BERE NABENKBRAZERGBES > Cmax, A7 K BRAZ$ A5 R

Be1 0 Pmax M K BRAKZFKGRIEENGFRFTRBETE T KBAEE
KEB » RRIE IR E T8 F s o

ONk,t = Zlk,l + Sk.x _ODk,t - OBB,x - S maxk,r ’ Uc Zlk‘! + Sk,x _ODk,t _OBk,: > S maxk,r

KcL KcL
=0 , if ZI,” +S§,,-0D,, —OB, , < S max,,
KcL

ERHEKGE  MREHAET TR

0Nk,1 = Z(Ik,t)_ OBK,: - ZODk,:

KcL

£F ON RIELEHHI K £ t A M AZHAET > Smax, AHEEHHB k£ t
BR G BRABE SR

ERGBKATHAGDOBBN BT ETHRAE > TUTFAREF

Sk,t+l = Sk,t +Z Ii,t - Z Oj,t

icl jcw

Skt RIEEHFHEK A t+] R HHMH O, RLEEHEDB KA tFHYEAE
ROBTMNAKRKE - FRRKE - AEBHNARE WRAEREFNSBKkAMAEGBEAEESL
LBk AIEEKGE > B Sy Fo Sk B0 o

b

W~ 0¥
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BMALHEHERER 744 GWLF A T MMk E8 tHRAMEER
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41-1 24147 BRETIAMXETLERBLFIREEKEZ R ERHE -

#4.1-1 GWLF# X 5 #4-2 §. B
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