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Development and Application of a General Water
Supply Model-
The Risk Analysis of Water Shortage for Shihmen

Reservoir in Drought Season

Student : Fu -Jiun Wu Advisor : Dr. Liang-Cheng Chang

Department of Civil Engineering

National Chiao Tung University
Abstract

Owing to the economic growth-and pepulation increase in the Taoyuan area,
both domestic and industrial wateruse have increased rapidly. Increasing water
demand raises the water supply loading of Shihmen reservoir and intensifies
water shortage risk, especially during drought periods. In practice, to overcome
such serious hydrological conditions, irrigated‘water is transferred for public use
in the Taoyuan area. Hence, this‘study proposes developing a universal water
supply model based on linear programming. This study applied the proposed
model to assess the supply risk of water shortage during drought seasons in the
Taoyuan area.

First, the proposed model was designed considering the rule curve operation
and agriculture water transfer in the study area and is more flexible than models
based on network flow programming (NFP) or the mixed integer linear
programming (MILP) because of the requirements of the cyclic flow network
and integer variables for two programming. Second, a Monte Carlo analysis is
integrated with the proposed water supply model to investigate the water
shortage risk during drought seasons. The analysis results can be valuable

quantitative references for decisions concerning the re-allocation of water



supply between agricultural and public use.

The simple example and field case study demonstrate the feasibility and
capability of the proposed model. The risk analysis result indicates that the
operation rule of drought seasons is useful in decreasing the supply risk of public

water, but increases the supply risk of agricultural water.
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b GWLF #0530 ¢ & B e 21208 (Q) #* 2Rk ## k5 (SCS-
Ogrosky and Mockus > 1964 ) z_w & i ;% (Curve Number Method ) > v+ #& =

}‘.

SRt Rl AT R IR N N R

s PO .
‘/nl"i‘i—% i }\‘ 4 7F

(R —0.2W,)? ‘
=— t 3-10 7t
Q (R, +0.8W.) (3-105)
2540
W =—--254 3-11 ;¢
' CN, (3-115%)
R >0.2W, (3-12 ;%)
CN <100 (3-13 %)
;,H—‘ v Rt IS e p 5 R F (Cm) CN 7 S 13“_/,, lé"ﬁ;t ’ 1;._/,, % gﬁﬁ bs

FIF S FEFE AP EFE 2Rl g R R HEZ D R T X

FER T R ERE CCN Bt AT K ARE AR E BAR
B W Gk E oA S EZor 0 CN B £ o fRm R R ECD 0 BI F RS
IRl o AN 2 1SR R (CN) iR g 2 ki A 5 = 80 4 B 5 CN3
(BB R)SCN2 (Tim)~CN1 (g% Fim) 2 ¢ CN2 @p]izpd
s e A (FRKY BEFER ) 2 gL Ls 52 AB-C-D =
RO AR FTENRIZNEZ  CBEAIE D NI TEIR
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4.2CN2

CN1= (3-14 ;%)
10-0.058CN 2

CN3= 23CN2 (3-15 ;%)
10+0.13CN 2

APGERTER T X 2EAALS (A) A 5% ¢ ~HZBRRF > 1AM]
FrAM2 5 7 > AM1 -~ AM2 ¢ %8 % & 7 4o d 3-1 977 > &0 e (CN)
d CN1-~CN2-CN3 ¥ R¥Team T % 23 kA RE - fom T X 43 kA |
* AML1pF > CNd CN1~CN2 p £ £ > i 7 % 23R4 <30 AML &
3 AM2 BF > CN d CN2~CN3 p £ £1F > g T X 2 3k & <3t AM2

> CN 232 CN3» 225 2 ;84T o

oN = on1+ (EN2ZEND) if A < AV (3-16 5)
AM1
oN —cN2+ (ENSZEND) My HETAMISA <AM2 (317 5Y)
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ok 2 Fd B L2 R frg kA 2 BRI H 2 5 R(RY

et 225 (Q) T T (3195Y) AT

It = Rt _Qt (3'19 97\:)
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Aok 2o 3 KA T R FIEF TR R F B 3 Aok 2 kT g
w7d T (32054) AT

U,, =U, +1, —ET, -PC, (3-20 ;%)

B U AReefok 3> ez 28 kAa 38 ET L5848 0 a
PC,E % &BE » ;8¢ »r% o = 5 cm/day -

A& fe g KR BHEL R Bz k2 k8 (PC)» H I 3t
tefr g RE 2 kA e B KE  TERHI W F I REgd £4 %

TENIREGfoE2Z kAL > T (3215%) 3 E
PC, = Max[0,U, + I, — ET,=U] (321 )

B UE b2 kAT d o B ke pd AELF2Z krg
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FEE (ETO PR F B AREHP 2 I L A2 BE - 7d 7
FAPE N

ET, = Min[k,, xk,, x PET,,U, +1,] (3-22 %)

EwdcR (ET) &5 2 5 roBf i @ ic (PET) 1 - B R
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ke =1 if U, >05U"
u . (3-23 )
— t If LJt < 05U *
0.5U"
B GWLF #55¢ @ B4 i Z#4cE d Hamon 25V ig (3-8 ¢
2
PET, = 0.021H, ey (3-24 )
T, +273

HY PET, &% t S w #2842 HEALFtap BERF ()
Highod 32477 »eq B frgkf BT AP T0ER (°C) &fezk i B

(eOt) E"L/E—&—L L;l'lja';; ’ E} ’T;;IJ—g ﬁ:‘:f’_;?\‘/j—f‘i°

e, = 33.8639[(0.00738x T, +0.8072)°

(3-25 )
—0.000019 x [1.8x T 4:4.8| + 0.00136]
(2) %A fod Kk
R Ao g Rk 2ok TR G T A 3 AT
S. =S, +PC, ~G, D, (3-26 )

He S EXAefos kA2 28 kArz 8 PC 24 2bfrs kB
BLIR R kK2 kE G Ad X EEI-ZREZRLIF 2 KE >
DR~ FIIFEE eI kR RE S AR Y BT FAe oz ok
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Giz3 BRI g Rafrs kA G- SMEREFE354Fd 7 (327

;) Ao
Gt = I’><St (3-27 ;7\:)
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(1) g (PR 2 kg7 A K oA A BOK R B G K 6 B2 H

(2). B FTRRIB LB KEZ FFEEHBERT kS B2 2k

\v

(3). i WL L ERCKES BT kS EBHELRE -

P RS FER XD A KA E KRR F KA FRRARE
REE TR 0 5 R T R LA P o T R - [ H e
KRk K E 4-1 ke FHEEAR -
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i5.1 #4 7k = (Maximum water level)

4 o % (n;=5)

i /—- v
LAY s £ % 78 (Top flood control)
3 7 (n; =4)
I_AYi 3t .
= -k & 78 (Top conservation) (n; =3)
2 = ’J" Ve
LAYi 2,t
7&](' ? % ek % (Top buffer) (n, =2)
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2o o
SETREE R 82U N 0 U
Nitt % tPF% % I’inaikﬂ\jﬂ%;l_, 7 AR S RS SN X
foE

LAYy © 5t B0k ASHELEKE
LAYi,(n+1),t TR TR KR £y (n+1)/%] }Ej(r’r’%: n %] TE‘)”LF}"UL}?&\

7}{:’%‘- o
RET A AEE N
S%:—0O,, — LAY, ., S"jt —0;, — LAY, .
Niy + ' — =Ny + ' ' .
’ LAYi,(n+l),t o LAYi,n,t ’ LAYj,(n+l),t - LAYj,n,t (4'3 97&)
Vi, je N¢
(4-355) 7 2 Ne X g™

it AR T Rk T KR B 6

23

Cm\ﬂ-
e
RS



- R E I BoRE R KSR E s ] Bk R RS2 dptRip B 0
PO 2 % UER S I KEZF R0k E o § (435%) 2 EkEiiAdy
TELiple PBE » ™ (4-358) it s (445°)

S"it -0, —LAY, ., St =0, — LAY, ,

Vi, je N (4-4 ;%)
LAYi,(n+1),t — LAY LAYj,(n+1),t — LAY

i,nt

BSKE s o FAIY THEKE | LRE S ERNEF R
PH GRS kA REATORT 2 A A B EN)B AT 1
Ap BB F 2k EFELEE ROk ARIREHL ARRES L

jnt

(w.

T

FHBOREEARLF o B R A Mg KRR F ok
R E IR F KR A B g ok kR ¥ AR

T R R BNk Rz ok R T R S e A R 2 KR
17 3 1T 0T o
422 $HERE
HEKEEAZ BT L AATages LB ad - P9I ams
%%%%$i’%P”‘ﬁiLEW¢n%*L&é%@ﬂwkixﬁﬁ
AR b2 2 8 & 3 - TTEERORE | o FARE - PR ks F A
BEAREENHE LRz AR o RH A 2 P FRP AT Y L
REBTE RAF 2 FRNF KBRS - £ & 4 i%T Rk P RjF e 3
FREP BRI REZ3KE o
Bl 445 REEFHES T RS2 REDFR LB HEREA
At 5enE K70 E )& d ¥ - Ak RA AR 52 FRMA
(mﬁﬁmﬁﬁ:@*Eww&%ﬁ%&ﬁ*@%@o&a)ﬁﬁ%ﬁﬁ@,
A ERRE 2 20K E KA > BB ERE RE o BRP L% -
BOKEFT A+ Z LR L 60H = $ - AKRELTOHE = 4 THEKEZ
KRB0 HE )R 2 % - Bk Bz FA* FkE4c - BRE

-

gl

7 o

3
A

A RE
2.7 5

Kk
‘TIJ’H’ }\

|l

24



BlP s (ERREEARZ W2 Wy 5 24 REE K- 23 £ 2 &K
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