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ABSTRACT

This study is to construct a model with linear programming for the objective of
maximum profits in agriculture. The model is to give optimal conjunctive use by taking

into account of multiple water resources with different characteristics. The irrigation

system operated by the Taoyuan Irrigation Association (TIA) in the Northern Taiwan is
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one of the best examples for conjunctive use. The system consists of water ponds,
diversion weirs, return flow and a main water resource, which is from the Shihmen
reservoir.  As a study case, the model is constructed according to the characteristics of

the area irrigated by the Kung-Fu Canal in TIA. The area includes 60 water ponds, 109
- rotational divisions, and 27 diversion weirs. In terms of mathematical formulation in the
~ model, water ponds can be treated as small reservoirs for water allocation or storage, and

diversion weirs can supply water through laterals when river flow situation is allowed.

As a result, the optimal model can supply water efficiently and economically to the

rotational divisions for maximum profits. In 1997, for the water supplied from Shihmen
reservoir (i.e., the allocation to the Kung-Fu Canal), the amount can be reduced by
1,021x10*M? for the actual water supply of 4,335x10*M? in the year. The profit for the
year is NT$ 139.80 million, while the actual irrigation plan can only offer profit of about
NT$ 112.83 million. When the electric conductivity of the supply water from weirs is
over 750 pmhos/cm, then the water supplied from Shihmen reservoir is supposed to be
increased and the agricultural profit be decreased. When maximum water supply from
Shihmen reservoir is under 3,314 ha-m, then the water supplied from Shihmen reservoir is

not able to cover the demand and the agricultural profit is decreased.

Keywords: Linear programming, Conjunctive use, Irrigation system, Pond, Return flow.
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B/ EINT 2,697 B ERFEBRETERE
ol (1998 ) HEHEEAC/K & B 2R BUE s - BYF]
¥ 1,760 Bt » TEARHRELF - ATLIEMTE
PR EHES > TNEVTZERRESAKE 7R
IR ENERKE -

BEELSRAZGEHREEE A ERGER
AYNE A BB LEUE 4> B HRAKE : K
HgEA » T ERRERG AR BRIRE KB HEE Z
R, RHREMESREZR (0% 14 gEF
19 4] ) EEE AR Z e (R —HfEf 258
56~8~104) - BhTyERMERR B EIRAR
AR R 2 K B LARE (R B AR o Tt
BHEZRPAR  RPLHEZ9H » B2 H
AR R REATER - ALK EE AL FERE
ZH o A B RYIERKRREER R R
& GEAEEE S KGRI fokBZ R 2.2
CM.S. » SET DA [ 4 oz KK i = B &R 1%
BRHI7E 190 B2 i AR B4 -

EEF A B ER R ER UEREZEKE
EPEL - F 8 ARE 20 AZHESERRK
KHZEY - SR EE—  ZHENRASE
B BAKEEK - HPE 20 HREBRKRZEEK -
HRE 13 E 18 GRS RIIAE - BRER
B DAFIETESE 20 A2 [EIER K o 55 19 A1 E 55 29
AZRYBEAE » ZRINBSEZRE » FAZK
JIEAERBEZHEERE °

BRI KE 2 REIER D REBENA
+HECAENATRETABKEINZEHK
Tt F8 1 SRR RAR O R 5 SR (b » 1996)
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F= 1 NREXEHIERERRERKERDE
g BRASE | KK | BAZAEM | MIAERA | 9BK | BAEAZ | AkEST
o (NT$106 i) | (ha-m) #4 4 (ha-m) (ha-m) (ha-m) (ha-m) (ha-m)
KB AR 112.83 4,335 — 1,193 2,114 7,642
P e 113.31 3,790 — 4,002 7,192
AL 45 e K * 122.20 4,113 774 957 2,083 172 7,325
A HE AL R 139.80 3,314 160 957 2,076 193 6,540
*HHAEREIRIEF S (1998) o
LK BRI R BB LR -
800 — e IRV K I 30
— S WA
—O— K 300
500 + —o— btk
—— ik
———EAYEA | 250
/'.; 400 - ’,;;
= 200 &
w300 L
fé | 150 %
5 200 |
= L 100 *
100 L 50
Lo

12345678 9101112131415161718192021222324252627282930313233343536
a3

B4 MURBRNERCIHKERTERXIEKELILE

s HEHEEIE 294~419umhos/cm (25°C) 1] »
BEERBEKEEE ERRIERAES A
N—FHRREREREQRE (MRRERER
ER192) cMERIEEETFTHHES
189umhos/cm (25°C) » KFHZEW ARz BEE
5 200umhos/cm » fEEHEEER « /\HANEEZK
BT RGBSR - R0 - R
RARE BRI - AT TR E BT S A5
AKBBEREFKELUMFEREEGEFE -

(2) HRARYIFCR G » KEBLE G
AR MR » RE T R HE K E B ALE K
ARk E  FRRBIMAECEZES
500~ 750 ~ 1,000 K 1,250umhos/cm 2 ANE)1E I
T ETHEERARESEERERE I E
B oBEERUOKR 2 HEEHEHSB

750umhos/cm B » AR KE - HESE
& B 500umhos/cm 37+ E 1,250umhos/cm B » X
Ytk &l 3,314 EI775 8 RIGME| 3,605 &7
HAR ; 8 EE B 750umhos/iem =
1,000umhos/em 8 » BHEHN 1umhos/em 1988 11
0476 B T AR Z KUY #HAKE; &
1,000umhos/cm FE 1,250umhos/cm [ > B& 0
Lumhos/cm Z¥338 11 0.688 & 3717 4 Rz Rl
kB TFEEEEE RS - A2k EHR
RETIE N o
E—F o TESEH KR 5T
B E A FEREES I EEAESEIE
BB R ZHHERRE - R3IFTER
g 2 BB ETE 1,000umhos/om » KB BTy
B F 200umhos/cm B » RTEZ B EE &8N

B 9Es

s

—79—




®2 AEBIGEREARRTERNAKNEEE 2 KEBHH

THEM BBl | L&A | BAKkE | BMITERA 5 8 K E R
(uwmhos/cm) (NT$106 5t.) (ha-m) (ha-m) (ha-m) (ha-m) (ha-m)
500 139.80 3,314 160 957 2,076 193
750 139.80 3314 160 957 2,076 193
1,000 137.05 3,433 259 957 2,076 193
1,250 132.58 3,605 431 957 2,076 193
X3 HEIFERRRBIRYSE T BUREDN
K 34 P kﬂﬁ%ﬁkjﬁ"@i%)ﬁ k*JiI“T-é“?%}?ﬁi%& %ﬁiﬁf&%%&@ié&ﬁ
(U 3575 2 R) (#./umhos/cm) (#t./umhos/cm)
TR 500 - 0 0
BRI 750 0 0
(umh0;cm) 1,000 - -5,854 -12,864
1,250 - -19,477 -21,413
e 3,600 0 -
Bk Y kS 3,000 1.1
(ha-m) 2,400 1.1 - -
2,000 1.1 -
x4 AEYIERNERBIKEFHNKEIKEDH
KERERBESXIAKE | ARJEME | KIBEK | EKE | BKE | MTREAN | 9FK | BRHLRE
(ha-m) (NT$10°2) | (ha-m) (ha-m) | (ha-m) (ha-m) (ha-m) (ha-m)
3,600 139.80 3314 160 0 957 2,076 193
3,000 136.49 3,000 172 296 957 2,076 193
2,400 129.89 2,400 172 896 957 2,076 193
2,000 125.49 2,000 172 1297 957 2,076 193

(B D) Lumhos/em Y§E/D (FHNN) 12,864
Tela - RNz EEEEEM (WD)
L mhos/om D (FHIN) 5,854 Tz
EIRTAE 2 B8 R T 1,250umhos/cm BAHI B8
FEtE 200umhosiem B+ RTIE < B I G
(BB ) Tumhossem Y& (FAM) 21413
Tl Az EEEREN (SR
L mhos/eom Y&/ (BRI 19477 T2l
FoRE M EEARS B R LT A
ZIRK GRS - T AR - W E
B R A 161 BB 38 U TR K - 3
Wt & 2 R A RS E B A A A KRR
AETEBT BRI ESEEREARER

BoHEMEAFEERLSREREREEEENORS
MEEEE  BUREENEE -

(3) B THEZEERE  KEHKZERHK
R BRI R TS IR Hil K B
Kz EARS 3,600 - 3,000 ~ 2,400 K& 2,000 ha-
moSETRERE R BEEBERIK 4 AR -
&tk & 3,600 ha-m &% 2,000 ha-m & - 23
43 H 13,980 BT S 12,549 BT ©

BE— S K EE KRS HE A
72 3 7Y {E R [ K B itk 2 IR &It K & 2 BIGHE
B (K EE AR AR » MR AEE R - X
3 EEE KK Z BRIk Kk & 7 3,600 ha-m >
KERKZ KRS (BHY ) 1 ham kg
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Hig 2w EEt » RENAKEH#AKZHBARE
3,600 ha-m [ » FREHIABZ &R ; BAKEHK
Z R &It A B 7E 3,000 ~ 2,400 K 2,000 ha-m » 7K
FE Az Ak EEE N (S ) 1 ha-m #HE I
(B ) 1.1 T2l BE—L 5 Bx
KA KINFAKEER 3,314 ha-m B - B ]
ok B L T S ROl & 2 B R AR - TRENER
Y1 HARZKIMEAE - HED 1.1 Tz
e ERtEHKZFERARBERECGHRAF
BERBEMRKEZBRG—FEER

I EwmREE

A ek e BB\ AR ESEYIEE - X
AR B EHE 1T SV BRI & RN B R
EER R BERREHRFER  UERERZ BE
FERAPRBHHE -

REFL AT A EETRERER - ALK
( ENARESCARACK ) #f(n - 3R AR AR B R
BRI BB 476 B AR BRERE AR
1,021 B2 i AR BEELREHRTL (1998)
TERRLKEY 7199 BT AR ERERKFR
BED - RAEPRA 13,980 it KR ER
Z EERE AR 8N 2,697 BT - HIFKKAEFN A
BRAIZKERL T ERMYE - B R
B KHBR

SHEIIAEER G AP EEEREERER
He s N AREEZ KB K BRI TR ARYIIE
kB URRRE  ERAOKE B R - 0
FREAA I T 58 2k B RIS R 2 ok B 1
RAKEUFEREEEETLE - EHEETH
Z HEH » HAREBCRATERZ Rk 258
AL EE - BEEEEE 2B - RN AR
TREEATIGAN

T A HERAREZ ERER B
IR RS - Mg InEsia -

— TS o MR R W] DLSE B T HERE M A
HAFRERBEBRIRENL  APFEZEARH
HHEZHTT

EHE S EREERES BB
LRI LA MR Rl 2 - R E R - BHEK

BEHER REARBMBEGEREMRZRE
T EREARR  MEFEANAMSEEL S
W N 1ViEh Se e D E AR o R ¥ BN R
ARRIERRIERMR - AR RIS AT TREEE
fill M IERE SR 2R o LAt EARIRAGM S B8
IR AR - R BB BB B g
WLRE B WRE RS FER 2 HAT » 1
(BB H R ERGTE % - B T ERE RE
HIR AR R » Hh S AR - flanE ALz $
BRI ARIER » Bt TARZEE - REKH
B El  DUERREESEAKLEZHES
17 o

BRI R R BRBRIFREEERE 25
BESTSE A KRR » Th— BRI 3R - W E
P R F R FIRE AT » T B8 A T RCASE eSS
ERBIARS MG ? ESEEAZRIE
RERRERE HEMLBRIE M - REHE —&fE
FoRBIERME? BEERKEREERERT ETR
DEHERE—HE  RRZHAEUSEEE
ARE AR A BRI A A £ EAR o BB ZRBHE
AWFEPERE BENR - HERBEC R - A
HAERSRAKE  BREE T LRS- KEE
FE e AT RARFEBRAZER L ATLGHEHR
BEABMARIRC T FERSERE
T M EEAEE - FERAKELRSE - HE
EEREETARBLUERBEERRRZ I
& o

A8 A B 98 BT 52 B 1R 31t 7 VR 18 S A B
GEAEACHIF ZER  EAFTKEZ AR
ftREE G SR - APTAH SR - AT
EEAEREANGEE - DT HkE
ARG & EFERAER  EERZAKE
RIEmEZ ALAMRREE HZ BE -

2% 3K

L. 5E@AKMR - TEREAKMGEEERFK
BERKENREXEFEETEHEITERRER
£ 1996 o

2. 5EEAMBHANE - TAPIKIIERERR
B R EAE G L - 19810
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10.

- BEEAAMERANE  TAFMRYIERE

WERE SRR RS, - 19890

CEEEREREAKNE o TEEEARKERE

KMEETE, 1995

CREHT  EEK - BEE TRERMBYEE

BEAEAZHE, PRBETESE
N HEERETRENNE » 41 - pp289-
298 1995 o

PREERR ~ N - HRRE . TR RS

BETHARTBHMEEIARKAE, b
BEXTREEd . \THLEEBRBETEWNS
& » Z1t » pp.559-565 » 1996 o

CHRE . THEDKIRA R AR o SRR E

K BREESE » 1996

CPEHERE . TORROMEM G B E R KL

HR o ARRBRETRHAMELS
1988 o

ERBERRER - "HERREREOK

£, 219920
BEIREMARETL - "AMAEERRS
EHEAKEHLEA , + AERC-96-RR-11 »
1996
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14.
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16.
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BETREMESL - THERYIE RS K
EREREEREREKEHRE, > 19980
REEHAERR » "HE TEEKLEER
BIRRIR R, 1998«

REHAERF—HEEZEE - "REES
IRBEE Z W98 (— ) —RHEH KT 10 19950
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