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Study of optimal allocation of water resource in
Mingin County of Shiyang River Basin

LI Xiao-yang, CHENG Zi-yong" , ZHANG Rui, ZHANG Yun-liang, ZHOU Ji-ying
(School of Technology, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: There are four sectors in Mingin County that respectively control and manage the use and allocation of
water resources in agriculture, industry, urban and rural resident’s daily life, and ecology. Using Defei Er combined
with variation coefficient to calculate comprehensive benefit coefficient of these four sectors. The calculated values for
these four sectors were 0.238, 0.280, 0.209, and 0.280, respectively. Applied them into linear programming equa-
tions for optimal allocation scheme, the results showed that optimal allocation scheme for different departments at three
typical levels were (10® m*): dry year: agriculture: 2.222, industry: 0.1616, residents daily life: 0.082, ecology:
1.5677; average year: agriculture: 2.223, industry: 0.1616, residents daily life: 0.082, ecology: 1.8390; wet year:
agriculture: 2.223, industry: 0.1616, residents daily life: 0.082, ecology: 1.8394. The Entropy Change Principle
was utilized 1o evaluate the feasibility of these allocation schemes. The results showed that ecological water accounted for
38.87% ~42.72% of total water, far more than 18.92% of current allocation scheme. The calculated entropy values of
2010 and 2020 years were 3.62 and 3.49, showing a decrease trend, which indicated the scheme was proved feasible.
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Table 1  The quantitative index value of water department
- olk I AE 3
KR . .
Agriculture Industry Life Ecology
Water Index
L 92 93 94
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Net benefit coefficient

LSRR

Water utilization coefficient

HEK A (5T)

The cost of water supply
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Note: The water utilization coefficient and irrigation guota in the table

0.280 0.32 0.420 0.270

0.610 0.45 0.500 0.780

0.308 3.46 3.195 0.306

reference “Shiyang River Basin Management Plan for 2010—2020" by Gansu

Provincial Water Resources Department in 2007.
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Table 2 The comprehensive efficiency coefficient

by using Defei Er calculation

WHEE 34 Ik & &&
Calculating indicators Agriculture  Industry Life Ecology
%%Hﬂ 0.281 0.199 0.157 0.364
Expert scoring
TRABEITE
The coefficient of 0.196 0.362 0.262 0.181
variation method results
GRRBRN
The comprehensive 0.238 0.280 0.209 0.272

efficiency coefficient
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Table 3 Water floor and water cap of water department

L ol Tk A EE
Index Agriculture  Industry Life Ecology
8 3
FA TR0 o) 2.23  0.09  0.05  0.54
Water consumption minimum
Rk ER(10° )

4.15 0.16 0.08 3.39

Water consumption maximum
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Note: (1) The data of agriculture irrigation quota and irrigation area

reference “The Regulation of Mating Planning for Constantly Construction and
Rebuilding Planning for Water-saving in Hongya mountain, Mingin County,
Gansu Province for 2010—2020, which was formulated by Gansu Provincial
Water Resources Department and Wuwei Water Resources Authority in 2008 ;
(2) The upper and lower limits of ecological water in the table reference
“Shiyang River Basin Management Plan for 2010—2020, which was formulat-

ed by Gansu Provincial Water Resources Department in 2007 .
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Table 4 The optimized allocation result of water resources

3k WE/ % £l /108 m* Tr/10° A% md EE/10° m? B¥E10° F T
Typical years Frequency Agriculture Industry Life Ecology Total benefit
WKE Dry years 75 2.222 0.1616 0.082 1.5677 1.1316
SE K Average years 50 2.223 0.1616 0.082 1.8390 1.2071
FIKFE Wet years 25 2.223 0.1616 0.082 1.8394 1.2071
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4 @ W (3] RALH . KET AR IS BB KRR ARR 1] R

AN AEIEREMESREESRL. T
W EEH AESAKGEERERR . ZTESEEGFEN
MERGEZWMEE, L PAEH AR AIBEN LR
RO ;K IR LR 25K 18 KR I TR K B AP BE,
BEERNPFEERAMENL, FEAS, BAERKHA
BEEMAERE, BERABEEREN KRERA
WA m#TH A FH R E T ROGEN  LURE
BR6] 50 REE Lk S AP & 8L LR
EO L ERIEESHEREBAME THELE G
BB AREET AFEARMEKEHERRULERE TR,
HERKEERKERN 38.87% ~42.72% ,ii & T8
TECEH M 18.92%. HESTEBM/NEE, U
HZMAEE T REETT. 25RBERTHK
BB B (AT R0 K 31 855.60 7 o, Tk B
7K2508.470 o, ATERK 127451 i o, BRELHK
#8321.5 70 o), R AR ALEC B AL 447 B 15 B9 K
BRI REAAAESYER ALV RERE
WTE, HENTRRIKE S ESRA, &S
KK IR gk S 3 ke K F R EBE
ERBEEHSTLHKFERE, BIKE N AKER,
BERIVKFEERAESHEA P, Wt A BB GRIE %
WX AR ERKE,

Z % x W

[1] RET.Ru4 AERRAEREWRRAR] EBRHAFER,
2004,23(2):1-4.
[2] HEAFREKHFREFRA FRKRE L REE NN

JKF 6, F1 B 1R . 1988, (5) : 109-1G8.

(4] RET . HKL BT 2FXKEREAFROKAELEEE
WA R[] KR AR LY ,1989,(1):1-6.

[5] BHMB.E W 4A%4.5 ARBISENRATERREN
ST A R R (M) E M - S KR S I, 1999.

(6] FER.¥ER KENTMHTARERALERERHEUNR
[3]. K4tk F K, 2000, (1) 1517,

(7] % B.ERRGER.Z AFFARYBERKESARELE
SEREAWMKRIR].BLARABEREKFMNERATLEY
Br, B B BR T K AL ST A, 2002

[8) % /.EHA.F ERABSHEEAESAHRFRLERE
[M]. 88 . PR ARB B K4 4, 2008 .

(97 EBK# FREMMAEIM] LT PE AR KLY AR ,2002.
f10] EER. B K5 AREEELREUHERRSRAB I HER
F3 KA BT IM] A R KR AR 3, 2007
(11] WHERE,BFF.ALE, S ETHERHERAMKRR KT
BER 5], EKH,2005,36(9) : 1050-1056.

[12] BEE. KEREFEAASERSE(M] AL RlEd R,
2000.

[13] WHE, KEEK, FHF KFEETEM R oT R0 R EL
SEBIM] M 3K R4, 2003.

[14] £ ¥ .FREL.FAH AAKEHSEENBNAREHRS
REBITE[J].KEHEHE R ,2004,15(1) : 123-128.

[15] BHFE KEERER BT ERES KT 5N EE K — %0 E
(1) kMK B AR, 2001,32(8):6-8.

(16] Walmsley JJ. Market forces and management of water for environment
[J]. Water SA,1995,21(1) :43-50.

(7] EZHZ . B EAETREXROKEEAYNSEE(M).
db 3 - E KR K e b REAE , 2003

(18] WECD. Our common future-from one earth to one world{ M]. Lon-
don: Oxfird University Press,1987.

f19] BEE. & B IR, ETHRSHELCMKOXEKE
MAREBRZEELFAHARNERFRIN. KA ¥R, 2002,
(11):107-112.



