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ARKERRE, FEBKE FAKAAREEXRSES BLE0EFT RS 5 RE B8R MR8

FEHERNAGENREKEEREETRERL,
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Table 1 Model elements and the size of the system for the catchments of The Shiyang River located in Wuwei

ERER By B EXEH By %H
Element name Unit Number Element name Unit Number
RGBT System calculation unit 4 7 7KK Water consumption region 4 14
RSEE M System control node 4 52 B K ot o = 2
47 B4 K Government division region 4 4 KX #FU4E Hydrological series year £ 50
7K BT 8 Number of water resources 4 15 2% 7K F-4F Planning horizon year A s
K FE Reservoir ) 10 ¥ K i ¥, Watershed involved A 1
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Fig.2 The generalized sketch of water resources system network for the catchments of the the Shiyang River
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Table 2 The node code of water resources system network for the catchments of the Shiyang River

KERH AKRERB KERDB

Water resources code Water consumption region code Reservoirs code
KA I KA TEKER, AEEME U, RBAARHER Uy KEKE
Dajing River I, Dajing aquifer R, Dajing channel irrigation U, Wauwei city and well imrigation Uy;;  Dajing reservoir Vy
R L BRBHETEKER, AHHER U, RERER U, HRKEV,
Gulang River I, Wuwei aquifer R, Dajing well irrigation U, Mingin mixing irrigation Uy, Gulang reservoir V,
KEML mABTEKER, HREMR U, SEATHRARTIVR Uy KEKEYV,
Huangyang River I Four dam aquifer R; Gulang channel irrigation Us Jinchang city and production Uy Huangyang reservoir Vy
#AR L, REBTAKER, RERRX U, &)IERR U, FAKE V,
Zamu River I Minggin aquifer R, Huangyang channel irrigation Uy, Jinchuan channel irrigation Uy, Zamu reservoir V,
EHM I EBTHTEKER, HARER Us ZNHEX Uy BEKE Vs
Jinta River I Changning aquifer R Zamu channel irrigation Us Jinchuan well irrigation Uyg Nanying reservoir Vs
FEEN I EREMRRK Us FEKE Vs
Xiying River Ig Jinta channel irrigation U Xiying reservoir Vg
KRKH L EEREHR U, BHKEV,
Dongda River I Xiying channel imrigation U, Huangcheng reservoir V,
BRI FHERRX U, FREKE Vy
Xida River Iy Donghe channel irrigation Us Xidahe reservoir Vg
SIRFEMAK L EFMERK Uy KV,
Yinlivjijin water transfer Iy Xihe channel irrigation Uy Hongyashan reservoir Vy
RB=MEKAK Lo WK Uy S Vs
f:l‘;::::; I,:‘m Four dam channel irrigation U Jinchuanxia reservoir Vo

(1) &5FEER :

HEFT AR, LAKRRITRERRE, IS
NEEEHMEORELTEREAERESBAK
;*’Ep:

Q= minzl)zu:W,(i,t) (1)
AP, W.(i,t) BERE i MR TFEENE  HEM
FAERESHKE; n,m 47 FRREH B
ZHTFEREELEE.

) kEHEELFAERF

ERFARBEARRIIHNEKER, A EBSE
KER,HEREAGRKER/N, .

0 =min222W,(i,j,:) (2)
AP, W,(i,j,0) BRE iMZRTFREE] TRK
X% : HERMBKE;n,m,l FHNEREHGEE
B R TEEALB . ZRFREELY.,

WRF T
BRATHLH
iwx(i,j,k,t) = W(i,j,t) - Zn)Wm(isj,k,t)

(3)
R, W(i,j,1) RAE i,j FRE: HBEATHK

B;W,(i,j,k,t) W, (i,jk,t) ABNERE ijF
F Y0 B R TAK B AR () KB m R AT
B¥.

TKEEKBFHAR:

V(i,j,t + 1) = V(i,j,t) + Qu(i,j,t) -
Qou(isjst) = Qu(i,j,t) 4)
AP, V(i,j,t + D V(i,j,t) BHBRRE i FF
GRBRAM: RRMAKEEKE; Q,(i,j,2)
Qi j,t) BHNERRE i FRELEE  HBMA
BEAKBRGKE;Q.(i,j, 1) EREijJFRALES
t RBAHEKE,

KEMAERNAR.

Vaia(i55) € V(i j,t) < Vau(i,)) (5)
AP, Vaia (60 )\ Ve (60 ) BANIHE i FRERK
BEEKMEEAMMAES,

ARRKERBARE:

Wie(isjst) < Weme(isj) (6)
AP, W (i0jst) W (i) FHRRHIE ij F
ROEAE RN RARKEABRNEREANXTAK
K&,

FIRAKEAR:

W(ij,t) < Wi (isf) ¢))
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AP, Woiee (i,)) BERE i FREFEEIIK
WitHE,

RKEEAAR FEEBHATETE,

HFRPEE:

BEER:

V(i j,1) = Vaul(i,j), (iyj = 1,2,+,n0) (8)
R, V(i,7,1) BRE i RZES 1 HBEHES,

B FM:

V(@i,jst) = V(i,j-1,641) (9)

AP, V(i,j-1,0+ ) RRE i j- 1 FREA ¢ B
BFRAKEEKE,

TEKELERE:
Wilisjot) = Woulisj—1,8) + Wogoulinj - (G -
1),¢] (10)
R, Wali,j, 1) BRE i JTRERATEE HERA
PEAKE; W, (,j-1,0)FBREIj-1TFREES
¢ FBRTE T SRR Wogonlinj - (G- 1),t] &R
%ijBj-1FRERS  HEANKEFKE,

3 BEHTRRERMT

ERRPEELEBER KLY T EF 4T
BiR, A HRHEETERH=ZMT/ATR, BEET

BEMNM=REKTFERATRE . BERELER
RAREHREEATY L. BERAKEEYN
BABURBKBRORE, ZNERTE L ZF
BEAMKRBENREY R . FR~-EERFIAHE KL
ESERAENBABRMITRT, HAI Y M4ERF
MAKER FR-ERBEBRANR D ESHERLS
KER TRZU(AXAHRRERKRERARINE
PRIGHE , KB 5E B 4% b 95 7K 5 6 R0 FE 48 72 R o O
R ER,

REULKRERETBN TR R ERH
AXARRRERRMAERELE MEERIRR,
FAKERACE MG, RA 1956 ~ 2006 4
3£ 50 a WERFRFIAX TR M EX £H R FRIE
2 AEAATVFEHHEFFEREARBARE B K
FHEREATAVHE  HPREKXFEREH:
2006 4 K FAR K B 4E , 20072008 4E J 3 16 7K 4R,
2010.2020 AFBAEE HENBEAEE, 14—
RIMTFELTRE, AR B LRV R=TILHAEHE
EREEKEBR,LAT BT KA RIEHE,
BEREFARRBRFENREERTLH, HEFTR=ZHE
FERBARERENBEESR, BETRNAK
BEGTEARNE 1 iR,

%£3 AEMREARAREZAARSELYEHR L HEE(10° )
Table 3 Results of mean annual amount of water supply and demand balance for in the

water of the of the Shiyang River located in Wuwei
KL% WA K Year
Region name Ttem 2006 2007 2008 2010 2020
AK B Amount of water supply 22.548 20.833 19.732 17.497 16.641
RET Bk B Water deficit -5.994 -4.237 -3.2% -1.270 -0.308
K % Water deficient ratio 26.58% 20.34% 16.34% 7.26% 1.85%
KR Amount of water supply 13.168 12.202 11.757 10.978 10.037
MK . .
L . 87K B Water deficit -0.718 0.091 0.101 -0.379 0.360
7K B Water deficient ratio 5.45% 0.75% 0.86% 3.45% 3.59%
A7k Amount of water supply 7.262 6.99 6.417 5.7 5.555
i:’qi K B Water deficit -4.442 -3.9719 ~3.05 -0.769 -0.848
7k Water deficient ratio 61.17% 56.88% 47.58% 15.03% 15.27%
K& Amount of water supply 1.941 1.555 1.477 132 0.968
f ’E] 2 Bk & Water deficit -0.761 -0.375 -0.297 -0.146 0.158
BtK ¥ Water deficient ratio 39.21% %.12% 20.11% 11.05% 16.32%
KK Amount of water supply 0.178 0.081 0.081 0.081 0.081
iﬁ Bk & Water deficit -0.072 0.025 0.025 0.04 0.022
§R K% Water deficient ratio 40.45% 30.86% 30.86% 29.63% 27.16%

(HRFAFT AW EEA BER KAR)
FUERMT KRN FE, AT RRERBGER

HE(E XA R REAREAR)KEBIF,
2010 FLWMBHRE KB OBEHE 2.5 0, X
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Research on the network simulation model of water resources rational
allocation in the water resources of the catchments of the
Shiyang River located in Wuwei
ZHANG Lian-xiang', ZHANG Tong-ze!'?, CAI Huan-jie', CHU Jian-hua?

(1. Key Lab for Agricultural Soil and Water Engineering in Arid Areas, Ministry of Education ,
Northwest A & F University, Yangling, Sh i 7121005 2. Wuwei Hydraulic Engineering Institute, Wuwei, Gansu 733000, China)

Abstract; Considering the water resources condition in the catchments of the Shiyang River located in Wuwei, we
generalized the system of water resources there, and established a network simulation model for rational allocation of water
resources in the catchments, which combined water requirements for ecological environment and normal water consump-
tion. Meanwhile, this model proposed, based on the goal, the constraints and boundary function, a network simulation
computation flow. According to the methods of the typical years, the allocation of water resources is simulated in different
guaranteed efficiency and different horizontal years, and the scheme is put forward for the mean and different horizontal
years, so as to make a foundation for alleviating the contradiction among supply and demand of water in the catchments,
developing local economy and planning the environmental protection.

Keywords: rational allocation of water resources; network simulation model; the catchments of the Shiyang River



