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Tab. 1 Parameters value of large-scale system
multi-objective programming of Kangping
County in 2020
I H EX
15K R/ % 50
M AL 4E /(T » ha™ 1) 6 606. 2
Yool b3 4% /(OT + ha™ 1) 2 146.1
W ARG KBS/ (L A1 -d™ D) 200
KA AWK EH /(L K71 d™D) 70
PEBHKER /(L ke d D) 50
TAb T3 Je e K i/ (m® « 101581 45
HRKFEAE/ (kg « ha™ D) 2 750
KHEHEBE/ (m® « ha™ 1) 7 500
M/ (m? « ha™!) 2 300
M/ (m?® + ha™ D) 4 000
EBHK/ (m? e ha™ D) 10 000
M A A%k 25 /(O « ha™ 1)) 2014.2
R AR EEE /(O » ha” DS 3507.6
M A AL 3E /(U8 » ha )Y 13 333

(2) Je P H X8k e 2 H bR AR A 4 1 57
S B DX R K R ) O Ak T L A R R TR
AR N HARA T, A SCR B DAL S 57 1
T, B 7E & R — XK R Y I T A B
T feft K B U5 A =2 38 3 e UL e B ST T AR B
B X UK SR R G2 H b ML AR A,
AR S E H b R AR
max F, (x')=6 606. 2z, + 2 146. 1x; + x5 +
2 750 X 3. 6xy +6 000 X 1. 521, +
2 100 X 2. 9x;; + 30 000 X 0. 91,
s.t. max Fy(x') = 2100 10° J&, fEF & 2020
A SO RIED B =R 5880

max F, (x*) = 2 014. 2x, + 3 507. 325 +
13 333,

s.t. max F,(x*) = 3.03(x 10° J0) (5f — it %%
740
K V5T FH o oA
min F, (x*) = 0. 5x, + 365 X 200x; + 365 X
70xs + 365 X 50x; + 4025 +
7 5002y, + 2 3002, +
4 0001, 410 0005
s.t. max Fy(x*) << 16 0000< 10" m® , %1 7] i
KD G —L 590
Horr 0 << 2,65 000 << 2, << 78 000,21 000 < x4
<41 000,5 400 << x, << 8 000,7.9 < x; < 8.5,
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27 L5 < 29,0 <y << 11,32, 7 << 5,0 <L 2y <<
6 000,0 << 21y << 24 000,56 980 << 2, ,8 500 <C
x12 53 000 < 243,

B bk 22 B AR R0 A B R A B AR B
A SE R R R P S AR B 0 H AR 15 3 FhAs sk
HENFE 2 PR,

k2 RTPE2020FARERNMEEERBEFHARRET E
Tab. 2 Project of water optimal allocation and regional economy harmonious development of Kangping County in 2020

A5 R PUIRAE (2005) ETRE S EHimy S BEHE
kS V5 K B A /10" m? — 180 300 300
e FEME H WAL/ ha 65 000 70 000 75 000 78 000
a3 F T B/ ha 21 000 31 000 38 000 41 000
4 0 H 1 FH / ha 5 400 8 000 8 000 6 000
5 WA /100 A 7.9 8.5 8.5 8.5
5 V3 UNEVAURN 27 29 29 29
a7 R R () /10t % 31.1 9 11 12
x5 Tl ™ fE /108 JG 32.7 180 210 210
2y RKFE I/ ha 8 000 6 000 6 000 6 000
Z10 K H T L/ ha 41725 30 000 24 000 30 000
T W ha 56 980 60 000 62 000 60 000
z12 3 b R TR/ ha 8 032 8 000 8 500 8 000
z13 A K /100 m® 3 000 3 000 4 000 3 000
TR S A /108 JT 57.6 212.3 235 240. 3
S KR /10" m? 14 280 15 075 16 275 18 250

M 2 AT LUE L 7R R B R & 0% kit
A 3 Fhm S A O &

ST 58— B PR L R A AR
TR 2 7 X 10" ha, Ho i 2 55 bR BLIA 1 6 000
ha, B T FLIA F) 3.1 X 10" ha, i@ 2445 /N 7k H T AR,
Tolb 7= {H 35 #1180 X 10° JT ;¥4 /K 37 78 b 45 il 78
6 000 ha AP, HFT 54 56 980 ha, S H/EY) H &=
PR R FEHLZ , TR AR AN =L T LA 2020 AR
THRIRE & & B E K 5 250 A5 N FRR i 7E
38 X100 NLAWY, k& # I AE 9 X 10" AL, 2R
Hi R T AR AS B 7E 8 000 ha. 85— 7 R A T4
AR S P IR R 212, 3X10° T, MK E R
15 075X 10" m*, ¥5 7K [nl &3k 180X 10" m’.

55 07 58 RN R JRE RR s R R T R bR T
A E] 7.5} 10" ha, Hir £ Bk AL £ 10 000
ha. 3G IMABEIG B AR A IR A E B W L&, 2
Hi i AL A E 62 000 ha, S H  ALA E] 8 500 ha, &
R Tl e M T & B AL B TS 3 2 T 3 L T BR
2205  Ja i Tk P {35 B 210 X 10° JT. 458 HilIR
IKFRFEBN G A SR8 T 2 R e 91 1
o /INVAE AT K B SR 1 R B A A S IR 55 Th g
0 i W2 N | B s iy = S
A AR PR AR IR B 235 X 10° 6, TRk BN
16 275X 10" m*, {5 7K [al &3k 300X 10" m’.

55 =07 58 R R TR Bl R TR b b 1T

Ik 7. 8X10" ha, Z P MR AR IE 11 000 ha, B
[ AR 4. 1X 10" ha, Tl & J& 558 = 7 Z A [
5 b T T FR AN K TR RS AR — T AR IR K
FEFH M FRATISR A 6 000 ha Zo47. A BRI 7E 38 X
100 NUAW HEB R RITE 12 X100 A F AL BN
PRI 2 55 207 BAMRL A R ST E N Ik 2
240.3X10° Jo,FHF/K B E N 18 250X 10" m*,i57K
[l FH #23K 300 <X 10" m®,

IR REW 5 — 7 & TAL B H
BN KRR 15 075 X 100 m?*, 75 7K 8] 1 & K
180X 10" m® 3 2 5 & Tl = E & K, B={E ik
235X10° Ju, 7K i id 4, BR Wl AE K e 1 2 s
B E S REAR BA MY RIE T AL S
T BE Y K AN fd B & J& 1 ELT5 /K [ 3K 56
SHERRRETEREK ARG R BB A
FK R R KA FF R 5 17 100 X 10" m?
£ 1 150X 10" m®, J&— Fl 4 Ao (9 FH K O 8.
MFHE T ERRT RRAT S RIE ST
LA [ I I 5 00 I & BOR L JK W8 R R G e AN TF
KR AL T R AF B TR A 6 AR AR /N Y B
KR 3 RR A 25 B0 B fi B K e A 00T L T M AR S
FHK 245 21 78 43 PR AIE , B 18 3R A5 3 K AL B8k a8
MEEG R g . P AR SO 58 — 07 2 8 R B
AR BRI Ab A R IX 3R 2 5 T R 2 SR I e A
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A large-scale system multi-objective programming model

for water resources allocation in Kangping County

NI Qing-wei', YANG Feng-lin"', WU Wen-ye*, LI Yu-bin®

(1. School of Environmental and Biological Science and Technology » Dalian University of Technology » Dalian 116024, China;
2. College of Resources and Civil Engineering, Northeastern University, Shenyang 110004, China;

3. Liaoning Academy of Environmental Science, Shenyang 110031, China )

Abstract: Taking Kangping County as a case study. according to the present situation of water
resources and future goals, a large-scale system multi-objective programming model is developed for
the optimal allocation of water resources in the semiarid inland wetland area in view of system
engineering and theory of large-scale system multi-objective programming. To achieve the goal of
sustainable economic development of the area, the industrial structures should be readjusted and
optimized, and the number of sectors which consume too much water should be reduced, water
resources should be allocated reasonably and the industries which consume water with high water
availability should be supported preferentially. The suggestion provides an optimized macro-planning
to guide regional utilization of water resources and economic growth. It is of great importance to
sustainable economic growth and coordinative utilization of water resources for semiarid inland

wetland area.

Key words: water resources; optimal allocation; large-scale system; multi-objective programming;

Kangping County



