Fleot H3M (221 N | R S N 5 Vol.16 No.3
20184 6 A Soutlrto North Water Transfers and Water Science & Technology Jun. 2018

DOI: 10. 13476/ . cnki. nsbdgk. 2018. 0072

SRIM ARG, 58 S0, S B TROMI 0 AN R AE PR R ALK IR 2 H AR AL EC BB ] . R KL 5 KA B, 2018, 16(3) : 79
85.ZHANG S,TAN Q,CAIY P, et al. A mulit objective optimization model for agricultural water resources based on fuzzy op
timal selection and credibility[ J|. Soutlr to- North Water T ransfers and W ater Science & Technology, 2018, 16( 3): 79-85. (in
Chinese)

koW i fF REI, 5k R, kw4

(1. PELN K KR AR TREBE, JE5RT 100081; 2. L RUHTE K2 48220, b 100875)

s PR BRI A A BRI A [ 2 R H K BRI Z B R 2 S BN, TS R K BRI EE
JFiEAE SRR, AR KB Bt R 2 B AR MERR B R, T AN H bR RO T E O AL
(MFCP) o BRI i B AT AR br 0l & (R 2, Xof v S48 B (1 456 3k 3k AT BRI i, 16 5
BRI A] (5300 A3 TR S 8. BTIT R M MFCP BEAY B A F Hi 4 sl T B ShilE Xk 47 SEE B 7L, M T LA &
B AR N B AR DK - BT U5 B 28 SRR ) 55 S 29 R K SRR A e B A B . 45 SRR A, AT DL SE ik /s
T KRN ATl A T 3 KT IR 8 S ) T AR B X I 27 R B . B 2015 400, S AR AL RTBLIRAR T, FE4k )5
M RAETD 11 1% MARELA TR IS T, BTLKE 12 6% JEmAUIa 13 8% .

s BRUR R VEW PSS M) 2 H AR RAK: BOMI T8 B BOB AT 45 7
:TV213 A : 1672 1683( 2018) 03 0079- 07

A multi- objective optimization model for agricul tural water resources based on
fuzzy optimal selection and credibility
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Abstract: Many economic, social and ecological problems in arid and semt arid watersheds can be attributed to the scarcity and
mismanagement of water resources. Therefore, it is ext remely important to seek effective w ater resources management met hods.
In this research, a multt objective fuzzy credibility programming ( MFCP) model was developed for supporting agricultural water
resources management. This model can conduct fuzzy optimal selection of the comprehensive benefits of the decisiom making
variables by quantitatively analyzing the weights of different objectives in agricultural development. It can also deal with fuzzy
parameters based on the fuzzy credibility theory. The MFCP model was applied to Minqin County in Wuwei city, Gansu prov
ince. An optimization model for water resources was established with economic, ecological, and social benefits as the objectives,
with the water and land resources endowment as physical restraints. Results showed that the comprehensive benefits of this re
gion could be optimized by reducing the planting area of corns and sunflow ers and increasing the area of melons and vegetables.
Compared with the actual situation in 2015, the optimized scheme could save 12 6% water resources and increase economic rev
enue by 13 8%, while reducing the total planting area by 11 1% .
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Fig. 1 The study area
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Tab.1 Basic data of the study area

LIRS NEOEK MTE mHZE R X
P8/ (kg* hm?2) 7695 10 544 1800 5566 6532 54 462
FEAR( I ¢ hm™) 5250 9520 11340 3598 13265 21 547
W&/ (JC kg!) 2.09 2.36 16.40 8.41 13.71 2.29

FRE/ (kg N 250 3% 40 113 72 164
R /NAME T AR/ hm?

BRI Y hm? 140 00010 452 11 856 11650 3960 7 648

5200 5000 4000 3883 1973 5099

FERE EA (m3 hr2) 5100 5550 3900 3981 3750 4 750
PR A hm?

5473 8947 5000 9513 2467 2947
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Tab.2 Planting area under different confidence levels( )
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A=0.95 X 0.9 X 0.85 A=0.8

/NFZE S 5749.17  5749.17  5749.17 5749.17 5749.17

EK  5000.00 5000.00 5000.00 5 000.00 5 000.00

Fift 4 887.16
A6 4481.58

4887.16 4887.16 4887.16 4 887.16

4 481.58 4 481.58 4 481.58 4 481.58

JRZKE 3252.52  4289.52 5326.52 6363.52 7 400.52

K 5098.67 5098.67 5098.67 5098.67 5 098.67
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(A=09)

Fig. 2 Comparison of crop planting structure before and after optimization when A= 0.9
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Fig.3 Comparison of objectives values before and after
optimization when A= 0.9
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