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Fuzzy Optimal Allocation of Reclaimed and Natural Water Resources for Agricultural Irrigation
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Abstract: Due to the shortage of water resources in China, it is a good idea to use reclaimed water for agricultural irrigation. Thus,
a fuzzy linear programming optimal allocation model of reclaimed and natural water for multiple objectives is created based on char-
acteristics of reclaimed water and principle of fuzzy optimization. The model can be used to allocate all kinds of water resources, to
determine the optimal planting mode and to satisfy both the social requirement of agricultural sustainable development and economic
benefit. In this model, the decision — making variable is planting acreage; the restriction condition is the quantity and quality of
reclaimed and natural water; the objectives are to maximize the output of crop, vegetable, fruit and the farmer’s earning. By using
the real data of Tianjin, a practicable optimal allocation of reclaimed water and natural water for agricultural irrigation is carried
through. The result indicates that the model can allocate reclaimed and natural water for all agro — types reasonably, satisfy the re-
quirement of urban development to all agro — types and acquire a well economic benefit (13 billion/year). The model can provide a
scientific decision — making basis on water optimal allocation, which can release the water crisis of agricultural irrigation, decide the
optimal planting mode and acreage, and realize a sustainable green agriculture gradually.
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Figure 1 Flow chart of multiple objectives fuzzy programming

for optimal allocation

F 1 OREM 2010 £ HERKTREE &S AR
Table 1 Analysis and forecast for agricultural irrigation water

balance in 2010 in Tianjin

S 2010 4 ({2 m*)
FKAE(50% ) ikiAE (75% ) HiKAE(95% )
A FE W 45 K7 7K 21.30 25.33 26. 69
] LR SR K TR A 10. 06 8.36 3.71
Al LR AR K R A 4.43 4.43 4.43
ENIS -6.81 -12.54 -18.55
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Table 2 The irrigation water demand and crops yield in 2010 in Tianjin

5 HEEERT /m® + hm 2 Fe Al %m
PR (p=50% ) IR (p =75% ) WK (p=95% ) /kg * hm ™2 /7 hm? /7C - kg
IKFE 9 000 10 500 10 500 9 000 4.00~5.33 2.0
U = 3 000 3 600 3 825 6 000 20. 00 ~21. 33 1.6
P/ 1 800 2250 2 400 7 500 20. 00 ~21. 33 1.2
e 1 650 2 100 2 400 6 000 6. 66 ~8. 00 2.0
i 8 250 9 000 9 450 67 500 4.00~5.33 2.4
bk 2 025 2 400 2 700 18 750 2.33~2.66 2.0
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Table 3 The allocation of reclaimed and natural water for pursuing maximal economic benefit in 2010 in Tianjin

VES IKFE N ok it Bk R S K /476
IKEATAC /A m? 4.26 0 3.84 1.32 4. 40 0.675 14. 49 145
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Table 4 Fuzzy optimal allocation of reclaimed and natural water for agricultural irrigation in 2010 in Tianjin

FARAE (p =50% ) TS (p =75% ) HiAKAE (p =95% )
Bty MUKE O FAK P e 7E BUKE AKX iy FE Bk FAEK s FRE
/40 m? /44 m? /Tt /106 /40 m? /40 m? /Tt /406 /A m? /A m? /Tt /AT6

KAE 3.0 1.2 30 6.0 3.15 1.1 27 5.4 0.87 0.43 6.2 1.2
N 3.6 1.5 100 16.0 2.88 1.6 72 11.5 2.295 2.1 54. 4 8.7
Fok 2.46 1.0 131.3 15.8 1. 80 1.1 90 10. 8 1.6 1.3 72 8.6
AH 1.32 0.57 60 12 0.75 0.45 29. 4 5.9 0.72 0.45 24 4.8
Bk 3.575 0 292.5 70.2 3.73 0 280 67.2 2.205 0 157.5 37.8
e 0.54 0.16 50 10 0.48 0.18 42.5 8.5 0.45 0.15 36.5 7.3
a1t 14. 49 4.43 130 12.79 4.43 109.3 8. 14 4.43 68.5
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