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Planting structure optimization of dry crops based on uncertainty
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Abstract: Aiming at the planning problem of irrigation district, introduced the fuzzy concept into the multi-objective

linear optimization model. This research applied the fuzzy multi-objective linear optimization model to optimize the plant-

ing structures of several crops from the aspects of economic efficiency and crop water requirement, taking Minqin County

in Gansu Province as a case study. The results shown that: The optimal outcome of the model could be quite different un-

der the condition of different tone operators. If we want to increase the regional economic benefits, the planting proportion

of food crops should be reduced, while the proportion of economic crops should be increased. If we want to decrease the

crop water consumption, should increase the planting proportion of low-water-consuming crops such as cotton. At the

same time, we can see the advantages of the fuzzy optimal method to deal with related problems.
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Table 1 Relationship between tone operators and quantitative scale
WRATF Rl T WAL h UikTA BF oy AEE ORI B JeH] LA
Tonc operator Same Slightly =~ Somewhat Relatively ~ Apparently ~Remarkable ~Unusual ~ Very Most  Extremely Inapproachable
FE bR IE
Quantitative scale 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1
Reli?jii}rrﬁﬂjiship 0.818 0.739 0.667 0.429 0.333 0.25 0.176  0.111 0.053 0
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Table 2 Basic data for planting structure optimization model of dry crops

. ; = .
AT N e SRR, Y
Variety /(kghm™2)  /(yuan-t™") /mm /10%m? /104
/N2 Wheat 7050 2200 597.66 35 21 10.6 30
Tk Maize 11700 1850 609.60 9.1 7.80
HAAE Cotton 3750 7750 368.76 28.0 14.5
AT JRF Melon seeds 1650 10950 377.96 5.4 1.68
7% Sunflower 6150 4250 582.30 18.0 14.8
PEHTR Water melon 37500 1100 377.96 2.8 2.70
FJKF White melon-seeds 1950 15750 377.96 2.0 0.90
PHHL Hot pepper 21300 1500 791.60 6.0 5.30
x3 REEUMHESHALEMERHER o’
Table 3 Expansion amount of planting structure optimization fuzzy model of dry crops

d, dy dy dy ds dg dy dg d,

70.00 30.67 93.34 18.00 66.67 9.33 6.67 20.00 333.35
x4 'AHBEETIHEER
Table 4 Calculation in situation ‘Same’
B AR ASEE (e (R P (VN ”,'éfﬂia/ﬁfn BFEY R K it B BEKE
k . Output value Total output value Water demand Total water demand
Variety Variable /10%yuan /10%yuan /10*m’ /10*m’*
/NFE Wheat 706.70 10960.40 128134.17 4225.58 24666 .69
F K Maize 520.03 11284.26 3171.50
FRAE Cotton 1913.43 54939.00 7059. 14
SBATJKF Melon seeds 112.01 2014.36 423.53
2% Sunflower 986.72 25537.40 5748.23
PEEH I Watermelon 191.34 7892.50 723.53
HJRF White melon-seeds 136.67 4197.38 516.80
A Hot pepper 353.35 11308.88 2798.39
A 0.50
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Table 5 Calculation in situation ‘ Somewhat’
D2 FR SR EL ﬁﬁlﬁ:%f"{ﬁ/ﬁfﬁ AI;_J,’\}-"_{E/HJTD RRMEDI K & S KR
unv o i Vx'il Output value Total output value Water demand Total water demand
aney anable /10*yuan /10*yuan /10'm? /10'm*
INFZ Wheat 706.70 10960.40 142953.9 4225.58 28103.6
EK Maize 621.36 13481.42 3789.03
4t Cotton . . .
iy 1911.43 54887.39 7052.51
PEAT JF Melon seeds 368.69 6630.37 1394.06
T %% Sunflower . . .
BIE Sunfl 1228.73 31805.58 7159.14
PEET Watermelon 191.34 7885.09 722.85
1te melon-seeds . . .
1JRF White mel d 136.67 4193.43 516.32
FHHL Hot pepper 409.35 13110.24 324413
A 0.52
*ko6 'HEBEETIHHEER
Table 6  Calculation in situation ‘ Apparently’
- wn  ERERPEOTE BCEOTE SHERTAR ek i
n”\/' ot & Vx'il Output value Total output value Water demand Total water demand
aney anable /10*yuan /10*yuan /10'm’ /10'm*
JNFZ Wheat 1425.40 22107.10 153335.76 8522.98 32262.65
K Maize 617.36 13403.30 3767.07
HiAE Cotton 1900.76 54569.33 7011.64
PRATJKF Melon seeds 366.69 6591.95 1385.98
%% Sunflower 1222.06 31621.28 7117.66
PUFIN Watermelon 190.01 7839.40 718.66
)7 White melon-seeds 136.01 4169.13 513.33
B Hot pepper 407.35 13034.27 3225.33
A 0.64
x7 T BEETHESER
Table 7 Calculation in situation ‘ Unusual’
R TR o, e (R P (VTN A/ TG HREY K & BEKE
UDV - & Vl'il Output value Total output value Water demand Total water demand
ariel ariable
Y /10*yuan /10*yuan /10*m? /10*m®
JNFZ Wheat 1409 .40 21860.16 151622.98 8427.77 31902.27
T K Maize 610.70 13253.59 3725.00
Hi A€ Cotton 1879.43 53959.78 6933.32
HLZT KT Melon seeds 362.68 6518.32 1370.50
2% Sunflower 1208.06 31268.06 7038.15
PEIX Watermelon 188.01 7751.83 710.63
FHJKF White melon-seeds 134.01 4122.56 507.59
A Hot pepper 402.69 12888.68 3189.31
A 0.87
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Table 8 Calculation in situation ‘ Most’
. - TRREY) =B/ T I8 SHE/ T T RRVEY T K JEb VIS
unﬁ‘%*f’f\ #XR_E‘ Output value Total output value Water demand Total water demand
Variety Variable /10*yuan /10*yuan /10'm? /10'm*
/NFE Wheat 1426.74 22128.93 153487.15 8531.39 32294.50
K Maize 618.03 13416.54 3770.79
FAAE Cotton 1902.76 54623.21 7018.56
BAT KT Melon seeds 366.69 6598.46 1387.35
&Y% Sunflower 1222.73 31652.50 7124.68
VUK Watermelon 190.01 7847.14 719.37
HJKT White melon-seeds 136.01 4173.25 513.83
P Hot pepper 407.35 13047.14 3228.52
A 0.62
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