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Study on the water optimal allocation in irrigation district
based on considering soil water balance

ZHAO Min, GUO Ping” , ZHANG Yan
(College of Water Resource & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract Due to the shallow groundwater depth, the high salinity of groundwater and the decreasing of water amount
in the Yellow River year by year, there is a serious shortage of agricultural water in the Jiefangzha irrigation district,
Hetao Irrigation District, Inner Mongolia. Aiming at this problem, this study builds an irrigation water resources
optimization model by integrating the Jensen model and soil-water balance model and maize in the Jiefangzha irrigation
district is taken as study object. Agricultural water optimal allocation schemes are generated under different scenarios
of groundwater depths and soil water contents. Lingo software programming is used to the developed model. The
results show that: When the local water depth is 2. 5 m, the amount of optimal irrigation water is 3. 85 X 10°® m*, which
achieves a net economic benefit of 5. 55 X 10° yuan. When the soil water content is within the range of 0. 12 — 0. 16, the
net economic benefit is [5.41, 5.67] % 10° yuan. The optimization results indicate that the model is feasible and can
provide 14 water allocation schemes under different soil water content locally and groundwater depth scenarios in the
Jiefangzha irrigation area of the Hetao Irrigation District.
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Fig. 1 The study framework of the model
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Table 1 Related parameters of maize in Jiefangzha irrigation area

Aty K ZE WK /mm HURAR B YEY 2 AL
Month Maximum evapotranspiration Sensitive index Crop coefficient

4 A April 20. 44 0.01 0.224

5 H May 62.50 0.05 0.224

6 H June 125.05 0. 14 0.713

7 H July 243. 69 1. 31 1.224

8 H August 167.13 0.03 1. 224

9 H September 49.55 0.01 0.479

R2 BHFESERNSEENMELZEZBEEL &

Table 2 Monthly refercence crop evapotranspiration ET, Jiefangzha irrigation area

mm
A 4 5H 6 H 7H 8 H 9H
Date April May June July August September

1 3. 45 4.18 5. 46 5. 05 4.97 3.45
2 3.51 4.12 5.35 5. 47 5.13 3. 88
3 3.38 4.23 5.09 4. 87 4.98 3. 64
4 3.05 4.63 4. 96 5.52 5.18 3.37
S 2.68 4.78 5.19 5. 17 5. 21 3.81
6 3.16 4.79 5. 47 5. 60 4. 77 3.61
7 3.21 4.61 5.06 5. 47 5.18 3.58
8 3. 56 4.57 4.62 5.10 4.93 3.33
9 3.63 4.48 5. 40 4.89 5.23 3.43
10 3.63 4. 38 5. 37 4. 90 4.51 3. 34
11 3.40 4. 89 5.75 5.63 4.71 3. 40
12 3.55 5.33 6.07 4.97 4. 46 3.28
13 3. 30 5. 20 5. 37 5. 39 4. 45 3. 38
14 4.02 4.92 5.56 5.28 4.55 3.16
15 3.93 5.13 5.58 5. 30 4.74 3.41
16 4.13 4.78 5.38 5.63 3.84 3.23
17 3.89 5.10 5. 37 5.62 4.07 2.90
18 3.98 5.02 5.76 5.49 4. 31 2.80
19 3.80 5.31 5.43 5.50 4.12 3.15
20 4.08 4. 84 4.98 4. 32 4. 40 3. 30
21 3.71 4.76 5.24 4. 69 3.84 3.19
22 3. 87 4.98 5.63 4. 95 4. 14 2.83
23 4.28 4. 83 5. 34 4.67 4.17 2.94
24 4.50 4.91 4.73 5.18 4.19 2.93
25 4. 14 5.33 5. 60 4.72 4.32 2.81
26 4.18 5.53 5.76 4.72 4.28 2.60
27 4.05 5.29 5.38 5. 24 3. 67 2.96
28 4.63 5.90 4.39 5. 39 4.53 2.88
29 4.75 5.65 4. 85 5. 44 4.18 2.56
30 4.63 5.52 5.61 5. 68 4. 00 2.15
31 5.72 5. 40 3.93

L8 Total  115.06 153.70 159. 75 304. 28 139. 00 95. 32
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Fig. 2 The variation law of phreatic evaporation and groundwater depth with groundwater depth
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Fig.4 The net economic benefit and total irrigation water amount with different initial groundwater depth
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Irrigation water distribution of different growth stages under different soil

water content scenarios
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Table 3 The comparison value of crop water demand and irrigation water

demand in each month in the irrigation area of Jiefangzha area

YEY 5 K i/ mm HEWE K B /mm
A Crop water requirement Irrigation water amount 5 K& /10° m?®
7
Water diversion in
Month . . - . e e
Li (58 EN Li (5% A5 irrigation area
Li’s research This research Li’s research This research
4 April 21 25 0 0 0.38
5 H May 65 63 80 0 2.27
6 H June 170 114 90 65 1. 39
7 H July 230 181 140 162 1. 88
8 A August 133 161 70 80 0. 86
9 H September 43 45 0 0 0.72
&1t Total 662 589 380 307 7.50
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