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Calculation Model of Allowable Application Rate Under Sprinkler Irrigation on Sloping Land
HUANG Yu',ZHANG Lin'?,FU Bo-yang'
(1.College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, Shaanxi
Province, Chinaj;2.Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, Shaanxi
Province, China)

Abstract: To provide references for the design of sprinkler irrigation system on sloping land, a mathematical model of allowable application
rate was established according to the water balance principle, and its accuracy was experimentally verified. The model was applied to analyze
the effects of soil texture, terrain slope and irrigation quota on allowable application rate. The results showed that the higher the soil clay
ratio, the steeper the terrain slope, and the more irrigation quota, the smaller the allowable application rate, and the longer the irrigation
time. Considering the operation efficiency and energy consumption of sprinkler irrigation system, it is suggested that the allowable
application rate of clay and sand should be controlled within 0.118 mm / min and 0.461 mm / min, respectively. The allowable application
rate should be reduced by 11.69% for every 5% increase of slope, and it should be decreased by 50% when the irrigation quota is greater
than 30 mm.

Key words: allowable application rate; sprinkler irrigation on sloping land; soil water infiltration; soil texture; terrain slope; irrigation
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Fig.2 Flow domain defined in simulation
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Fig.3 Infiltration rate between simulated and measured values
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Tab.2 Experimental factors and levels for simulation
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Tab.3 Hydraulic parameters of soil
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Fig.4 Infiltration rate under different soil texture
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Tab.4 Allowable application rate and irrigation time under different soil texture

+HEF A/(mm-min™") S/(mm - min~?) R’ FEVFISHE 5/ (mm - min ™) TR 8] /min
w+ 0.267 2.625 0.998 0.461 65.089
i1 0.153 2.513 0.996 0.310 96.883
e+ 0.102 2.422 0.999 0.237 126.638
R+ 0.093 1.463 0.997 0.155 193.176
it 0.073 1.229 0.984 0.118 253.359

3.2 HuFHG X o i I OR R N

FHHT AT, Hb I YR R 2 5t - HEK 43 A8 3 A R
SRR R P 35 B R 0 e e A B A R IRIB RS,
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Fig.5 Infiltration rate under different slopes
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Tab.5 Allowable application rate and irrigation time under different slope

WL 1% A/(mm-min™") S/(mm - min™%) FEVFBEE SR B/ (mm - min™) TP B L AR AR/ % FEMEIT K /min
0 0.121 2.512 0.269 0 111.473
5 0.102 2.422 0.237 11.98 126.638
10 0.082 2.351 0.205 23.83 146.348
15 0.073 2.212 0.182 32.42 164.939
20 0.057 2.045 0.148 44.85 202.119
25 0.044 1.753 0.112 58.45 268.267
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Fig.6 Allowable application rate and irrigation time under different

Irrigation quota
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