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Evaluation on backstepping method of infiltration parameters of soil
water under furrow irrigation based on the software SRFR
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Abstract: Based on the measured data of furrow irrigation test in Mingin oasis, the Kostiakov model of soil water
infiltration was established, and the infiltration coefficient £ and infiltration coefficient « were calculated by using back-
stepping method with the software WinSRFR. The water flow advance and recession process under bare ground condition
with different width of furrow bottom was simulated, and the soil infiltration parameters influenced by moving water head
were determined by matching the measured and simulated water flow advance process. According to the relative error
(K), root-mean-square error ( RMSE) and accuracy of infiltration parameters evaluated by the change process of water
depth in different irrigation furrows, it was indicated that the measured results were much coincident with the water flow
advance and recession process simulated with the infiltration parameters that were calculated by WinSRFR model. The
simulation results of infiltration parameters of soil water under furrow irrigation obtained by backstepping method with the
software WinSRFR could meet the accuracy requirements of the test, which greatly reduced the workload in determining
infiltration parameters .
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Table 1  Physical properties of test soil

Profile capacity content density porosity Soil texture
0~20 27 14 1.44 48.3 K+ Clay loam
20 ~ 40 24 15 1.49 55.0 b€+ Sand loam
40 ~ 60 18 7 1.56 39.1 Heh + Loamy sand
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Fig.1 Soil grading curve of various layers
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Table 2 The field surface roughness under different treatments

KIS VHJIEFE Ditch wide/cm

Hydraulic

parameter 0 10 15
J/ % 1/500 1/500 1/500
Q/(L-s™h) 1.6 1.6 1.6
n 0.085 0.10 0.12
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under 0 cm wide ditch
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Table 3  Simulated results of & and o in Kostiakov

model under different treatments

ABBRIARK TR

Infiltration parameter and

VA 96 Ditch wide/cm

correlation coefficient 0 10 15
k 39.573 38.645 36.672
a 0.8996 0.7684 0.6775
R? 0.992 0.991 0.994

IE: R MRS TR
Note: R? denotes correlation coefficient. The same below.
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Table 4  Fitting results of p and & in advance curve of water flow

HEE SRR AN I R AL KT Ditch wide/cm
Infiltration parameter and
correlation coefficient 0 10 15
3.5979 3.0306 2.8948
o) 1.2663 1.3718 1.4157
R? 0.9930 0.9820 0.9880
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Table 5  Infiltration parameters obtained by constant water head method and backstepping method with SRFR software
Jiik ABEH ZEU R TS AL B Treatment of ditch width/cm
Method Infiltration parameter 0 10 15
Ek ks k 39.5730 38.6450 36.6720
Constant water head method « 0.8996 0.7684 0.6775
SRFR Pk Hfe k 38.290 36.892 37.781
Backstepping method with SRFR @ 0.8533 0.7341 0.6432
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Table 6  Correlation coefficients and root-mean-square error of

(4)

infiltration parameters calculated by different methods

ABSH TS ZEVH K e AL/ em
Infiltration ~ Evaluation Treatment of ditch width
par: ameter par: ameter O ]0 1 5
i K 3/100 5/100 3/100
RMSE 1.28 1.75 1.11
K 5/100 4/100 5/100
a
RMSE 0.05 0.03 0.03
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