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Effects of furrow microtopography and variability of section shape on
irrigation quality and sensitivity analysis
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Abstract: In order to research the affect of spatial and temporal variability of furrow in water interface on irrigation
quality, this paper made a statistical analysis to the measured data based on field experiments about variation of microto-
pography and section shape of furrow before and after irrigation. The results showed that: Over time, influence of irriga-
tion and other factors, the S, value that characterized furrow microtopography presented a decreasing trend and average
reduced from 3.45 to 1.17, and the variability decreasing. The coefficient of variation was reduced from 0.17 t0 0.09,
the microtopography was tended to flat gradually. The standard deviation of P; values that reflected the variation of the
section shape showed an increasing trend, the standard deviation increased from 1.68 to 1.95, and the coefficient of
variation increased from 0.47 to 0.53, but belonged to the weak variability. With the increase of the relative elevation of
furrow bottom and the standard deviation of the section shape parameter, the irrigation quality indexes total showed a de-
creasing trend. Through the sensitivity analysis, the influence of two factors on irrigation uniformity was more than the ir-
rigation efficiency, the average sensitivity coefficients were higher than 9.46% and 11.84% , and the effect of variation
of microtopography was larger than section shape.

Keywords: furrow irrigation; microtopography of furrow bottom; furrow section shape; variability; irrigation unifor-

mity; irrigation efficiency; sensitivity coefficient
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Table 1 The statistical characteristic values of relative elevation of furrow

YHE Z/em P22 S,/ cm BRER¥C,
Average value Standard deviation Variation coefficient
HokH Y : : :
Trrigation times AR A HfE AR AL HfH AR AT ] HfH
Variation Average Variation Average Variation Average

range value range value range value
— KA Before the first irrigation 19.18~23.17 20.92 2.04~6.40 3.45 0.10~0.33 0.17
KB Before the second irrigation 22.43~30.78 25.41 0.85~5.38 2.78 0.03~0.23 0.11
=K Before the third irrigation 18.02 ~24.30 20.66 0.73~3.23 1.77 0.04~0.19 0.09
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Table 2 The statistical characteristic values of furrow section shape change

P {E PR 25 Sy/cm BERE C,
Py value Standard deviation Variation coefficient
Wk s — = —
Irrigation times A A HifE AR A HfE AR HfE
Variation Average Variation Average Variation Average
range value range value range value
—JKHJ Before the first irrigation 0.946 ~7.983 3.555 1.05~2.48 1.68 0.27~0.60 0.47
ZJKHT Before the second irrigation 1.132~8.027 4.349 1.35~2.87 1.95 0.34~0.62 0.53
x3 AEEKGENBSESITFEE
Table 3  The statistical characteristic values of relative elevation for four irrigation furrows
F Fs I Fy
5 ) A . R .
Ui SO g s A s B s g
Irrigation times Sq Longitudinal Sa Longitudinal Sq Longitudinal Sq Longitudinal
value slope value slope value slope value slope
—JKHT Before the first irrigation 2.71 0.0023 3.48 0.0025 4.34 0.0023 4.03 0.0021
ZJKHi Before the second irrigation 2.05 0.0019 2.51 0.0017 3.37 0.0016 2.94 0.0016
= JKHT Before the third irrigation 1.23 0.0018 2.15 0.0017 2.07 0.0016 1.81 0.0016
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Fig.1 Comparison of irrigation efficiency and uniformity for four irrigation furrows
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Table 4 The statistical characteristic values of the section

\

shape parameter P; for three irrigation furrows
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Fig.2  Comparison of irrigation efficiency and uniformity for three irrigation furrows
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Table 5 The sensitivity coefficients of irrigation

quality index to each influence factors

TR AL
Sensitivity coefficient
EALISES .

Influence factor HEK R HEAKII
Irrigation Irrigation
efficiency uniformity

UL 5 0.168 0.193

Microtopography variation 0.099 0.103
A

BREE AR 0.076 0.085

Section %hape variation
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