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Fig.l1 Cross-sectionsof rill irrigation, shallow-furrow-border
irrigation, and border-furrow irrigation fields
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Tablel Basicinformation of experimenta fields

e BRI BEMHKEE, BEMGERE LHREANBE BE S
WA m fy(mm-hY  (m-m?
) -1 200 8.0
TAERERE 18.0 0.0013
1-2 194 5.4
21 200 7.7
YAV E 12.0 0.0013
22 194 9.1
-1 200 10.0
WA V2 180 0.0013
-2 194 53
-1 200 86
T2V FE 24.0 0.0013
4-2 194 7.7
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Fig.2 Measured vs. simulated water advance curvesin border-strip, rill, shallow-furrow-border, and border-furrow fields
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Table2 Estimated values of soil infiltration parameters and roughness coefficientsin different morphologic fields

W i THABAS REABRE BERENSE 100 mm 7K 100 mm 7K R R PRI R
G K/(mm - h) a fo/(mm - h'%) ABIHE/min FEINBI I /min n Nave
11 73921 0.641 18 67.6 014

55.7 013
1-2 98.773 0.403 18 437 011
21 86.293 0.519 12 61.8 016

645 016
22 81.949 0.499 12 67.1 015
31 52.660 0.747 18 919 015

921 015
32 54.407 0.662 18 923 015
41 59.231 0.381 24 827 022

774 021
42 67.409 0.305 24 720 019
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Table3 Simulated irrigation performance in different morphologic fields

M BOKEC CPHIBOKREC  MAKEST  CTRMDKEEL  MKEcR CPIKRcR WK Pk
Wi R Rave Dapp/mm Dappae/mm AE/% %0 DUmin/% DUminNg,/%
1-1 0.93 145.0 69.2 774
0.91 151.0 66.6 74.1
1-2 0.88 157.0 63.9 70.7
2-1 0.86 144.0 69.4 77.1
0.86 139.0 721 79.0
2-2 0.86 134.0 74.7 80.9
31 0.93 115.0 86.7 86.1
0.92 115.0 86.7 86.3
3-2 0.91 115.0 86.7 86.5
4-1 0.78 127.0 79.1 83.1
0.78 128.0 783 83.1
4-2 0.78 129.0 775 83.1
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Fig.3 Water advance curvesin different morphologic fields
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Fig4 Simulated infiltration depths along field length in different
morphologic fields when irrigation finished
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Table4 Optimized field sizesin different morphologic fields

5t BER KR >80% bl SRR
g aimEK/m m m
- -1 105~170
TAEmERE 60~170 150~170
2 60~134
-1 83~157
ANV 80~170 150~170
22 96~176
o -1 153~218
MEEAE v VA 150~220 200~220
-2 153~222
) -1 106~192
T2 RE 90~190 170~190
4-2 90~185
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Comparison of border irrigation practicesin different morphologic fields
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Abstract: To evaluate the effect of field morphologic change on irrigation performance, the field soil characteristics and
irrigation performance of 4 types of irrigation fields i.e. border-strip irrigation (BSl), rill irrigation (RI),
shallow-furrow-border irrigation (SFBI) and border-furrow irrigation (BFI) were calculated and simulated with
WinSRFR3.1 model. The differences induced by the change of field morphologic between these irrigation patterns were
compared, and reasonable border lengths for different morphologics were suggested. It was concluded that soil
infiltration characteristics and field roughness were quite diverse in different morphologic fields, characterized with the
highest roughness in BFI while lowest in BSI, and the rapidest infiltration rate in BSI while slowest in SFBI. For long
border, the performance is in order of SFBI> BFI>RI>BSI. Under afeasible inflow rate of 4.5 L/(m:-s), to obtain above
80% application efficiency, the optimum border length should be 200-220 m, 170-190 m, 150-170 m, and 150-170 m
for SFBI, BFI, RI, and BSI, respectively. Field morphologic playes an important role in surface irrigation performance,
and it is necessary to be considered in the futher study and practice of surface irrigation.

Key words: irrigation, models, infiltration, soil moisture, field morphologic, surface irrigation, surface roughness,
irrigation performance



