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Experimental study on irrigation water flow propulsion
resistance affected by crops distribution

WANG Haolan, ZHANG Shengtang, LI Hong, WANG Xuerui, QU Junlin
(College of Geological Science &Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The crop distribution with different spacing has an impact on the irrigation water flow resist-
ance. The effect of crop spacing and irrigation depth on water propulsion resistance was analyzed based
on the hydraulic model. The results show that the coefficient resistance along the land increased with the
increase of average water depth. The resistance coefficient along the land increased with the decrease of
the crop spacing at all of the different slopes. And the effects were more significant when the water was
deeper. The experimental results have a significance to choose the rational spacing of the crop distribu-
tion, which makes the irrigation water flow in an effective and controllable way.
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120 x 120 0.0149 0.0140 0.0006 0.0131 0.0135 0.0008 0.0535

0.0200 0.0193 0.0009 0.0176 0.0179 0.0007 0.0400

0.0255 0.0248 0.0013 0.0221 0.0223 0.0008 0.0444

0.0380 0.0370 0.0024 0.0312 0.0316 0.0009 0.0589

0.0401 0.0391 0.0026 0.0327 0.0331 0.0009 0.0575

0.0451 0.0440 0.0032 0.0361 0.0364 0.0010 0.0590

0.0498 0.0485 0.0037 0.0390 0.0395 0.0012 0.0687

0.0567 0.0556 0.0046 0.0435 0.0438 0.0010 0.0565

0.0653 0.0640 0.0057 0.0485 0.0488 0.0012 0.0632

0.0748 0.0731 0.0070 0.0535 0.0540 0.0016 0.0799

0.0861 0.0849 0.0085 0.0596 0.0599 0.0011 0.0557

0.0935 0.0922 0.0097 0.0631 0.0634 0.0012 0.0586

0.0980 0.0961 0.0104 0.0649 0.0653 0.0018 0.0834

120 x60 0.0090 0.0069 0.0004 0.1194 0.0076 0.0017 0.0480

0.0129 0.0111 0.0006 0.1240 0.0113 0.0016 0.0602

0.0230 0.0212 0.0013 0.1476 0.0199 0.0016 0.0773

0.0321 0.0306 0.0021 0.1695 0.0271 0.0014 0.0671

0.0372 0.0348 0.0026 0.1811 0.0305 0.0022 0.1058

0.0400 0.0381 0.0029 0.1899 0.0327 0.0017 0.0815

0.0449 0.0429 0.0034 0.1959 0.0360 0.0018 0.0893

0.0522 0.0500 0.0044 0.2133 0.0407 0.0020 0.0934
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60 x60 0.0105 0.0082 0.0004 0.1101 0.0089 0.0020 0.0768
0.0154 0.0132 0.0007 0.1228 0.0133 0.0020 0.0908
0.0180 0.0158 0.0009 0.1300 0.0156 0.0019 0.0952
0.0218 0.0199 0.0011 0.1353 0.0189 0.0017 0.0934
0.0265 0.0242 0.0015 0.1449 0.0225 0.0021 0.1178
0.0308 0.0281 0.0019 0.1600 0.0257 0.0025 0.1290
0.0379 0.0350 0.0025 0.1750 0.0308 0.0026 0.1395
0.0439 0.0409 0.0032 0.1895 0.0350 0.0027 0.1395
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R A, SRR KIS 0, R IR
BUB A LR SRR Y 3 AR AR, AL 120 mm x
120 mm %] 120 mm x 60 mm, F-F] 60 mm x 60 mm,
It Hac s B8 8K ks B, fm il it Bk A
R P ayEdE.

TEFR 1 rp KA RS O 1, ANISAEIY 2345 5]

BN 2R, BEE -3 K ER B AN B R, v AR BE ) R 8K
SN RTAIE PN SR

S TR EL A AR B3 0 B, WY AR RH ) R
BN SRR h Z MR OC R, (Rl B) A7 395 i A
[7i] 37 ] BEAN () BV R BEL Ty 3R 85 A Bl 7K Sk i B B
AR, 200 T A - R g niE 1,

L 1 AT A KA S O, VR4 0 43 A TRl BE R
[, Bt 2 ZK IR AN T A VR RE B ) R 00 S e K
()38 A BTN, 43 A [A]#E >R 120 mm x 120 mm Y
R EMIEY U\ I HER PN c
SRS MAEY 0 AR R EE A 60 mm x 60 mm B, HT#E
RH 77 22 B0 I 3G 1 3R e K5 24 40 A [B)
120 mm x 60 mm B}, ¥R BH 77 2 BUE L K 38 K1)
AT AN E Z (8],

FRUGRIE B L E) 1. 0% |, FRARK IR el AR
FRRHER A AT (R TSR T /K Sk w8 B 1 SR R £l , i ok
TR TR L, N 2 R

15 2 AT A5, ZE7K A ol 1. 0% B, TCietEY
{14 43 A ) BE A0 ) ek A Bt T 207K R A AS T R, T
FERH S R B AR 34 - B RS 3 (H 2] L
KEE H MK GEEE] 0. 02 B, YRR 1 R BOTF 1%
Wi/ IN AR RN i B AR /NI H AR KA % 0..03 ~
0.04 B, Wy EBH 1 R B i 10+ S BN

HRPEAT 2138 2 8, PR VA FERH ) &%k
X 5K h Z R RE L RIE 2 iR .

P2 AT, oK R R 1. 0% , X FAEYI Y
ANTE] A (R B i KR BN BT 39 R, T R BEL T ZR %K
H SRR 58 1 KRR BAERE 2 hf
— B R BB, MUK IR K BGAE] 0. 02 B, iR
RH 7 Z BT LR 2 B0 08 /1N, N [ 1) 3 A () B 45
RH 7 22 B0/ 1) i #4553 R A0 A [, 43 A3 (8] B
120 mm x 120 mm A}, 75 2 BH 7 22 BB /)N 1) 3
B HL Y /IMEL B K5 T 24 4 A (] B 60 mm X 60
mm 5, VAR RH 77 22 55080/ 1) e SR sl IME #RAR /DN 5
SyARIRIEE A 120 mm x 60 mm (475 REBE 1 2 £ 00 A8
TR AE T 53 S 5 2 ] .

ARSI I KA R B FE 1. 5% , AR
BRAAE 0 1 43 A ) BE 4 7000 S 0 SRl A8 7K Sk v
JE by by, SRR LR, SRR

T 3 KRR 1. 5% I, HOR U Bk o A
RS2 2% (AR TH AT LA H i 2 /KR B AN B3 K, 1
PR ) R A B T BRI

TESERE A 1. 5% B, 2 i RE B ) R A A 5K
LR b L, E 3 PR



4531

FISIR 55 A o AWK R R ) SEYSESE 247

2 WEH1.0%KHIEEIE

x3 WEH1.5% B EE

i h/ h/ Qun/ e/ Rem/ b/
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FlE/ mm m m (m3 5ol )(m-s’] ) n m W/ mm m m (m3 -l )(m-s’] ) m m A
120 x 120 0.0058 0.0075 0.0009 0.3528 0.0064 0.0165 0.0444 120 x 120 0.0021 0.0041 0.0004 0.3642 0.0030 0.0293 0.0349
0.0102 0.0115 0.0018 0.4239 0.0103 0.0158 0.0473 0.0039 0.0054 0.0007 0.3955 0.0045 0.0262 0.0395
0.0113 0.0135 0.0021 0.4188 0.0117 0.0159 0.0552 0.0069 0.0073 0.0013 0.4480 0.0068 0.0232 0.0413
0.0123 0.0178 0.0024 0.4134 0.0140 0.0158 0.0674 0.0080 0.0084 0.0014 0.4421 0.0079 0.0230 0.0483
0.0135 0.0202 0.0026 0.4068 0.0155 0.0149 0.0730 0.0090 0.0093 0.0017 0.4776 0.0087 0.0229 0.0458
0.0154 0.0237 0.0030 0.4005 0.0177 0.0136 0.0783 0.0099 0.0104 0.0021 0.5085 0.0097 0.0231 0.0451
0.0178 0.0303 0.0037 0.4136 0.0213 0.0115 0.0748 0.0139 0.0142 0.0034 0.6025 0.0131 0.0229 0.0433
0.0194 0.0357 0.0043 0.4235 0.0240 0.0094 0.0659 0.0170 0.0205 0.0042 0.5617 0.0171 0.0249 0.0706
0.0229 0.0437 0.0052 0.4358 0.0282 0.0062 0.0482 0.0210 0.0324 0.0053 0.5253 0.0234 0.0230 0.1020
0.0393 0.0563 0.0068 0.3682 0.0384 0.0028 0.0417 0.0250 0.0444 0.0068 0.5343 0.0293 0.0192 0.1031
0.0475 0.0634 0.0078 0.3601 0.0433 0.0028 0.0487 0.0280 0.0562 0.0082 0.5459 0.0342 0.0145 0.0871
0.0562 0.0712 0.0091 0.3608 0.0482 0.0030 0.0586 0.0320 0.0663 0.0094 0.5466 0.0387 0.0093 0.0630
0.0655 0.0803 0.0104 0.3616 0.0533 0.0028 0.0599 0.0369 0.0731 0.0105 0.5364 0.0423 0.0055 0.0420
120 x60 0.0084 0.0081 0.0012 0.3646 0.0079 0.0147 0.0458 120 x60 0.0052 0.0052 0.0008 0.3650 0.0050 0.0224 0.0443
0.0108 0.0133 0.0018 0.3699 0.0114 0.0153 0.0664 0.0102 0.0099 0.0018 0.4518 0.0095 0.0221 0.0540
0.0123 0.0160 0.0020 0.3572 0.0132 0.0146 0.0790 0.0111 0.0104 0.0020 0.4636 0.0102 0.0217 0.0536
0.0134 0.0191 0.0023 0.3586 0.0150 0.0138 0.0841 0.0131 0.0114 0.0025 0.5054 0.0115 0.0205 0.0483
0.0154 0.0234 0.0027 0.3677 0.0176 0.0126 0.0858 0.0141 0.0133 0.0027 0.5013 0.0128 0.0217 0.0578
0.0177 0.0282 0.0032 0.3685 0.0205 0.0107 0.0847 0.0150 0.0138 0.0030 0.5140 0.0134 0.0213 0.0566
0.0224 0.0380 0.0043 0.3851 0.0260 0.0071 0.0653 0.0170 0.0165 0.0035 0.5200 0.0154 0.0221 0.0658
0.0259 0.0413 0.0048 0.3784 0.0286 0.0062 0.0646 0.0200 0.0265 0.0042 0.4578 0.0208 0.0218 0.1131
0.0334 0.0477 0.0056 0.3573 0.0336 0.0052 0.0714 0.0235 0.0356 0.0052 0.4629 0.0256 0.0192 0.1199
0.0429 0.0562 0.0068 0.3470 0.0396 0.0049 0.0842 0.0249 0.0405 0.0057 0.4636 0.0279 0.0172 0.1167
0.0519 0.0648 0.0081 0.3495 0.0451 0.0048 0.0917 0.0302 0.0538 0.0074 0.4796 0.0343 0.0119 0.0929
0.0623 0.0744 0.0096 0.3536 0.0509 0.0051 0.1076 0.0428 0.0679 0.0095 0.4518 0.0430 0.0067 0.0734
0.0674 0.0794 0.0104 0.3570 0.0536 0.0050 0.1105 0.0521 0.0744 0.0105 0.4274 0.0478 0.0044 0.0901
60 x60 0.0041 0.0034 0.0004 0.2634 0.0037 0.0143 0.0396 60 x60 0.0072 0.0081 0.0009 0.2999 0.0073 0.0225 0.0962
0.0052 0.0048 0.0006 0.2805 0.0049 0.0147 0.0475 0.0089 0.0096 0.0012 0.3320 0.0088 0.0225 0.0941
0.0096 0.0087 0.0012 0.3365 0.0087 0.0147 0.0592 0.0102 0.0107 0.0015 0.3546 0.0099 0.0225 0.0926
0.0102 0.0105 0.0014 0.3414 0.0098 0.01500 0. 0660 0.0116 0.0124 0.0018 0.3769 0.0113 0.0225 0.0940
0.0118 0.0128 0.0017 0.3523 0.0116 0.0149 0.0728 0.0139 0.0145 0.0022 0.3810 0.0132 0.0223 0.1066
0.0135 0.0152 0.0020 0.3474 0.0134 0.0147 0.0850 0.0163 0.0174 0.0028 0.4120 0.0155 0.0224 0.1070
0.0166 0.0203 0.0026 0.3499 0.0169 0.0137 0.0987 0.0211 0.0232 0.0038 0.4357 0.0199 0.0220 0.1211
0.0203 0.0293 0.0035 0.3607 0.0220 0.0107 0.0947 0.0241 0.0347 0.0047 0.4092 0.0255 0.0179 0.1425
0.0264 0.0372 0.0044 0.3539 0.0273 0.0084 0.0963 0.0276 0.0436 0.0066 0.4873 0.0300 0.0172 0.1138
0.0347 0.0460 0.0053 0.3362 0.0335 0.0068 0.1057 0.0354 0.0538 0.0070 0.4099 0.0362 0.0110 0.1239
0.0465 0.0563 0.0068 0.3358 0.0408 0.0073 0.1381 0.0437 0.0610 0.0080 0.3938 0.0413 0.0102 0. 1426
0.0582 0.0668 0.0084 0.3368 0.0476 0.0079 0.1730 0.0498 0.0657 0.0087 0.3840 0.0446 0.0105 0.1671
0.0693 0.0776 0.0101 0.3439 0.0537 0.0080 0.1889 0.0570 0.0728 0.0098 0.3831 0.0489 0.0102 0.1781
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FEBH 7 R B 2 K TR A8 A N R B 5 7F
KA 0.015 ~0.03 m B, W5 A2 FH ) R B K
Z 5 XU E/N, HEDKE - 0.06 m 2 J5 PR K
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