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Study on the Predictive Model of Irrigation Water Infiltration
Depth Based on Neural Network

CHEN Hai-bo', HU Yue-ming’, HU Jun-wan', CHEN Lian-cheng’

(1 College of Engineering,South China Agricultural University , Guangzhou 510642 ; China;
2 College of Information,South China Agricultural University , Guangzhou 510642 , China)

Abstract ; Sprinkling irrigation experiment were done on three soils in the South China area. Key charac-
teristic values of soil infiltration were extracted ,and the recognition model of soil infiltrability category was
built by using neural network. The infiltration depth predictive model of irrigating water was generated by
using experimental data. The verification experiments were done in laboratory. The results showed that
the recognition model of soil infiltrability category could sort the two checked soils, The percentage error

between the predictive filtration depth and the real depth was less than 10%.
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Tab.1 The mechanical composition of five kinds soils
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0.05~2mm 0.0 ~0.05mm 0.005~0.01 mm 0.001 ~0.005 mm

<0.01 mm <0. 001 mmu P

73.0
40.0
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Fig.1 Two-layer MLP model
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Tab.2 Experimental data of soil 1 -3 n=3
j:-j-:‘g ) Zﬁ_g q/_(mL --min_;) t?minﬂ hy/em o,/(em-min”') g,/(V-min~') g,/(V: r;lin") m, Il
+#E1 1 160 60 20. 0 0.250 0 0.551 5 ~0.022 3 0.335
2 160 56 19.0 0.267 9 0.602 6 -0.0150 0. 368
3 160 62 20. 5 0.234 4 0.583 3 ~0.024 6 0.302
+HE2 1 68 150 22.0 0.100 0 0.110 0 ~0.011 3 0. 302
2 68 155 22.5 0.097 0 0. 160 0 ~0.015 8 0.315
3 68 145 21.0 0.103 0 0.102 0 ~0.010 8 0. 290
43 1 160 51 38.0 0.294 0 0.2152 ~0.034 8 0. 167
2 160 47 37.0 0.319 1 0.198 0 ~0.030 6 0. 184
_ 3 3 160 50 33.0  0.2860 0.202 0 -0.031 3 0.160
Z< 2 A LIS B R HIR AR P, #®3 ARINBHERE T IRARIDAE
" vs Y F 02940 0.250 0 0. 100" Tab.3 Experimental data from the soil of different infiltra-
£, 0.2152  0.5515  0.110 oAy "=
P = = :
g, *10| | -0.3480 -0.2129 -0.113 A g U Y in hyem h/em K,
m | L o170 03350 0.302] _FH /V_ (mlL - min ')
% 1 1.66 68 60 14.25 18.4 0.77

FEIRABLERED 3 B A 2 1.80 68 5 15.00 17.7  0.85

T=[0 01 . 3 2.20 68 50 16.25 19.6 0.83
0 1.0 f 1 1.10 160 15 14.25 12.35 1.15
- ,%JﬁﬂélﬂSiidefF N 2 0.50 160 25 15.00 12.5 1.20
S W B AR (B b LB T I ?EF%"*:IW%% 3 0.70 160 20 15.00 11.5 1.30
el T 1 A 9 3SR, ‘* #® 1 0.80 160 10 17.50 12.5 1.40
- 2 0.80 160 10 18.00 12.5 1.44

2.2 EBANEREWNER - —

R33N LRERE 2 RBERBEIE, BEN HEPHABEE R G, BRK+ 1 A2
BHERABRE, AR 6 KEANELENES MHE2 MERHTRE. £ 1 RKMERELEA
BIERB(Ky) HHPABHESN LE K, 8 BN, B4 1 50 A8 28 5l % 24 1A
0. 82, ABHEEFHLEK, N 1.22, ABBKTIE SE5BIERS, B O30 RE S NAE %K 84
Ky 7 1.42. SKB B ERAVERESRRE, A (4).(5)
2.3 REZRWIT Bl TlEB K ABRIRE. R4 B2 kK15 1
2.3.1 ANBEANRANEBARIE EBKELEE KEENSBEE.




102 OB OR WLk % % %30 %
F4 RIS 1 XEERIERBIE
Tab.4 The first irrigating data of test soil
e pe q/ t,/ v4/ &/ £,/ - B H
(mL + min~") min (ecm+min™") (Vemin™") (V+min™") &R
R+ 1 1 180 26 0.576 9 0.091 4 -0.215 0.112 CL
2 180 28 0.5357 0.1050 -0.260 0.130 G
i+ 2 1 68 135 0.110 0 0.024 7 -0.016 0. 189 55
2 68 130 0.150 0 0.026 0 -0.019 0.192 55
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Tab.S The second irrigating data of the test soil [3]
t# BF5 0 /V¢/(mlL-mn™') #/mn hg/em hy/cm _,
BB+l 1 0.5 180 6  15.0 14.0 [4]
2 0.5 180 6 15.0 14.2
BK®+2 1 0.25 68 57 15.0 17.0 [5]
2 ﬂs 68_. 5_7_ 15.0 16.5
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