+ % (Soils), 2013, 45(1): 152-158

0% (X B A5 1 A 25 ()T RS AR 5T

1,2

(1 710048 2

0.2575 ay
Kriging

Philip

ay 90 min

as 30min 60 min 90 min

12.25% 28.15% 25.56%  24.57%
Philip

S152.7

[1-3]

[4] [3]

Rasoulzadch Sepaskhah!®!

6

Machiwal [
[8]

Horton
[9]

Philip

[10]

[11]

(51209171)
(106-00X101
(1981—)

637.6 mm

3 km

44

(2010JQ7010)
106-5X1205)

712100)
44

ay ay

0.228 0

884 mm

431 ~ 445 m

452 ~472 m 511 ~559 m

30 km? (
10 km)

(11JK0640)

E-mail: nwbo2000@163.com



153

GPS =8t + At )
. 1 (cm) ¢t
2 Philip (min) S (cm/min®’) A4
2.1 Philip (cm/min) ()
Philip D
2~3 A
[1,5,7]
1 ZFNEANESHERERTE
Table 1 Infiltration parameters and scaling factors in survey points
S (cm/min®®) A (cm/min) as a, S (cm/min®®) A (cm/min) as a,
1 0.505 0.079 0.620 0.692 23 0.498 0.106 0.604  0.798
2 0.392 0.083 0.374 0.707 24 0.213 0.114 0.110  0.828
3 0.810 0.159 1.596 0.979 25 0.201 0.073 0.098  0.663
4 0.279 0.140 0.189 0.919 26 1.510 0.092 5551 0.745
5 0.566 0.130 0.780 0.884 27 0.553 0.203 0.744  1.106
6 0.828 0.100 1.668 0.774 28 1.080 0.185 2.839 1.056
7 0.817 0.182 1.623 1.047 29 0.183 0.403 0.082 1.558
8 0.972 0.138 2.300 0.911 30 0.790 0.408 1519 1.568
9 0.993 0.124 2.398 0.865 31 0.911 0.182 2.020  1.047
10 0.399 0.142 0.387 0.925 32 1.320 0.062 4.241 0.611
11 0.713 0.216 1.238 1.141 33 0.122 0.125 0.036  0.868
12 0.252 0.163 0.154 0.991 34 0.841 0.287 1.721 1315
13 0.764 0.150 1.421 0.949 35 0.010 0.409 0.001 1.570
14 0.729 0.163 1.295 0.991 36 1.090 0.072 2.892  0.659
15 0.700 0.320 1.193 1.389 37 1.000 0.175 2434 1.027
16 0.487 0.255 0.577 1.240 38 0.566 0.086 0.780  0.720
17 0.898 0.075 1.962 0.674 39 0.663 0.117 1.070  0.840
18 0.910 0.119 2.015 0.845 40 0.446 0.278 0.483 1.294
19 0.559 0.126 0.761 0.872 41 0.960 0.295 2.245 1.333
20 0.159 0.124 0.062 0.864 42 0.106 0.148 0.027  0.944
21 1.132 0.137 3.120 0.909 43 0.249 0.154 0.151  0.963
22 0.760 0.148 1.406 0.945 44 0.254 0.073 0.158  0.663
§=0.641 A=0.166
S 4
S 4
Philip 51y 72134 )
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Table 2  Statistical results of scaling factor a,

44 1.570 0.611 0.970 0.2498 0.945 0.409
0.451 —-0.493 —0.060 0.2443 0.413 —-0.296
Kriging (MSE) 0 (ASE)
a, (RMSE) (RMSSE)
SPSS 10 a
ay « 2 ME 0.0117
a, MSE 0.1498 ASE
Kriging 0.169 3 RMSE 0.0138
RMSSE 1.002
3.2 ay 254845m 1611.28m
ay
ArcGIS C, 0.0039 CotC,  0.0402
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Fig. 3 Trend analysis of scaling factor a, a,
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Table 3  Predicted scaling factor a, and cumulative infiltration of different times compared with measured values

ME (%) (%)
ay A 0.611 1.570 0.970
0.012 1.24 12.25
asp 0.670 1.665 0.982
Lomin ' 3.285 16.567 8.498
0.006 0.07 28.15
Ip 5.109 18.336 8.504
T6omin Iy 5.927 30.599 14.942
0.048 0.32 25.56
Ip 8.535 34.018 14.990
Toomin Iy 8.463 44215 21.047
0.098 0.46 24.57
Ip 11.684 49.264 21.145
44
Ip Ly
ME 3
ay
30 min 60 min 90 min
ME 0 ay
3 ay 30min 60 min
90 min
2%
ay
4
as 30 min 60 min 90 min (1) Philip
12.25% 28.15% 25.56% 24.57%
ay 20% a
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30% 2) ay
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ay
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ay
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ay



158 45

for furrow irrigation[J]. Biosystems Engineering, 2003,
86(3): 375-383

[71 Machiwal D, Madan KJ, Mal BC. Modeling infiltration and
quantifying spatial soil variability in a wasteland of
Kharagpur, India[J]. Biosystems Engineering, 2006, 95(4):

568-582
(8] , , .
[J1. ,2004(11): 11-13
(9] , , , . .
0] . 1. ,
’ ? 2006, 17(4): 471-476
[J1. , 1986(12): 1-10 [10] ' (
[2] Clausnitzer V, Hopmans JW, Nielsen DR. Simultaneous ) [D]. . . 2008
scaling of soil water retention and hydraulic conductivity [11] i , ; )
curs[J]. Water Resources Research, 1992, 28(1): 19-31 [J/OL]. Http://www.paper.
(31 , , : edu.cn. [2009-12-28]
Kriging 1. » 2000, 28(6): [12] Johnston K, Ver Hoef JM, Krivoruchko K, Lucas N. Using
30-35 ArcGIS Geostatistical Analyst{M]. California of USA Esri
[4] s . B Press, 2001
, 1987(3): 1-9 [13] Cambardella CA, Moorman TB, Novak JM, Parkin TB,
[5] , Anlauf R, Richter J. Philip Karlen DL, Turco RF, Konopka AE. Field-scale variability
1. , 1989(9): 1-8 of soil properties in central lowa soils[J]. Soil Science
[6] Rasoulzadch A, Sepaskhah AR. Scale infiltration equation Society of America Journal, 1994, 58(5): 1 501-1 511

Study on Spatial Variability of Infiltration Characteristics
in Yangling District

NIE Wei-bo'?, FEI Liang-jun', MA Xiao-yi’
(1 Institute of Water Resources, Xi’an University of Technology, Xi’an 710048, China; 2 Key Laboratory for Agricultural
Soil and Water Engineering in Arid Area of Ministry of Education, Yangling, Shaanxi 712100, China)

Abstract: Based on 44 groups of soil infiltration experiments in Yangling district, this paper analyzed the scaling process
of Philip equation and disclosed the spatial variability of infiltration characteristics in Yangling district by using scaled theory,
traditional statistical and geostatistics method. The results showed that the scaling of infiltration process based on a, was best
among different scaling factors. The variable coefficient C, of scaling factor a, was 0.257 5 which was medium variability, and a
was showed to be logarithmic normal distribution. Scaling factor a, was a second-order trend, and the best theoretical model of
spatial variability of a4 was spherical model, the proportion between nugget and sill was 0.228 0, showing a, had anisotropy and
strong spatial correlation, and structural factors mainly caused the spatial variability of scaling factor a,. The results of ordinary
Kriging interpolation showed that a, and the spatial distribution characteristics of accumulative infiltration in 90 min highly
agreed with each other. The predicted values of a, of the 44 groups and accumulative infiltration in 30 min, 60 min, 90 min are
compared with the measured values, and the mean absolute errors were 12.25%, 28.15%, 25.56% and 24.57%, respectively.
Taking the actual situation into consideration, the predicted values in method of this paper is totally acceptable.

Key words: Soil infiltration characteristics, Philip equation, Scaling, Scaling factor, Spatial variability
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