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Experimental study and characteristic analysis of soil water
characteristic curve in Nanxiaohegou basin
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Abstract: [Objective] To study soil hydraulic properties parameters and fractal characteristic can lay a
foundation for the selection and identification of soil hydraulic properties parameters,as well as for soil wa-
ter movement and prediction of pollutants transport. [Method) Soil water characteristic curves of 56 soil
samples from different land uses were obtained in Nanxiaohegou basin by field and inside experiments. [Re-
sult] And the curve shape fitted in with use of Gardner logarithmic model, powerful model and exponential
model at the same time, the entire model fitted well and the logarithmic model was the best. Further analsis
of the relationship of the Gardner logarithmic model coefficient and constant showed that all the coeffi-
cients and constants of the different landform types were of linear relationship. [Conclusion] So, the Gard-
ner logarithmic model can be established to characterize the soil water characteristic curve of the Nanxiao-
hegou basin.
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Table 1 Experimental land of soil water characteristic curve in Nanxiaohegou basin
A HT Somree of ool LW /em [ LRA&S R LR VR e
Number " ’ Depth Number Source of soil Depth
- 29 0~20
Il N —~
! AR DB 0~20 30 3 W 20~40
2 Huaguoshan hippophae 20~60 ) -
3 rhamnoides 60~100 31 Sloping land 10~60
° j 32 60~100
4 b bABES 0~20 33 - 0~20
! iV T IE 3 5 1 4 R
5 Dongzhuanggou 20~60 34 Table avple orchard 20~60
6 dry gully 60~100 35 abie appie oreha 60~100
e _ 36 0~20
! B 020 37 Y T 8 20~40
8 Dongzhuanggou 20~60 : .1
9 wasteland 60~100 38 Table soybeans land 40~60
) 39 60~100
10 R 0~20 10 R G M 0~20
11 ;/EEE Elt,/é 7J((:‘U fé_‘n 20~60 41 Weijiatai tabulaeformis 20~60
12 thamutal wet gutly 60~100 42 land 60~100
13 e
14 FH G WA 0~20 43 7T L7 AR 0~20
15 Shibamutai wet gully 20~60 44 Changqingshan 20~60
16 60~100 apricotwood
17 A 0~20 45 93 35 5 7 0~20
il
18 ;/l;ﬂ'l nf)»j@ land 20~40 46 Niahtside slope alfalfa 20~60
19 thamutar camm fan 40~60 47 land 60~100
B AT 48 B L 0~20
20 N . 0~40 - . P
21 Changgingshan 10~100 49 Changqgingshan 20~60
oriental arborvitae 50 wasteland 60~100
22 U
| 0~20 51 A 0~20
23 T LR y o' L A
24 Changqingshan robinia 20~60 52 Sunny slope alfalfa land 20~60
25 pseudoacacia 60~100 53 unny siope aflatia fa 60~100
26 0~20 54 R - 0~20
Y50 T 5 K o R
27 Tob] land 20~60 55 o bard 20~60
98 able corn lan 60~100 56 “hangqingshan orchar 60~100
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Table 2 The fit parameter values of soil water characteristic curve of Nanxiaohegou basin
i h=ae % h=al~" lg h=—Alg 6—B
Number a b R? a b R? B A R?
1 753 979 24.136 0 0.962 3 0.105 4 6.971 9 0.984 1 0.977 2 6.971 9 0.984 1
2 3 000 000 26.756 0 0.992 1 0.057 1 7.887 0 0.992 6 1.243 4 7.887 0 0.992 6
3 464 479 20.278 0 0.9851 0.505 1 6.223 1 0.993 5 0.296 6 6.223 1 0.993 5
4 2 000 000 29.826 0 0.995 2 0.033 2 7.423 6 0.985 5 1.478 9 7.423 6 0.985 5
5 1 000 000 29.389 0 0.994 1 0.037 2 7.279 6 0.990 1 1.429 5 7.279 6 0.990 1
6 6 000 000 35.386 0 0.995 6 0.005 9 8.478 0 0.984 0 2.229 1 8.478 0 0.984 0
7 623 436 28.856 0 0.9817 0.045 3 6.566 1 0.992 9 1.343 9 6.566 1 0.992 9
8 3 000 000 33.564 0 0.996 6 0.010 7 7.964 6 0.987 9 1.970 6 7.964 6 0.987 9
9 2 000 000 31.935 0 0.996 8 0.020 5 7.3218 0.988 8 1.688 2 7.3218 0.988 8
10 473 323 25.185 0 0.954 8 0.085 2 6.544 4 0.987 2 1.069 6 6.544 4 0.987 2
11 7 000 000 38.078 0 0.996 1 0.002 5 2.724 6 0.989 1 2.602 1 2.724 6 0.989 1
12 3 000 000 32.469 0 0.993 7 0.014 7 7.806 7 0.985 2 1.832 7 7.806 7 0.985 2
13 58 441 21.716 0 0.908 8 0.363 6 4.593 5 0.975 8 0.439 4 4.593 5 0.975 8
14 111 596 20. 800 0 0.936 3 0.396 1 6.144 2 0.984 7 0.402 2 6.144 2 0.984 7
15 275 018 24.691 0 0.953 0 0.122 4 5.970 1 0.986 6 0.912 2 5.970 1 0.986 6
16 144 702 24.047 0 0.936 3 0.163 7 5.413 1 0.982 5 0.786 0 5.413 1 0.982 5
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4% 2 Continued table 2
i h=ae ¥ h=al0~" lg h=—Alg 6—B
Number a b R? a b R? B A R?
17 583 042 29.266 0 0.975 2 0.038 3 6.569 7 0.992 2 1.416 8 6.569 7 0.992 2
18 338 363 24.953 0 0.956 2 0.1050 6.184 5 0.988 7 0.978 8 6.184 5 0.988 7
19 539 951 26.409 0 0.983 6 0.086 5 6.415 2 0.994 8 1.063 0 6.415 2 0.994 8
20 316 400 23.163 0 0.967 1 0.191 4 6.030 2 0.992 9 0.718 1 6.030 2 0.992 9
21 50 502 19.774 0 0.899 3 0.556 5 4.488 5 0.9727 0.254 5 4.488 5 0.9727
22 29 556 16. 468 0 0.871 4 0.345 6 4.013 4 0.961 6 0.461 4 4.013 4 0.961 6
23 63 465 21.495 0 0.965 5 0.645 6 4.326 5 0.995 0 0.190 0 4.326 5 0.995 0
24 55 608 20.812 0 0.904 3 0.435 8 4.566 6 0.974 6 0.360 7 4.566 6 0.974 6
25 39 235 19.096 0 0.888 4 0.696 7 4.257 8 0.969 7 0.157 0 4.257 8 0.969 7
26 116 257 22.653 0 0.904 6 0.260 1 5.161 3 0.986 8 0.584 9 5.161 3 0.986 8
27 3 000 000 33.047 0 0.990 1 0.009 8 8.074 2 0.991 1 2.008 8 8.074 2 0.991 1
28 100 000 30.965 0 0.993 0 0.026 0 7.034 9 0.992 9 1.5850 7.034 9 0.992 9
29 213 387 25.244 0 0.931 5 0.096 2 5.858 1 0.978 0 1.016 8 5.858 1 0.978 0
30 871 976 28.548 0 0.981 4 0.039 8 6.942 5 0.995 0 1.400 1 6.942 5 0.995 0
31 204 316 24.463 0 0.947 8 0.137 7 5.710 6 0.986 7 0.861 1 5.710 6 0.986 7
32 282 767 27.843 0 0.941 0 0.050 3 6.097 7 0.982 3 1.298 4 6.097 7 0.982 3
33 778 847 38.595 0 0.985 5 0.044 2 6.779 9 0.995 7 1.354 6 6.779 9 0.995 7
34 593 445 25.472 0 0.982 9 0.102 0 6.533 7 0.995 8 0.991 4 6.533 7 0.995 8
35 86 453 22.8250 0.953 0 0.335 3 4.769 7 0.993 5 0.474 6 4.769 7 0.993 5
36 196 450 25.074 0 0.956 2 0.135 8 5.600 3 0.989 2 0.8671 5. 600 3 0.989 2
37 191 871 24,116 0 0.951 1 0.159 0 5.623 5 0.988 6 0.798 6 5.623 5 0.988 6
38 1 000 000 28.726 0 0.981 3 0.034 0 7.233 4 0.994 1 1.468 5 7.233 4 0.994 1
39 1 000 000 30.705 0 0.972 3 0.018 3 7.312 8 0.992 2 1.737 5 7.312 8 0.992 2
40 159 912 20. 246 0 0.943 6 0.418 6 5.487 3 0.986 7 0.378 2 5.487 3 0.986 7
41 17 258 19.462 0 0.904 5 1.447 7 3.2349 0.989 7 —0.160 7 3.2349 0.989 7
42 537 579 23.508 0 0.967 1 0.145 9 6.581 7 0.991 9 0.835 9 6.581 7 0.991 9
43 49 031 18.521 0 0.908 5 0.847 4 4.3837 0.975 9 0.071 9 4.3837 0.975 9
44 52 291 19.128 0 0.892 3 0.602 7 4.559 8 0.967 6 0.219 9 4.559 8 0.967 6
45 52 621 19.553 0 0.901 3 0.579 7 4.5250 0.973 3 0.236 8 4.5250 0.973 3
46 58 649 18. 506 0 0.906 9 0.7357 4.615 2 0.975 2 0.133 3 4.615 2 0.975 2
47 49 981 19.372 0 0.895 0 0.594 9 4.497 2 0.969 6 0.2256 4.497 2 0.969 6
48 46 900 20.966 0 0.932 1 0.598 6 4.2339 0.989 2 0.222 9 4.233 9 0.989 2
49 50 382 17.077 0 0.889 9 1.009 3 4.530 3 0. 966 6 —0.004 0 4.530 3 0. 966 6
50 61 141 19. 088 0 0.903 4 0.615 8 4.670 4 0.971 9 0.210 6 4.670 4 0.971 9
51 34 121 19.132 0 0.882 9 0.753 2 4.103 3 0.971 9 0.123 1 4.103 3 0.971 9
52 20 000 000 33.476 0 0.992 8 0.004 8 10.051 0 0.994 6 2.318 8 10.051 0 0.994 6
53 43 422 19.613 0 0.892 4 0.598 5 4.354 9 0.969 9 0.222 9 4.354 9 0.969 9
54 114 240 22.416 0 0.945 9 0.290 7 4.111 9 0.989 3 0.536 6 4.111 9 0.989 3
55 1000 000 30.113 0 0.981 0 0.0259 7.100 2 0.993 1 1.586 7 7.100 2 0.993 1
56 993 732 31.294 0 0.988 3 0.022 8 6.978 0 0.994 4 1.642 1 6.978 0 0.994 4
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Table 3

The relationship between parameter B and A in different landform types

BHAMXR
Relationship R?
between B and A

BilES

Landform type

B5AMXE
Relationship R?
between B and A

BES

Landform type

4238, Whole basin B=0.416 1A—1.579 1 0.861 9
YR b Table land B=0.459 6A—1.739 4 0.930 7
Y Hh Slope land B=0.375 5A—1.419 8 0.852 4
Wi H Gully land B=0.473 1A—1.953 2 0.839 4

4¢ H Farm land B=0.427 3A—1.590 5 0.944 3
M Woodland B=0.357 0A—1.3615 0.858 0
i Wasteland B=0.473 1A—1.953 2 0.895 0

HTZHASB HAERIFMLME LR, H LK
B {ECA Gardner X} HUE A g v LIS 2{UA S5 A

1) Gardner XF 50 B (K 4) , 1% 858 Bl g Bp— 5
B
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Table 4

One-parameter model of whole basin and different geomorphology

2k B — SRR

Landform type One-parameter model

ik H— SRR

Landform type One-parameter model

43 Whole basin lg h=—Alg §—0.416 1A+1.579 1
Wi H Table land lg h=—Alg 6—0.459 6A+1.739 4
Wi # Slope land lg h=—Alg 6—0.375 5A+1.419 8
Vg HL Gully land lg h=—Alg §—0.473 1A+1.953 2

4¢ M Farm land lg h=—Alg 6—0.427 3A+1.590 5
P Woodland lg h=—Alg 6—0.357 0A+1.361 5
Fii i Wasteland lg h=—Alg 6—0.473 1A+1.953 2
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Table 5 Statistical characteristics of A in the one-parameter model
s /M PN (: ¥ bR 2 FEA KL
Landform type Minimum Maximum Mean Standard deviation Sample size
4=V Whole basin 2.724 6 10.051 0 5.873 5 1.467 8 56
i1 s Table land 4.593 5 6.581 7 5.893 5 0.826 0 14
i H Slope land 2.724 6 10.051 0 6.325 2 1.617 1 32
VBB Gully land 4.103 3 4.566 6 4.400 0 0.183 2 10
A M Farm land 4.593 5 10.051 0 6.572 6 1.250 4 27
FH Woodland 2.724 6 7.034 9 5.535 8 1. 460 6 13
Feih Wasteland 4.103 3 7.806 7 4.968 2 1.276 7 16
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