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Table 1 Vertical distributions of soil moisture in years different in hydraulic condition

K T8V IF Soi S o
AR [ 7K i + B Soil depth (em)
Precipitation
Land use type  Year
. (mm) 0~20 20 ~40 40 ~ 60 60 ~ 80 80 ~100 100 ~120 120 ~140 140 ~160 160 ~ 180
1981 346. 6 14.52 14. 15 13.74 13. 63 13.38 13.20 13.09 13.48 14. 06
4 H 1982 233.0 12. 56 11. 46 10. 68 10. 58 10. 83 11.79 13.09 13.29 13. 63
Terrace 1983 470.2 16. 56 16.28 15.38 14.18 13.19 12. 65 12. 69 12.77 13.82
2011 297.0 12.22 10. 00 7.98 7.50 7.37 7.38 7. 65 7.95 8.22
1981 346. 6 11.05 10.51 10. 94 10. 14 10. 32 10. 51 10.93 10. 90 10. 94
Wb b
1982 233.0 10. 62 9.40 8.63 8. 46 8.96 9.37 9.19 9.07 9.24
Slope farmland
1983 470.2 12. 46 11.63 10. 39 9.63 8.75 8.56 9.17 9.30 9.35
1981 346. 6 9.47 8.35 7.90 6.74 7.09 8.16 8.53 9.28 9.76
TP 1982 233.0 6.79 6.59 6.41 6.42 7.21 8.01 8.91 9.26 9.61
Waste slope 1983 470. 2 9.50 8.83 8.48 7.88 7.60 7.60 8.27 8.93 9.53
2011 297.0 12. 41 9.30 7.83 6.97 6.12 5.86 5.95 5.79 6. 12
1981 346. 6 13.57 12.57 11. 80 10.99 10. 68 10. 45 10. 81 10.99 10.97
K 1 . 11.37 . .27 7. 7.95 10. . .94 .55
982 233.0 3 9.69 8.2 68 9 0. 00 8.62 8.9 9.5
Woodland 1983 470. 2 15.36 14. 05 13.04 12.51 12. 06 12.39 12.50 12.26 11.71
2011 297.0 13.96 8.73 7.17 6.73 6.52 6.95 6.54 6.93 6.87
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Table 2 Relevant parameters of the theoretical model for soil moisture variograms in terrace in different years

g — P fH HAMHE W HSEAHZIL A
14>
7 e Nugget value Sill Nugget value/Sill Range F
Year Theoretical model
C, Cy+ C Cy/(Cy+ C) a
BRR AT
1981 . ;k,{}ub\ -0.848 12. 09 -0.070 11 3.288 74.09
Spherical model
BROR A
1982 J(«Ijﬂ‘?:ji 2.484 13.42 0.185 1.699 108.2
Spherical model
R A 7
1983 . :kli}\*i -0.167 5.03 -0.033 18 2.448 113.5
Spherical model
BRIk AR
2011 *%TEJ_ -0.040 14.17 -0.002 82 2.084 43.34
Spherical model
x3 AEEMEMHMTEKSITRREERERNEXSH
Table 3 Relevant parameters of the theoretical model for soil moisture variograms in slope farmland in different years
g — e fH HHMHE W HSEAHZIL 7
14
7 e Nugget value Sill Nugget value/Sill Range F
Year Theoretical model
C, Cy+ C Cy/(Cy+ C) a
B A% 7Y
1981 . 3}3'{}\1‘;\ 2.516 8.204 0.307 1.774 3.045
Spherical model
BRR A
1982 J(«Ijﬂ‘?:ji 2.393 8.861 0.270 1.741 7.491
Spherical model
TP AR 7Y
1983 . :kli}\*i 0. 823 14.96 0. 055 2.96 16.29
Spherical model
BRIk AR
2011 kAR 2.482 8.436 0.294 1.768 5.396

Spherical model
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Table 4 Relevant parameters of the theoretical model for soil moisture variograms in waste slope in different years
i S E5 &A1 HEHE B ESEAHZIL AT
R e R Nugget value Sill Nugget value/Sill Range F
Year Theoretical model
C, Cy+ C Cy/(Cy+ C) a
SRARBO
1981 1.45 21.54 0. 067 2.19 159. 30
Spherical model
S pERT
1982 y =-9.63x* +19.73x - 1.24 96. 67
Linear model
B A
1983 0. 688 11.88 0. 058 3.404 24.72
Spherical model
B A Y
2011 5.942 13.18 0.451 2.116 5.65
Spherical model
x5 AEERFARMIBEASTRAYERRBUNEXSHE
Table 5 Relevant parameters of the theoretical model for soil moisture variograms in woodland in different years
A S Pl REHHE WEHSREAMHZLIL SRR
= j: > %:l_‘ il P >
e Nugget value Sill Nugget value/Sill = Tanee F
Year Theoretical model a
C, Cy+ C Cy/(Cy+ C)
AR A
1981 0.538 12.530 0.043 2.259 4.750
Spherical model
BRI
1982 1. 851 9.120 0.203 2.021 5.020
Spherical model
BOR AR A
1983 0. 803 3.683 0.218 2.343 1.730
Spherical model
BRARAR A
2011 4.310 7.708 0.559 1. 687 1. 641

Spherical model
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VERTICAL VARIABILITY OF SOIL MOISTURE CONTENT
INSEMIARID LOESS REGION
——A CASE STUDY OF SUNJIACHA BASIN OF LANZHOU IN GANSU PROVINCE

Fei Xiliang' Zhang Xinming'?  Jing Lingyun' Xing Gui’
(1 Research Institute of Water and Soil Conservation of Gansu,Lanzhou 730020, China)

(2 Engineering College of Gansu Agricultural University, Lanzhou 730070, China)

Abstract The Sunjiacha Basin of Lanzhou, Gasu Province was cited as a case for study. Geostatistic analysis was
done of the data of soil moisture measured in that region during 1982, 1983 and 2011 for vertical variability of the soil
moisture. Results show that the spherical model fits very well the vertical distribution of soil moisture in all the lands dif-
ferent in land-use (terrace field, waste slope, slope farmland and woodland) in wet years, quite well only in terrace field
and woodland and not in slope farmland and waste slope in normal years, and still to some extent in terrace field and
woodland in dry years. Soil moisture in slope farmland and waste slope varies randomly in distribution, and even if in the
rainy season its spatial autocorrelation is also very weak. The vertical variations of soil moisture in all the lands and in all
the years demonstrate a significant seasonal trend and go within the range of 1. 687 ~ 3.404 m, which tallies basically
with the extend of variation of the soil properties measured in the range self-similarity.

Key words Semiarid; Loess; Soil water; Vertical variation
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