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Fig. 2 Spatial dstribution of soil moisture( Apr. 2005)

[ 5] Legend [ Legend

[# 5| Legend

i : 1 Aspect | 3% i Slope
i # Elevation,m N3 ! Slop L
'mngh 1195m ' 360 ‘”Engh 89
" NC ; i
{fLow: 1 035m ! {KLow:0
'
i
A B
3 (A ;B ;G )

Fig 3 Topographic factor maps of the experiment region (A. Elevation; B. Asped; C. Slope)

1
Table 1 Communalities of the variables

0~ 30 an 0~ 30 cm soil depth 30~ 60 cm 30~ 60 an soil depth
Topographic factors
Initial Extraction Inttial Extradion
Elevation 1. 000 0. 556 1. 000 0. 553
Aspect 1. 000 0. 651 1. 000 0. 149

Slope 1. 000 0. 144 1. 000 0. 650
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2

Table 2 Characternistic variables

Initial eigenvalues

Extraction sums of squared loadings

Soil Component
depth Eigenvalue Contributi Cumulative Eigenvalue Contributi Cumulative
on rate( % ) ontribution on rate(% ) ontribution
rate( %) rate( % )
0~ 30 em I Aspect) 1.35 45 45.00 1.35 45 45.00
2( Elevation) 0.978 32 59 77.59
3( Slope) 0.672 22 41 100. 00
30~ @ cm I( Slope) 1.35 45 05 45.05 1.35 45 05 45.05
2( Elevation) 0.976 3255 77.60
3 Aspect) 0.672 22 40 100. 00
,  0~30cm ,
) ) ;0 30~
60 cm s , , 5~ 35° 5
0~ 30 cm , 5 =3,
, : 57~
) , 20 20~ 35°
, 2.5
Bl 30~ 60em
, ( Curve Estimaion)
[ 10] 11 i
2.4 R’ :
0~ 30 cm R, N
, 30~ 60 an
, SPSS 11
, (0~ ( . X
30 cm) (30~ 60 an) ) F ;
¢ , , 11.25 p<
, 0.000 1
, , 5°~ 208 :
( 4y, M= 2.56(\ ), f(x1)= = 371 %10 x7+ 0.00 026x7 —
: 280§~ 0.045v 1+ 14.03 x € (292.5~ 360, 0°~ 112.5°)
12. 5 ,112.5°~ 282.5° 5~ 20 :
Fx2)= 1.16x 10" °x3— 0.000 35x3+ 14.31
( x2€(112.5~ 192.5°)
:292.5°~ 360°,0°~ 112.5°; :112.5°~ 292.5°) 20°~ 35
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0 256 5 10 15 20 25
M Aspect Num + +— +— + + + A
112.5° ~123.75° 11
1575° ~168..75° 15
168.75° ~180° 16
270° ~281.25° 25
146.25° ~157.5° 14
281.25° ~292.5° 26
123.75° ~135° 12
135° ~146.25° 13
191.25° ~202.5° 18
225° ~236.25° 21
180" ~191.25° 17
247.5° ~258.75° 23
258.75° ~270° 24
213.75° ~225° 20
236.25° ~247.5° 22
202.5° ~213.75° 19
0° ~11.25° 1
303.75° ~315° 28
1125° ~22.5° 2
101.25° ~112.5° 10
33.75° ~45° 4
45° ~56.25° 5
292.5° ~303.75° 27
225° ~33.75° 3
56.25° ~67.57 6
67.5° ~78.75° 7
315° ~326.25° 29
78 75° ~90° 8
326.25° ~337.5° 30
348.75° ~360° 32
90° ~101.25° 9
337.5° ~348.75° 31
282.5°~ 112 5 ,112.5~2825
As the clock the 282.5°~ 112 5 is sunny aspect, thel 12. 5°~ 282 5is shady aspect
4
Fig 4 Cluster analysis of asped
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Fie. 5 Cluster analysis of slope
3
Table 3 Fiting of different types of curves
Slope A gpect Curves Function R? F p
5~ 2A° 1125 ~ 282 5 Cubic y= = 0.045x+ 0.000 26x2- 3.71%x 10~ 7x3+ 14.03 042 10.23 < 0.000 1
282.5~ 1125 Cubic y= —0.000 35x 2+ 1. 16x 10~ %x*+ 14 31 069 5625 < 0.000 I
20°~ 35 1125 ~ 282 5 Cubic y=0.022x— 2.2x 107 x?~ 8.83x 107 823+ 10. 63 043 11.47 < 0.000 1

282.5~ 1125 Cubic y= - 0.00046x 2+ 1. 44x 10" 63+ 15 4 079 26143 < 0.000 I
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F(x3)= - 8.83x 10 "ai- 2.2x 107 a3+
0.022x3+ 10. 63 x3€(292. 5~ 360°, F~ 112.5°)
20~ 35° :
f(x4)= LMx 10 °xi- 0.000 46x3+ 15.24
x4€(112.5°~ 192. 5)

)

f(x)( 5~20, 202.5°~ 360°,0°~ 112.5°)

J‘/’(xi)d(xi)

0= i €(1,23,4)
J;’(xl)d(xl)

4
4
Tale 4 Codficients relation of soil moisture and slope
Slope
Aspect $~20 20~ 3%
Shady aspect 1 09
Coefficient Sunny agpect 0.82 0.8
2
0~ 30 cm s
) ; 30~ 60 em ,
2 2

: 282.5° ~ 112.5°,
112.5~ 282.5
5%~ 20°
5~ f(x1)
== 3.71%x 10 "xi+ 0.000 26x7— 0.045x,+ 14.03
x1€(29%.5°~ 360°, F~ 112.5°); 5°~ 20
Sf(x2)= 1.16x 107 *a3 -
0. 000 35x3+ 14.31 2 €(1125~ 192.5);
200~ 35 :f (x3)= - 88 x
10 83— 22x 10 3+ 00223+ 10.63 x5 € (2925~
360°, O~ 112.5) ; 20~ 35

20"~ 35°

: f(xa)= 1.44% 10 °xi- 0.000 46x7+

15.24 x4€(112.5~ 192. 5)
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VARIATION OF SOIL MOISTURE IN RELATION TO TOPOGRAPHIC FACTORS IN
LOESS REGION OF WEST SHANXI

Liu Xin'  Bi Huaxing"? Li Xiaoyin"? Li Jun' Guo Mengxia' Lin Liangliang! Guo Chaoying'
(1 School  Soil and Waer Conservaion, Bejing Foresiry Unwersity , Bejing 100083, China)
(2 Key Laboraiory o Soil and Water Consavation and Desertification Combaiing, Minisiry f Educaiion, Bejing 100083, China)

Abstract A typical slope in the Caijiachuan watershed, Loess Plaeau of Chinawas an object of research. A total of 313
soil moisture monitoring points were laid out in a 20 m X 20 m grid pattern in the experiment site for measuring soil moisture in
two layers, O~ 30 an and 30~ 60 an, withTDR ( time-domain reflectrometry) in 2005. Based on the daa, a soil moisture dis
tribution map was plotted with the Kriging method and then superposed over on the topographic fador maps of aspect, slopes and
elevation, derived from DEM, thus forming a database of relationships betw een soil moisture and different topographic factors for
analysis of effects of different topographic factors on soil moisture, and variation of soil moisture attributed to topographic factors.
Results show that in the O~ 30 an soil layer, the topographic factors were in the order of aspect > elevation> slope in effect on
soil moisture, while in the 30~ 60 an soil layer, the sequence is slope> elevation> asped. The cluster analysis of aspeds and
slopes indicated that aspeds could be sorted into two categories: 292.5 ~ 360°( () ~ 112.5° (shady slope) and 112.5°~
292.5 (sunny slope), and so could slopes, 5°~ 20 and 20°~ 35 according to their effeds on soil moisture. Based on the sor-
ing models for fitting fundional relaions betw een soil moisture and the topographic fadors were established and codTicients of the
relations worked out. Assuming the soil moisture modulus is set as 1 when a shady slope is 5 ~ 20° in gradient, and it is 0. 99
on a sunny slope the same in gradient, 0. 82 on a shady slope, 20°~ 35  in gradient, and 0. 80 on a sumy slope the same in
gradient.

Key words Topographic factor; Soil moisture; Kriging; Multifactor analysis; Cluster analysis



