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Water content in aeolian sandy soils experiencing mining subsidence

CUI Xiang-xin', GAO Yong', LIU Cai-yun?

(1. Ecology Environment College, Inner Mongolia Agricultural University, Huhhot 010019, Inner Mongolia,
China; 2. Inner Mongolia Hydrologic Bureau, Huhhot 010010, Inner Mongolia, China)

Abstract: Research on the spatio-temporal variation law of soil water content in a subsidence area, espe
cially in a semi-arid mining area, was conducted to help reestablish a sound ecological system. In this
study, water loss in sandy soils of the Bulanta coal mining area in the southeast part of the Mu Us Desert
was analyzed and discussed using a spatial contrast method and correlation analysis in 2005 and 2006. One
sand dune without mining was the control, and the others subsided respectively in March of 2005 and July
of 2004. Results showed that the degree of soil collapse was significantly and negatively correlated (r =
- 0.73, P 0.05) to the water content of sand dunes. For 0 - 100 cm depths, during both the rainy and
drought seasons, 1) water content of non-collapsed dunes was significantly greater (P 0.01) than
collapsed dunes; 2) at different depths, water content in non-collapsed dunes was significantly greater (P

0.01) than corresponding depths in collapsed dunes, except of 60 - 100 cm depths; and 3) except for
the top of 2004-year collapsing dune, for different locations, water content of non-collapsed dunes was
significantly greater (P 0.05) than corresponding locations of collapsed dunes. [Ch, 3 fig. 2 tab. 13 ref.]
Key words: restoration ecology; combating desertification; mining subsidence; aeolian sandy soil; water
content; Mu Us Desert

[1]

[2]

: 2007-09-13; : 2008-01-18
“ § (2006BAD03A0307; 2006BAD26B0102)
E-mail: cuixx_999@yahoo.com :
E-mail: gaoyong315@yahoo.com.cn



492 2008 8

3 () , 20 cm,
90 cm ;
[4],
[5]
1
368 mm, 7-9 1319 mm;
, 10 40 m; , , ,
Salix psammophila, Populus simonii, Hedysarum laeve, Artemisia ordosica,
Psammochloa villosa, Corispermum heptapotamicum Agriophyllum pungens
2
2.1
3 , 1187 m,
3.0 35m, 11°  14°, 30° 34°, 30%,
120 m 1 , , ; 2 2005 3
; 3 2004 7
2.2
2 2 , 3
m 2005 7 8 11 TSC-V 5, 15, 25, 35, 45, 55, 65, 75, 85
95 cm ( 6, ), 5 3 5 1
2d 1 3, 3 5d 1 2006 3-4
( B )
D 8 =6.p Cp (g cm?)
3
3.1 7571
3.1.1 3 © 6.0 F
. < S 7
C , 2004 2005 @ L E§§ & - -
B EEE B
() () 15 HEN] = V| E
=\ = W B
3 3 : e 0 E%ﬁ = %% =
, — 2004 7 8 3 4
2005 80 X 20054535 ¥ X B 200446 5 s 1
' 1
- 0.73(P  0.05)

Figure 1 Variation of monthly average water content in
check area and collapsing area



25 4 493
7 8 9 7 8
, 3 4 3 7 8 11 3
4
, 2005 2004 16.55% 14.73% 3
2 (P 0.01)
( , () :
“, 2 , 2004
2005 3.96% 2004 , ;
(), 2005 , , ()
2004 2005 (P 0.05)
3.1.2 ,
, ( 1) 2005 7 8 (
2006 6 15 7 19 ), 2005 2004
047% 0.37%; (7 20 8 9 ), 2005
2004 0.96% 0.84% (2005 11 )
, (2006 3-4 ) ,
1 0 100cm
Table 1 Daily variation of average water content within 100 cm depth layer
/ /
- 2005 2004 - 2005 2004
07-08 4.58 4.10 4.19 11-26 4.64 4.10 4.25
07-13 4.54 4.06 4.13 11-29 4.59 4.03 413
07-18 4.47 4.01 4.15 03-17 4.70 4.07 4.10
07-22 7.19 6.53 6.06 03-20 4.65 411 4.04
07-24 7.03 5.98 5.93 03-23 4.73 4.04 4.00
07-26 6.67 5.72 5.87 03-26 4.74 3.76 3.92
07-31 6.48 5.55 5.77 03-29 4.66 3.53 3.79
08-10 6.54 5.52 5.83 04-01 4.79 3.49 3.81
08-12 6.33 5.23 5.45 04-04 4.87 3.67 3.86
08-14 6.05 5.03 5.37 04-07 4.55 3.38 3.81
11-17 4.72 4.17 4.47 04-10 4.50 3.23 3.64
11-20 4.75 4.16 4.45 04-13 5.92 4.48 452
11-23 4.74 4.15 441 04-16 5.73 4.47 4.50
3.1.3 2a 2005 7
2
2004 4.53% 5.63%; ,
5.20% 6.59%
2b 2005 11 2006 3-4 2
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Figure 2 Variation of soil content of different location in check area and collapsing area
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Figure 3 Vertical variation of soil content in check area and collapsing area
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Table 2 Water loss amount of different location in check area and collapsing area
/ /em
(- ) fem
2005-07-22 6.44 7.25 8.13 5.93 —
2005-07-24 6.37 7.43 7.80 5.72 0.11
( ) 2005-07-26 5.98 7.17 7.95 5.57 0.27
2005-07-31 6.24 6.42 7.74 5.52 0.46
2005-08-05 5.42 6.34 7.35 5.25 0.85
2005-07-22 6.55 7.23 5.76 6.59 —
2005-07-24 6.32 6.68 5.62 5.27 0.56
2005 2005-07-26 6.06 6.56 5.45 4.80 0.81
2005-07-31 5.77 6.43 5.32 4.69 0.98
2005-08-05 5.39 5.97 4.79 431 1.42
2005-07-22 7.73 6.07 5.72 5.70 —
2005-07-24 7.61 5.95 4.55 5.61 0.38
2004 2005-07-26 7.60 5.68 4.77 5.44 0.44
2005-07-31 7.44 5.59 4.84 521 0.54
2005-08-05 6.20 5.26 4.55 5.15 1.02
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