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a.Landform; b.Soil profile ; c.Collapse fissures caused by coal mining

L BT X b 5T 5%

Fig. 1  Geological landform of the study area
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a. Distribution of soil moisture content measuring

points on shady and sunny slopes

Distance from the fissure (m)

b. TR L3S K B 2 K4
b. Distribution of soil moisture content measuring points
on top of the slope
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Fig. 2 Distribution of soil moisture content measuring points
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Fig. 3 Variation of soil moisture content in the 0 ~ 10 cm soil layer with date,slope direction and measuring point
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Fig. 4  Variation of soil moisture content in the 10 ~20 cm soil layer with date,slope direction and measuring point
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Variation of soil moisture content in the 20 ~40 cm soil layer with date,slope direction and measuring point

http : //pedologica. issas. ac. cn



34

Th 00 B 26 - SR S ) I L X I T B T MUK A3 1Y

=
i

I 501

2.4 BEWEARHEE EWRERDTEARSITN
224 0~10 cm 10 ~20 ¢m .20 ~40 ¢cm =4+
J2 B 5K 3, 6 B BH 3 AN 3 T b R 2R 4
SR S AT R G, R 1, BERE A 1
K(6 A 29 H) : &K Rk F 16.93% , ik

K 10.59% , BEMIJG 1 d, ARNE B E 2 8 E

x1 ARE@MTESKEHR

IR T B < 91 0 (14, 30% ) > BT (13.75% )
> YL (13.60% ) . 77 243 W7 45 52 % W1, W 17 5
e B3 205 6 3 b K 4 25 5 L (p <0.05)
) 3 8 T BT S T 0 K 4 2 R
% (p>0.05) . ULHIFER G, AR - 0+ e
SRS LR — L

Rt

Table 1 Descriptive statistics of soil moisture contents relative to slope direction
e e M Rk P e 22
Slope aspect Date( mm-dd) Minimum value( % ) Maximum value( % ) Average value( % ) Standard deviation
BA 3k 06 -29 11. 19 16.93 14. 30 1. 49
Shady slope 07 -06 8. 81 15. 14 12.25 1.65
F 35tz 06 -29 10. 59 16. 20 13. 60 1.53
Sunny slope 07 -06 5.66 13. 64 10. 29 1.83
3k Tl 06 -29 10. 93 16.76 13.75 1.47
Slope top 07 - 06 7.59 13.08 11. 16 1. 64
7H 6 H AN LS OKERKRER SLEE AN TA) B B 10 &% AE AR Y RO o R B

15.14% , s /MEAL N 5. 66% . =~ I i) 54
JA TSP 3 8 5 oK B O B 3 (12.25% ) > BT
(11.16% ) > B3 (10.29% ) o Jr 22 53 Hr & W, B
S BH 3B R I THU SR8 5% 1) 30 1) = HE oK 3 22 ] ¥ 25 5
F(p<0.01), XML 8 d MR HIK, 25 3 1)
A KR 2 ) B 25 e B
2.5 BEMEHRERDLEAKSBRRER
—RBERIE 8 d P, = ) 2EE R i+ K
OPARR B B R (H TR AR AL (2 2) o BB BH 3 LA
L B35 R 38 T 7 B 2R 4% AN [) BB 1) A% A Ak R
KGR A2 5 3% (p < 0.05) 5 FH3HIN T AE

AN (p >0.05) ;3% J& i T BH 3 5 3k T BH O 1 S5
SRAN KA IR R B K, 255 0.5 m LIS 45
KGR B T 92, K A3 4 %Kﬁﬂﬁfsﬁﬂiﬁ ”fﬁ%
B0 m 4, g 4.45% o T BHBOEIRERZL, X
o T I A TR L AR K, BH B R A K A R R
£ Sl i S o Ao 1 B N S Al N O =1 B
FRAN T A K Ay 45 2R B A 4 A Ry 2. 18% Al
1.93% , 1M FH3E 24 8% 130 A0 38 £ 58K 43 #1K 34918
Ay E) 3.38% il 3.24% , HEEMAELER M T +
K2y 78 K AR, AR L AR b K S 28 R BR T TR B2
R [ B A A7 AE ) ) 25 K

37"J
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Table 2 Soil moisture losses( % ) from soils around the fissure after rainfall

I 1n] FE AL 5 24 4% ' B9 Distance from the fissure
Slope aspect  Position of sampling points 0 m 0.5m 1.Om L.5m 2.0m 2.5m 3.0m 50m  CK
2 8
2. 80 1. 64 1.78 2.20 2.55 2.24 2.45 2.16 1. 80
A % The upper part of the fissure
Shady slope 255 F
2.77 1.57 1.52 1. 64 2.28 1. 80 2.22 1.77 1. 80
The lower part of the fissure
P 1
4.45 3.42 2.85 3.62 3.34 3.33 2.91 3.44 3.03
BH % The upper part of the fissure
Sunny slope 200 T
4.37 3.39 3.38 2.76 3.03 2.61 3.12 3.47 3.04
The lower part of the fissure
W 3.39 2.87 2.32 2.22 3.11 2.23 2.39 2,19 2.59
Slope Top FH{E Average value 3.56 2.58 2.37 2.49 2.86 2. 44 2.62 2. 60 2.45
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A K S B R B
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Table 3 Soil moisture losses( % ) in different soil layers after rainfall

Yt B SR 2T Soil depth o1
Slope aspect Position of sampling points 0~10 c¢m 10 ~20 cm 20 ~40 c¢m Average value( % )
5% 1D
2.76 2.42 1.36 2.18
R Bt The upper part of the fissure
Shady slope SUHE T
2.76 2.06 0.97 1.93
The lower part of the fissure
24 B
3.90 4.82 1.41 3.38
B 4% The upper part of the fissure
Sunny slope 245 T 3
4.12 4.52 1.09 3.24
The lower part of the fissure
35 T Slope top 3.44 3.23 1.10 2.59
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EFFECTS OF COLLAPSE FISSURES CAUSED BY COAL MINING
ON SOIL MOISTURE IN SLOPE LANDS AFTER RAIN

Ma Yingbin'? Huang Yaru’ Wang Huailiang’ Dang Xiaohong' Wang Ji' Gao Yong'’
(1 College of Ecology and Environmental Science ,Inner Mongolia Agricultural University , Hohhot 010019 , China)
(2 Experimental Center of Desert Forestry,Chinese Academy of Forestry , Dengkou ,Inner Mongolia 015200, China )

(3 Hebei Extention and Experiment Center for Water Technology ,Shijiazhuang 050061 , China)

Abstract To explore effects of collapse fissures caused by coal mining on soil water holding capacity of slope lands
after rainfalls, post-rainfall dynamics of soil water in different soil layers on either side of a collaspse fissure in slope lands
different in aspect was studied. Results show that on slope lands rains bring some water mainly into the 0 ~20 c¢m soil lay-
er,but the water in the soil layer is quickly lost after the rain; after rainfall,the soil on the shady slope is higher in mois-
ture content and soil moisture contents in the soil layers of 0 ~ 10,10 ~20 and 20 ~40 cm differ sharply(p <0.05). Eight
days after rainfall, soil moisture contents around the fissures vary greatly, especially along the edge of the upper part of a
fissure,and the difference in soil moisture content between the soil of the fissure and that far from the fissure is significant
(p <0.05). On sunny slopes soil moisture loss after rainfall is high and the mean soil moisture loss around the fissures
may reach as high as 3.31%. It is quite obvious that the appearance of fissures to a certain extent breaks the slope rain
water holding pattern and aggravates soil moisture loss in some parts of a slope, which should not be neglected in the
process of revegetation and construction.

Key words Semi-arid region; Mining area; Collapse fissures caused by coal mining; Slope; Soil moisture content
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