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Effect of Coal Mining on Soil Physical Properties and Soil Crust in Windy Desert Area

WEI Tingting' , HU Zhenqi' ., CAO Yuanbo®, LI Xingyu', CHEN Chao'
(1. Institute o f Land Reclamation and Ecological Restoration, China University of Mining and Technology(Beijing) ,
Beijing 100083, China; 2. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [ Objective | To accurately understand the effects of coal mining on vulnerable ecological environ-
ment. [ Methods] Soil physical properties and soil crust in current and three years later after ultra wide fully-
mechanized coal mining in Mu Us desert were analyzed with sample plot survey and indoor element content
analysis. [ Results] The soil physical properties in fracture zone affected by coal mining were stronger than
mined-out area, but the soil repairing ability in mined-out area was better than fracture zone, and coal mining
effects on soil physical properties still exist after three years later. The soil temperatures of each sampling
point not only have differences with the control group, but also have differences in spatial and temporal span.
Soil bulk density, porosity and moisture content in twenty centimeters were negatively correlated with soil
temperatures, and the soil moisture content had a significant correlation with soil temperature. Thickness
and coverage of soil crust were affected by coal mining, and soil crust moisture content and water holding
ability didn’t return to the level before coal mining within three years. [Conclusion] The coal mining with
ultra wide fully-mechanized cause damage on soil physical properties and soil crust, and the soil will be self-
restored in the absence of human disturbance, but there is a certain difference between the effect of three
years restoration and control.
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L ™ ERDAS ) )
1986—2006 20 a ; s o
, Qb Q™
) (31 (Qis)
0—60 cm ’ ’ °
. 7.2 °C, 156 d, 421. 4 mm,
[ 7—9 ,
. ’ , 1 952. 6 mm, ,
, 2.3 m/s, 20 m/s .
12 h
.6 6 , ’ °
) ’ (Artemisia desterorumSpreng) . (Salix cheilo—
, phila) . (Caragana microphylla)
1 ’ ’ , N
1.1
. 1 o
1
/ , N/ / /
©) /% m of (grkg)  (mg-kg) (mgokg ) (gekg D)
24 23~29 17~55 1164~1207 7.959~7.996 0.017~0.028 1.382~2.121 11.103~18.442 2.568~3.781
1.2 . .
24 , CK s (KQP-
. N . 7.2, (KQP-
. . . 14.8%) . (KQP- 22.4%)
R . 20 cm (KQP- 41. 8%); s
) ; KQN KQP
2011 5 30 2014 6 1 ), s
o . N . . KC )
. , CK
(DH8 902, ( 20,40, 6.0%, 8. 4%,
60 cm),  TSC-V 16.7%, 31.3%:; ,
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) 5 . Excel . 2 KQP  KCP,
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2 ,CKP CKN . . KC KQ ,
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2
/(g+em™®) /%% /% /(kg+ cm %)
CKP 1.6740. 02" 35.740. 80! 4.9240. 46° 2.01+0.27" ++0++
CKN 1. 67£0. 05 35.940.73! 5.114+1.01° 2.00%+0. 31° ++0++
KQP- 1.6040. 03" 38.6+1.21¢ 3.82+0.51¢ 1.174£0. 22" —
KQP- 1. 5540, 04¢ 41.341. 03¢ 3.9140. 23% 1.4240.17¢ —
KQP- 1.5940. 03" 40.240. 84° 4,0240. 14% 1. 3640, 159 + X —
KQP- 1. 630, 04¢ 38.140.95¢ 4,0740. 34 1.2940. 379 ++ X+
KQN- 1. 6240, 03% 37.941, 41¢ 3.9340.26% 1.2540. 46! —
KQN- 1.5640.07¢ 40.541. 28" 4,0840. 49« 1.47+0. 18" —
KQN- 1.61+£0. 05" 40.041. 30° 4,1440. 33 1.5340, 474 + X+
KQN- 1. 6240, 04% 37.74+1.71" 4,1140. 16 1. 6140, 33 + X+
KCP- 1. 6440, 02% 37.341, 49¢ 4,1340. 26 1.44+0. 162 —
KCP- 1.5740. 03" 38.741.53¢ 4,1040. 37 1. 4940, 29® —
KCP- 1. 6240, 05% 38. 141, 22¢ 4,2340.41° 1.38+0, 374 ++ X+
KCP- 1.63+0.05¢ 37.14+1. 44" 4.224+0.51° 1.7340. 28" ++ X+
KCN- 1.6640.03" 36.9+1. 26" 4.1740. 36°¢ 1.68+0. 25¢ —
KCN- 1.5940. 04" 37.5+1. 66 4,2540. 28° 1. 660, 39« -
KCN- 1. 6240, 02% 37.241, 27" 4,4640.19° 1.5540, 21% ++0++
KCN- 1. 640, 04% 37.041. 38" 4,4640. 26" 1.83+0. 30" ++O0++
: CK .KQ .KC P 2011 6 .N 2014 6 (p<
0.05);++ =350+ <3506.— .0 2 X
s (D) : Do on << Dyg e <
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. 20 cm, 600 KQP, , ) s
KQN,KCP KCN CK,14:00 ,KQP, Thi.00>>Ts,00 5 ,6:00  14.00
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3 C
20 cm 40 cm 60 cm
6:00 14:00 6:00 14:00 6:00 14:00
CKP 24,340, 30" 28.640.37%  24,540,18< 26,940, 14C 24,140, 08 24,240, 12
CKN 23,940,250  28.440.25"C 24, 140.23"° 26,940, 24 24,640, 13" 24,740, 17"
KQP- 22,440, 42" 29. 140, 36" 24,840, 36"  27.340.11" 24,840, 16" 25,140, 18>
KQP- 22,540, 36" 29.040. 14 24,540.18"  27.040. 10" 24,640, 11" 25,140, 11>
KQP- 22,540, 31" 28.140.21%¢  24.440.25"" 26,340, 17" 24,640, 21" 24. 640, 13
KQP- 22,840, 24 27.640. 44" 24.540.33 26,440, 16" 25,140,299 25,140, 09"
KQN- 23.340. 41" 28. 740, 39 24,540, 16% 26.840.13%  24.240.07* 24. 440, 21
KQN- 23.3+0. 28" 28.440. 36% 24,940, 14** 26,840, 23*8 24.5+0. 11" 24,840, 18
KQN- 23.54+0.47F 27.840.21® 24,540, 118 25.6+0. 27 24,940, 17" 24,840, 11PAP
KQN- 23.940.32"  27.440.10%  24,840.17"* 25,440, 13 24,940, 17" 24, 8-+0, 12
KCP- 23,140, 21¢ 28,540, 14" 23,140, 22 26,940, 24 24,340, 24 24,340, 24
KCP- 23,140, 12® 28.5+0.22"  23,4+0.26  26.8+0.17*"  24.5+0.21" 24,540, 14™*
KCP- 23,640,270 27.540,21%C 24,140, 24 24,940, 09 24,740, 10" 24,740, 17%A
KCP- 24,140, 36 27.140. 19 24,240, 31 24,940, 14% 24, 5b40. 08" 24,440, 05**
KCN- 23,440, 25¢ 28.040. 36% 23.540.18%  26.340.22" 25,140, 14 25,140, 210
KCN- 23.5+0.19¢ 27.740.31% 23.6+0.17 25.8+0.17® 25.240.18% 25,140,184
KCN- 23.8+0. 23" 27.3+0. 26%¢ 24,540, 21** 24,9+0.33""  25,040.22" 25,040, 11""
KCN- 24,140.18% 26,540,117 24,540, 17°% 24, 740.25% 25,440, 13% 25.340.10
(p<<0.05), (p=<<0.05),
4 20 cm CK,
Pearson ’
N K N K N 3317% 15.03%,
K ool 84 —otrs o —oars 24 230%; (
KQN- —0.213 24 —0.203 24 —0.501* 24 ) 134 g/em’ 0.61 g/cm?,
KCP- —0.224 24  —0.217 24 —0.397 24 54, 48%, 0. 83 g/cm?®,
KCN- —0.226 24 —0.238 24 —0.514* 24 61.94% .
* % 0.01 ( ) , % 0.05 ( )
N 3
C 5, )
CK, , , 3a s
, 3a , . o
5
/mm /%
CKP CKN N CKP CKN P N
10.342.4  10.7£3.9  9.94+4.2 10.1£2.8  63.244.3  63.7£3.9 36.7k5.1 50.7£2.8
6.1+£1.6 6.0%£1.1 6.3+1.3 6.6+1.9 31.742.1  34.244.0 11.3%£3.5 30.6+3.3
2011 2014 . s
. . ) —
, , - - _ _
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