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19.5%; MHb G 02.3%, LA hE, HENA
KA £, B o —FE At BRI R AP
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F-HEK, FHMACLE . LIEN200 kg hm™, P30
kg hm™, HHAE10 ~ 15 t hm™>, ML .02 4
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Table 1 Basic information of the soil sampling sites

. SR RN R B Slope ) )
Behr , , ) R H 5% 5y A ARHBAE B K AR L
Distance from  Altitude gradient
Slope position Crack distribution Vegetation growth
center (m) (m) ()
. JoHi4E TeR-TEA, HBHIES0%
> Center 0 90.53 2.18
No crack Trees-shrubs, 50% in canopy density
. ZLBERN LR HEAR-TEA, ABIAIE40%
YK Bottom 40 92.06 3.24
Cracks and holes shrubs-trees, 40% in canopy density
EY YN il .
- e FRAR-MEA, A EE80%
Y Middle 80 94.33 1.61 Distribution of a large
Trees-shrubs, 80% in canopy density
number of cracks
IR T .
TeR-FA, BIIEE85%
W T Top 120 95.45 1.38 A small amount of long } }
) Trees-herbs, 85% in canopy density
fissures
ToFE TEAR-RA, HBIAET70%
X i Control 160 96.41 0.59
No crack Trees-herbs, 70% in canopy density
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Table 2 Statistics of soil physical and chemical properties of the subsidence area (1n=50)

i H Item ?ﬂ(% soil AL Orgarjw ki Sand (% ) WKL Silt (%) Zhki Clay (%)
moisture (% ) matter (gkg ')
YI{H Mean 10.29 15.19 38.44 43.04 18.52
brifE22 SD 2.80 6.50 6.13 4.26 6.15
Ap Sk Variability 27.2 42.8 15.95 10.0 33.2
e /IME Minimum 4.40 7.30 26.09 33.44 8.27
R (E Maximum 16.16 31.51 48.64 51.99 36.30
i Skewness -0.221 0.905 -0.541 -0.018 0.802
I Kurtosis -0.394 -0.049 -0.442 -0.533 0.552
H 3T, AR 4 38 5 KR B 2 R T VAT, MR - 58 0 DR K P D R 32 A 30 7 A He
o (p<0.01) o FEVLRAYAL |, SXFILE, 0~ 10 cm 120 ~ 30 cm 12 5 /K% 3 K T #kb
P b 3 FoK R ERER2.00% , BN B3 (p<0.05) , FEUCREYEAL b H A 3 A b B4~ i +

P4k 0.81%, H7Zs e R &K himas S (4
WR32%M35% ) o T KA A LI
FEMREBRER SR LK G E2KA
TRAREW, HAGHEENAKTI0 cm. K

HE S KRR I M B2 R TR (p<0.01) o Bl

HUUGTRE B, Al — =%

KRB LA H

IR AR RN, B R
JZ (<20 em ) HRAER)Z (530 cm) W/ MES

F3 MEXTIEBAMERTET RN
Table 3 Spatial variability of soil physical and chemical properties in the subsidence area
] K E Soil A HLF Organic ki Sand ki Silt ZkL Clay
T H Item
moisture (% ) matter (gkg™") (%) (%) (%)
#HFHL Cultivated land ~ 9.25+2.88 b 1563 +548a  40.77+3.90a 42.18+447a 17.05+4.63b
- b 27 M Forest land 11.34+232a 1475+7.48a  36.12+£7.08b 43.89+394a 1999%7.17a
Type of land use Ffg*’ 13.171 1.169 13.262 2.582 6.041
ANOVA 0.001 0.286 0.001 0.116 0.018
f.l> Center 10.95+232 a 16.96+7.07a  3556+590b 45.03%3.48a 19.40%5.82ab
JJFE Bottom 9.76 +3.12 ab 15.40+4.95ab 38.60*6.07ab 39.94+296b 21.45+8.05a
DB Yirh Middle 8.57+3.02b 13.64+6.52b  41.88+7.61a 42.15+3.80ab 15.96%5.08b
Subsidence slope BT Top 11.63+2.48 a 1523 +7.58ab 36.32+5.16b 4437+5.05a 19.31+5.29 ab
position Xf i Control 10.57+2.45a 14.72+6.51 ab 39.84*432ab 43.69+436a 1647+5.51b
Fiii*’ 3.331 1.752 3.269 2.905 2.911
ANOVA 0.019 0.158 0.021 0.034 0.033
0~10 cm 12.56+2.72 a 25.10+430a 41.97+487a 44.19+3.0lab 13.84%3.45¢
10 ~20 cm 11.37 £ 1.87 ab 17.80+3.68b  40.29%5.16a 4534=4.11a 14.38+3.87 bc
IR Layer 20 ~30 cm 9.82 +2.46 be 13.51+2.56¢c  4049=3.6la 41.47+1.77b 18.04%425b
of soil profile 30 ~ 40 cm 8.90 % 2.66 ¢ 1037+1.99d  33.94+596b 42.82+5.04ab 23.24%6.47a
40 ~ 50 cm 8.81+2.61c 9.16+1.35d  35.52+7.17b 41.38%+558b 23.10=524a
Fl&*’ 6.401 50.49 5.991 2.083 11.570
ANOVA <0.001 <0.001 0.001 0.101 <0.001

T

test is based on linear independent paired comparison of the estimated marginal mean values
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Fig. 2 Trend of the spatial variation of soil moisture content in the subsidence area
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Fig. 3 Trend of spatial variation of soil organic matter content in the subsidence area
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Fig. 6 Spatial variability of soil texture in the cultivated land and forest land in the subsidence area
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Spatial Variability of Soil Moisture, Organic Matter Content and Soil Texture in
Coal Mining Subsidence Area as Affected by Land Use

MENG Hongqi XIONG Renpeng WANG Chong GAO Cailing

( School of Resources and Environment, Henan Polytechnic University, Jiaozuo, Henan 454010, China )

Abstract [ Objective ] In the primary energy structure of China, coal will remain to be the main
component for a long time. The aim of this study was to explore mechanisms for soil moisture, nutrients
and particles migrating and transforming in the micro topography of a slope in the coal mining subsidence
area, and to provide an important basis of theoretical and practical values for scientific decision-making
for comprehensive management of eco-environment in mining areas. [ Method ] Cultivated land and
forest land in a plain coal mining subsidence, typical of the JIULISHAN mining in Jiaozuo City, Henan
Province, China, were selected as object of the study. Soil samples were collected from various layers

(0~10 ¢cm, 10 ~20 c¢m, 20 ~30 cm, 30 ~40 cm and 40 ~50 cm ) of the soil profiles various in position

( center, bottom, middle, top and control ) along a subsidence slope of cultivated land and forest land for
analysis of moisture content, organic matter content and texture. And then a comparative analysis was done
of the acquired data for determination of spatial variability of the indices. [ Result] It was found that the
cultivated land was significantly lower (p<0.05) in soil moisture content and clay content (<0.002
mm ) but significantly higher (p<0.01) in sand content (2~0.02 mm ) than the forest land. Along
the slope the soils in the middle or bottom were the lowest in soil moisture content, organic matter content
and silt content (0.02 ~0.002 mm ) but the highest in sand content and clay content, while along the soil
profiles, significant accumulation of soil moisture, organic matter and sand were observed in the surface
layer, but that of soil clay was in the bottom layer. Along the slope of the subsidence area, soil properties of
the forest land varied largely with slope gradient, and infiltration flow of soil percolating water intensified
horizontal variability of soil organic matter, sand and clay content, forming obvious clay deep soil layers
(> 30 cm) and carbon “pools” at the bottom of the slope of forest land. However, in the cultivated
land, soil properties were mainly affected by cracks, and priority flow of soil percolating water dulled
vertical variability of the soil texture, meanwhile affected by slope gradient, horizontal surface flow
appeared, forming obvious sandy surface soil layers (0~20 cm ) and carbon “source” in the middle
and bottom of the slope of cultivated land. [ Conclusion ] It is, therefore, suggested that the land in such
plain subsidence in coal mining areas should be reclaimed mainly into cultivated land and then into forest
land as complement. After the subsidence was temporarily stabilized, as the first phase of land reclamation,
the lands in the center of the subsidence and on the upper-slope should be reclaimed into farmland to avoid
further loss of clay and soil degradation, while lands at the mid- and down slopes, be turned into contour
forest and shrub belts, about 40 ~ 60 m wide and corresponding to the underground coal mining roadway
boundary. Both of the stops may play a key role in controlling soil water and nutrient losses and improving
eco-environment of the area.

Key words Coal mining subsidence; Land use type; Slope position; Soil profile; Soil texture; Land

reclamation
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