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Spatial variation of soil organic carbon in coeal-mining subsidence areas

CHENG Jing=ia NIE Xiaojun LIU Chang-hua
( School of Surveying and Land Information Engineering. Henan Polytechnic University Jiaozuo 454000 China)

Abstract: In order to understand carbon dynamicsdn mine soil the spatial variation of soil organic carbon ( SOC) con-
tents was investigated in two types of landscapes destroyed by coal mining i. e. subsidence slope and ground fissure
site from Jiaozuo mine area China. It is found that the SOC contents in topsoil (0 — 10 c¢m) decreases and their spatial
variability increases in both subsidence slope and ground fissure site in comparison with those in non-subsidence site.

The SOC contents at all the layers of depth profile decrease especially at the layers of 10 —30 c¢m depth where a de—
crease of 29% —38% in the SOC contents is observed. The depletion of SOC pool in the study area was estimated up
t0 20.8 —47.3 t/hm’. For the subsidence slope the SOC contents in topsoil obviously decrease from upper slope to
middle slope positions and then gradually increased from middle slope to toe slope positions. At the middle lower and
toe slope positions of soil profiles the SOC contents decrease linearly along with depth but vary irregularly in those of
the upper slope positions. The loss of SOC storages occurs on the whole subsidence slope especially at the upper mid—
dle and lower slope positions. The spatial variation patterns of SOC in the study area could be attributed to soil ero—
sion land-use and fissure-induced leakage as well as the low input of crop biomass to mine soils.

Key words: organic carbon; mine soils; soil erosion; coal-mining subsidence
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Table 1 Status of destroyed landscapes and selected soil properties in mining area
/ / / 0~10 cm
pH
hm? (o) /cm (g'cm”%) ( / / )
0.8 3.04 40 ~50 1.23 ~1.75 8.21 ~8.45 (44/49/7)
1.5 1.26 30 1.28 ~ 1. 67 8.14 ~8.48 (41/53/6)
0.8 0 50 1.20 ~1.48 8.17 ~8.42 (41/52/7)
(¢ =8 cm) D 0~10 cm o 76 . Q
1( ) .. 2 ( 1(b))
N 7 15 4 3 :0~10
3 5 0~ 10 ~20 20 ~ 30 cm; 11 0~10 cm
10 10 ~20 20 ~30 30 ~40 40 ~50 cm; 4 o 23 . ®
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1(c) 9 6 19.0 .
(0~10 cm) 3 5 ONE - ANOVA
:0~10 10 ~20 20 ~30 30 ~40 40 ~50 cm;
21 o DGPS 28 15 9
12 4
3 ’
7/ ;
3/ .
& Q.DSOC,
SSOC = ;; 100 (1)
SSOC kg/m*; Q, i
glem’; D, i cm; SOC, 1
glkg; n o
3
3.1
11.55 g/kg
(13.01 g/kg)
(P <0.05) . (14.18 g/kg)
199% ( P <0. 05)
(P>0.05)
1 o
Fig. 1  Soil sampling in study area (CV)
2.2 19% 14% (6%)( 2)-
N pH i ( Ussiri and Lai *
1: 2.5)
= SPSS o
2
Table 2 Organic carbon contents in surface soils of different destroyed landscapes g/kg
14.18 £0.92a 12.46 +1.09a 9.79 +2.70b 11.20 1. 31ab 12.68 +1.96a 13.01 £1.78a
cabce 0.05 ( ) (11.55 +£2.15b) g/kg.
(P<0.05),
( 2.
(12.68 g/kg) (12.46 g/kg) 2 7,
(P>0.05) .

(9.79 g/kg)

(11.20 g/kg)
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20 cm 10 ~ 55% 20.8  47.3 t/hm’
20 cm (30 ~ 40
(0.94°) thm?) Y,
CK 20~30cm 0 ~10 cm : N
(4. (P >0.05) (P<
0.05)
3.3 (8.05 kg/m*)
3 (8.58 kg/m?) (3
(kg/m?®) . CK( 8.58 kg/m’) (
(6.50 kg/m?) | (3.85 kg/m?) )
(P <0.05) 24% .
3
Table 3 Organic carbon storages in profile soils of different destroyed positions kg/m’
8.58 0. 96a 6.42 +0.57b 5.61 +1.78bc 5.92 +0. 94bc 8.05+0. 11a 3.85+0.67¢
(6.50 1. 09b) kg/m?,
( 19% (PN
(3) .
50%
30 cm )
o 1
J. 2004 22(6) :586 —590.
30 em Chen Longqgian Deng Kazhong Zhao Zhihai et al. Space variation
law of physical characteristics about farmland soil due to mining sub—
( 50 Cm) ° sidence J . Journal of China Coal Society 2004 22( 6) : 586 —590.
2
4
I 1998 23(5) :522 —-524.

( 1) Gu Hehe Hu Zhenqi Liu Dehui et al. Mechanism of farmland dam-—
age due to mining subsidence in the region with high level of subsur—
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1 3 .
; I 2001 22(4) : 345 —350.
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