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Abstract: Remotely sensed multispectral Landsat ETM™ images were used to analyze the spatial pattern of

surface soil organic matter across the coal mining area. Through the correlation analysis between organic

matter contents and ETM™ reflectance variations, wave bands sensitive to organic matter were selected,

which were used to establish a prediction model of surface soil organic matter. It was shown that the surface

soil organic matter contents in study area strongly negatively correlated with the reflectance values of ETM™
5 and ETM™ 7(R=—0.585 and —0. 543, p<C0.001). The regression model were developed with the recipro-
cal of the log-transformed reflectance of ETM" 3 and the reciprocal of the reflectance of ETM ™5 (R*=0. 616 2,
p<C0.001), which predicted the spatial pattern of surface soil organic matter with acceptable accuracy (R* =
0.616 2, RMSE=0.89). The area of 10~15 g/kg organic matter contents accounted for 50. 44 % of the total

area of study site. Surface soil organic matter decreased with the increasing subsidence slope of mining, and

the disturbing effect imposed by the mining activities is a carbon losing effect.

Keywords: remote sensing; soil organic matter; retrieve; mining area; mining subsidence

(SOM) , ,
(1]

[2-3]

[4] ( [6-8] s

SOM

:2012-08-12 :2012-09-17

“(SA1102)7; “ ”(51074154/E042203)
(1989—), ( ) s s . E-mail:zeng yuan wen@126. com,



170 33

9S()M ) 30 m, )
Lo-t0] ] SOM 121/36,
[11]
[12-14] ; , s 3><3
] . 10 1)
e , SOM , . ,
,  Landsat 7 ETM s 1.4
, SPSS
R? ,R? ,
1
H (RMSE)
1.1 ,RMSE s N °
N s 59. 74 2
km?, , 14.2 °C, 2.1
834. 7 mm, s
° 3 ’ 20 o ] 5
80 ; 7 (R
’ —0.585 —0.543, p<<C0.001),
’ ’ ( 2)0
° ’ N N 3 ’ 3
° , 5 7
1.2 0.680  0.599,
2010 10 . )
(0—20 cm) 33,
30 mX 30 m 5 . 2
5 s
B, B, Bs B, B; B,
o R —0.271 —0.213 —0.166 —0.127 —0.585**—0.543**
’ b 0.127 0.233 0. 355 0. 481 0.001 0. 000
1, 27.37%,
Lk oK »<<0.01
1
/ / / / 3 5
(g+kg™™) (g kg™ (gekg™) (g+kg™H /% ’
19.50 7.87 11.91 3. 26 27.37 1.19 7 ’
1.3 5 o ,

2010 10 21 ETM" .1



, p 0.127 , 2.3

. 324»]5:0. 066 ° 5 ( 5), ’
10~15 g/kg ;
3 ETM* ,
30.13 km?, 50. 44 %, 7~
B B, B, B, B, f
' - § 10 g/kg 10. 33 km?,
B 067 17.29% 20 ~ 30g/k
B, 0.665%* 0.781%* nevs g/xe
2 0
B, 0.100  0.079  0.089 2.57 km®, 4.30%%
B, 0.333  0.207  0.290  0.516%* 9. 33 km”, .
B, 0.514** 0.446** 0.551** 0.154  0.839**
, B 1
. , 33
: 4.00%~5.00%,5.00% ~7.00%,7.00% ~
y=101.349—2578. 8692, ' +6. 1852, * + 10.00%  10.00% ~11.00% 4 ,
17 523. 9312 2 @b 1. 2. 3 4C D,
e — (g/kg)s o1 8.10.10 5. 2
5 | - 5% 25% ,
R*=0. 6162, p<<0. 001, P
4, . )
’ . 1
(p<<0.05), 3
4 187
! 2 16} I;l
by 101. 349 46. 500 2.180  0.038 .
by —2578.869 1176.248 —2.192  0.037 a
b 6.185 3,222 1.919 0. 045 g 12 N
==
b, 17 523.931 7 323.461 2.393 0.023 2 10}
& —
8-
2.2 41 42 %3 #14
) 1
R RMSE
( 2) . R , RMSE
S C 5. 5,
RMSE: ;izl(lf,_y,)_ (2) 1\ 2’ 3 ,
:RMSE—— 1. 2 4 s 3.
3 m TR 4 °
7 o ’
y=0.909x+1. 055, R 0.909, 1, ( ) ,

R*=0.931 RMSE 0. 89, s ,



172

33

5
95%
M D A=D
2 5.494* 0.736 .000  3.989  6.999
1 3 7.003% 0.736 0.000 5.498  8.508
4 7.399%  0.884 .000  5.591  9.207
1 —5.494%  0.736 .000 —6.999 —3.989
2 3 1.509*  0.694 .038  0.091  2.928
4 1.905* 0.849 .033  0.168  3.642
1 —7.003* 0.736 .000 —8.508 —5.498
3 2 —1.509%  0.694 .038 —2.928 —0.091
4 0.396  0.849 645 —1.341  2.133
1 —7.399% 0.884 0.000 —9.207 —5.591
4 2 —1.905* 0.849 .033 —3.642 —0.168
3 —0.396 . 849 645 —2.133  1.341
* 0.05
(D ,
b
b
(2)
1
(3)
.
(4) )
b Y
(5) ,
b
ETM® 30 m,

[2]

(4]

(5]

[6]

7]

(8]

9]

[10]

(11]

(12]

[13]

[14]

[15]

[ ]
Zhang Chaosheng, David M G. Geostatistical and GIS
analyses on soil organic carbon concentrations in grass-
land of southeastern Ireland from two different periods
[J]. Geoderma, 2004,119(3/4) :261-275.
Singer M J, Munns D N. Soils: An Introduction[ M ].
New Jersey: Prentice Hall,1996.

(M. : ,2000.
[Jl. ,2004,15
(11) :2049-2054.
. , . T™
[Jl. ,2008,27(3) :333-338.
[M].
,2003.
, . ) MODIS-NDVI
: LJ.
,2006,17(12) :2371-2375.
. . . EM38
LJl. ,2009,

29(4):1023-1027.
Bendor E, Banin A. Near-infrared analysis as a rapid
method to simultaneously evaluate several soil proper-
ties[ ] ]. Soil Science Society of America Journal, 1995,
59(2) :364-372.
Mccarty G W, Reeves ] B, Reeves V B, et al. Mid-in-
frared diffuse reflectance spectroscopy for soil carbon
measurement[ J ]. Soil Science Society of America Jour-
nal, 2002.66(2) :640-646.

. ,2011,8(27) :211-215.

L.
,1986,12(4) :464-471.
[Jl.

,2004,41(6):905-911.

Sudduth K A, Hummel J] W. Soil organic matter,
CEC, and moisture sensing with a portable NIR spec-
trophotometer[ J ]. Transaction of the ASAE, 1993, 36
(6):1571-1582.

Fernandez R N, Sehulze D G, Coffin D L., et al. Color,
organic matter. and pesticide adsorption relationships
in a soil landscape[]J]. Soil Science Society of America

Journal, 1988,52(4):1023-1026.



PHBRESE

EmEEERERRENE

[ HHEERRRRENE

W4 LBHEEESEE TG

L 4 312

. eGR4
. R
HRk
247 %
] &maen
o Es
R

HE6 HERW1999—2008F MBI =\

EA L WS
Ramam

&
I 0.6414~0.8000
[ 0.8000~0,8500
7 0.8500~0.9000
N 0.9000~0.9500
N 0.9500~1.0000

0 20 40km

FiEe MEBBE KT AMEFREMSEST

ANRER/(g-kg")

= 7~10

. 10~15

. 15-20

. 2030

- >30

LS
Tt

WES SHTAEERATERELNANRSRSH

HE7 ERTHEBREZEASH

ok + 3 WS
RaMAHNE
I 0.45~0.50
[70.50~0.60
10.60~0.70

N 0.70~0.80
I >0.30

0 20 40km

W MEBBEXIHWMEFRENSHAESH



