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Calculation of carbon emission of Wuda coalfield fires in Inner Mongolia
based on remote sensing technology

CAO Daiyong' YANG Guang' DOU Xu-gian' SONG XianHfeng’ DU Xiao-min'

(1. College of Geoscience & Surveying Engineering China University of Mining & Technology ( Beijing) Beijing 100083 China; 2. College of Natural Re-
sources and Environment University of Chinese Academy of Sciences. Beijing 100049 China)

Abstract: This paper aims to put forward“an emission flux method for calculating the amount of CO,carbon emission in
coalfield fires. In this method the area of.coalfield fires is an essential modeling parameter. In order to obtain this basic
data the thermal infrared remote sensing data on January 24 2011 obtained by Advanced Spaceborne Thermal Emis—
sion and Reflection Radiometer ( ASTER) were used to inverse the surface temperature of fires in Wuda coalfield In—
ner Mongolia China. Then a Self-Adaptive Gradient Based Thresholding method was applied to segment the thermal
infrared image by a threshold the mean temperature of the extreme gradient points for the temperature image. This
threshold was applied to delineate the coalfield fire areas. The total area of coalfield fires in Wuda coal field was esti—
mated as 239.6 hm” in January 2011. Through the emission flux method and basic parameters generated by the density
model of the fissures in the coalfield the amount of CO, carbon emissions by coalfield fires in Wuda coalfield was esti—
mated and the result shows that the annual equivalent carbon dioxide emission in Wuda coalfield fires is up to 37.9 x

10* tons.

Key words: carbon emissions; Wuda coalfield; ASTER thermal infrared remote sensing; coalfield spontaneous combus—

tion
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Table 1  Characteristics of the ASTER sensor systems
2.1 ASTER
Advanced Spaceborne Thermal Emission and Re- /pm /m
flection Radiometer ( ASTER) 1 0.52 ~0.60
Terra ( EOS — AM1) 5 - 2 0.63 ~0. 69 s
_ ( VNIR) ( VNIR) 3N 0.78 ~0. 86
( SWIR) ( TIR) 3 3B 0.78 ~0. 86
( 1) 1 4 1.60 ~1.70
’ 5 2.145 ~2. 185
2011 -01 -24 ASTER LI1B 6 0. 185 ~2. 225
( SWIR) 30
o 7 2.235 ~2.285
8 2.295 ~2.365
. . 9 2.360 ~2.430
12 . 10 8. 125 ~8.475
11 8.475 ~8. 825
° ( TIR) 12 8.925 ~9.275 90
13 10. 25 ~10. 95
14 10.95 ~11. 65
- 2.2 ASTER
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Fig. 2 Processes of inversing surface temperature

by ASTER image

(1) DN

ASTER L1B

gain

(2) TOA

L =%k, ,DN+A

offset

o

k

gain

gain

TOA.

Digital Number( DN

offset

L1B
=1 Ay, =0

11 ~12 pm

0.96 " . ASTER

ASTER

261 K

11.15 pm

14

o

19

(1)
ASTER

ENVI

Surfer

TES

3 ASTER
Fig. 3 Temperature distribution from ASTER image

4 ASTER
Fig. 4 Histogram of temperature distribution by ASTER image

- ADE
2
. 50 °C
21
21 . (
3)
( 35
5 2011
1 239. 6 hm?*.

2011 2012 3



2492 2014 39
N N S . CO, o
27
Co, o
2012 -06 -22
CO,
8.5 mg/(s*m’) .
> (2) Ao
Fig. 5 Temperature anomaly distribution image
TASI - 600 (
1.5 m) 265.5
hm®. 2011 1 ASTER 3
239.6 hm’ . 5
’ ® 10
4 ~20 /(100 m*) VI X X
4.1 i B
) X X
3
o 2 .
co, ( 2 | (
IPCC
( ) ( ) AT WX X :0.40 0.70
5 0.57 0.56 A, =0.56,
Co, 2
Table 2 Crack density statistical table of the Wuda
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