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The diffusion area simulation of gases released by coal fire

ZHANG Chun-yan' GUO Shan' GUAN Yan-ning' KONG Bing® WU Jian-un’
LI Jia-hong' ® MA Jian-wei’ DUAN Hong-wei’ CAI Dandu' ® AN Xu-dong' KANG Li-hua'

(1. Institute of Remote Sensing Application Chinese Academy of Science Beijing 100101 Ghina; 2. Shenhua( Beijing) Remote Sensing & GEO-Engineering
Company Ltd. Beijing 100085 China; 3. Academy of Disaster Reduction and Emergency Management Beijing Normal University Beijing 100875 China;
4. The High Technology Research and Development Center Beijing 100862/ China’’5. National Remote Sensing Center of China Beijing 100036 China;
6. Graduate University Chinese Academy of Sciences Beijing 100049 Clina)

Abstract: Wuda coal fire area where the coal fire is serious was chosen as the study area the diffusion of gases in at—
mosphere such as CO CO, CH, and SO, were studied with the Gaussian plume Model on the ArcGIS platform. The
study indicates that the gases diffuses along“the downwind and theirs concentrations takes on Gaussian distribution
where is in the prevailing westerly winds\Wuda and the urban area of Wuda city is in a higher concentration and the
gases have a severely impaction on the residents.
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o, =K(z)10"x Table 2 " Thediffusion and time-dilution coefficients
_ 0.53x0.22
K( ZO) - ( 1020) /m vy a /h q
&N m; K( z,)
>1'000 0.314 238 0. 875 086 1 <:<100 0.3
vabp g 1 <1000 0.281846  0.865014 0.5<<1.0 0.2
1 ( )
Table 1 Values of stability parameters 3 4
a b 107 q 5.
A 0.28 0.90 0.527 0.865 3 A
B 0.23 0.85 0.371 0. 866
Table 3 The field data of gases( A)
C 0.22 0. 80 0.209 0. 897
D 0. 20 0.76 0. 128 0. 905 1 2 3 4 5 6
E 015 0.73 0.098 0.902 0, /% 20.66 20.36 20.87 19.42 20.13 20.93
F 0.12 0. 67 0. 065 0. 902
CcO /107 143.33 144.00 55.00 450.18 316.38 0.25
S0, /107 0.83 0.38 0.50 0 0.55 0. 46
4 B
Table 4 The field data of gases( B)
0, /% N, /% CO /10" CH, /107%  Co, /107 C,Hq /107°  C,H, /107 C,H, /1076
1 20. 113 78. 503 630 97 7170 0.3 6.3 1.7
I 20.297 78. 560 530 73 5530 0.3 5.0 1.0
mn 20. 695 78.170 150 15 1 150 0.7 1.0 3.3
1 19. 887 78.543 1133 200 12 370 8.0 0 0
I 19.977 78. 780 933 170 9 600 7.0 0 0
I 20. 767 78. 940 3 0 5 000 0 0 0
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Table 5 The position of the field sites : @

(°) (°) 10°) (°) o
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Fig. 3  The flowchart of the diffusion simulation of the gases
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( ;
) SO, 5.0 km 6.8 x
o 107 mg/m’
I 30
§ I 89 I 148 ;
7.5 km 4.8x10™" mg/m’
o |
6 43 I 127
( Il 211 ;10.0 km 3.7x
) S0, 5.8%107 mg/m’ 10" mg/m’
| | 55
: L I 163 i 271
Il ;€O . CO 5.0 km 0.21 mg/m’
18 mg/m’ I
I 1 I 20 1
1 I 1 o 20 m 29 ;7.5 km
6 0. 15 mg/m’
Table 6 The concentration prediction of gases I 28
(mg/m’) x i 28 i 41
I I I 0 10-km 0.12 mg/m3
I 35
SO,  5.80x1072x1 5.80x1072x1 5.80x107x2 5.80x1072x2 I 35 m
co 18. 00x1 18.00x1 18. 00x1 18.00x1 53 .
7
Table 7 The concentration of main harmful gases in different distances compared with national standards
/' 50km  /((mgem)x ) 7.5km  /((mg*m7)x ) 10.0 km  /((mg*m™) x )
(mgem™) | I [} 1 I i I I I
S0, 5.80x1072

6.8x1074x30 6.8x1074x89 6.8X1074x148 4.8x1074x43 4.8x1074x127 4.8x107*x211 3.70x107*x55 3.07x107%x163 3.07x1074x271

co 18.00  2.1x107'x20 2.1x107'x20 271%107'x29  1.5x107'x28 1.5x107'x28 1.5x107'x41 1.20x107'x35 1.20x107'x35 1.20x107'x53
4 5.0 ~ 7.02 mg/m’ 86
10. 0 km S0, 3.7x107* ~6. 8% ;7.5 km
107 mg/m’ 4.91 mg/m’ 123
I 30 ~55 ; 10.0 km
I} 89 ~ 163 | 3.82 mg/m’ 158
148 ~ 271 ; CcoO 0.12 ~ - CH,
0.21 mg/m’ 2.97 mg/m’ 5.0 km 0.035 mg/m’
| 20 ~35 86
1 20 ~ 35 I ;7.5 km 0.024 mg/m’ 123
29 ~53 o ;
8 10. 0 km 0.019 mg/m’ 158
( : ) o 8
Co, 600 mg/m’ 5.0 km
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Table 8 The concentration prediction of main greenhouse gases in different distances
/ 5.0 km / 7.5 km / 10. 0 km /
(mg*m™) ((mgem™)x ) ((mg+m™)x ) ((mg*m™)x )
€0, 6. 00x10? 7. 02x86 4.91x123 3.82x158
CH, 2.97 3.5%107*x86 2.4x1072x123 1.9x107>x158
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