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Abstract: Multiple linear regression and BP neural network are gas content logging interpretation methodologies
commonly used in coal seam. Based on well logging data and measured gas content of CBM well in Galilee basin
of Australia and Qinshui basin of China, this study screened the logging related parameters of gas content through
correlation analysis and then established the relationship model between gas content and logging parameters. Based
on BP neural network theory, this study not only established a nonlinear prediction model of CBM gas content and
logging parameters through the network training and prediction, but also analyzed the error of the two methods and

discussed their applicability.

Key words: CBM; well logging; gas content; multiple linear regression; BP neural network; parameter selection;
applicability

Kim!*

Mullen
[1-3]

Mavor [
Hawkins [

Langmuir

Yks B EA: 2013-10-14

EHE N (1986—)
E-mail tangying@sina.cn.

I AE: ) [I]. 2015 43(4)
94-98.



B

% 4 ER% RECABNAREI 5 HBAERERN - 95 .
Bhanja ® 2 BHESSENHEEAE
3
2.1
[9-13]
BP
2.1.1 BB KM AT
BP [12-13,15]
EXOMA
W (D
1 # %
EXOMA
w Galilee | 0.01
303 m 27 m 22 C ) 005 (
0.8 ~4.64 m’/t 2.96 m’/t )
15 4 21.2 3 AKMEER
29 8.32~17.44 m’/t 4
11.86 m*/t!'¥
1.0 - 1.0 - .
L[] *
[ *
I.I z’
. R
m :l .. M u * ..'.'5
30'5 i " 0499 0x+0.676 8 5 0.5+ v
_R=0.4010 -
- . - . | ¢ —1=0.480 4x+0.173 2 .
R=0.4711
0.0 . ) 0.0 s -
0.0 0.5 1.0 0.0 0.5 1.0
GR AC
10 - @) 10 ¢ (b)
.‘ ¢, ° . A A 4‘-:‘ T« A
205 ¢ * .0 3=—0.5833x+0.7113  L05} — as
© . R=0.49 77 o ~3=0.434 3x+0.347 0
. . L R=01935
0.0 ; - 0.0 L— " )
0.0 0.5 1.0 0.0 0.5 1.0
DEN CNL
(© d
1 (a) (b) (©) (d) ( )

Fig.1 Gas content crossplot with GR(a) AC(b) DEN(c) and CNL(d)
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Tablel Gas contents and their errors interpreted by multiple linear regression and BP neural network
BP
GR DEN AC CNL
/JAPI  /(grem™) /(usm™') /% J(m3t!
’ (™) /(m*t) f(m?t) 1% f(m?t) 1%
1 50.7 1.53 440 59.7 2.05 2.87 0.82 40.01 2.05 0 0.00
2 44.5 1.52 433 64.7 3.12 2.91 -0.21 6.58 3.14 0.02 0.64
3 32.9 1.31 423 58.5 3.06 3.32 0.26 8.38 2.81 -0.25 8.17
4 26.5 1.40 449.8 65.2 2.81 3.19 0.38 13.66 2.96 0.15 5.34
5 26.4 1.30 445.5 65.4 4.64 3.36 -1.28 27.57 4.60 -0.04 0.86
6 36.4 1.26 415.8 52.7 3.87 3.38 -0.49 12.55 3.69 -0.18 4.65
7 33.7 1.31 434.6 64.3 3.61 3.31 -0.30 8.25 3.34 -0.27 7.48
8" 93.1 1.46 420 50.9 4.18 2.80 -1.38 33.04 3.12 -1.06 25.36
9 121.9 1.58 394.5 58.9 3.06 2.47 -0.59 19.20 3.07 0.01 0.33
10 45.7 1.40 432.3 54.1 2.99 3.11 0.12 3.99 3.09 0.1 3.34
11 52.2 1.34 412.2 50.2 3.00 3.18 0.18 6.04 3.12 0.12 4.00
12 29.3 1.32 440.7 80.5 3.61 3.31 -0.30 8.18 3.61 0 0.00
13 27 1.37 434.5 68.9 2.95 3.24 0.29 9.91 2.95 0 0.00
14 33.7 1.30 435.6 61.1 3.23 3.33 0.10 3.06 3.27 0.04 1.24
15 36.9 1.35 439.2 60.3 3.02 3.23 0.21 6.99 3.06 0.04 1.32
16 150 1.63 409 64 2.82 2.26 -0.56 19.74 2.61 -0.21 7.45
17 224.9 2.13 99.4 36.9 1.79 1.11 -0.68 37.72 1.77 -0.02 1.12
18 174.4 2.04 107.4 39.9 0.80 1.49 0.69 86.13 0.86 0.06 7.50
19 88.1 1.36 403 69 1.75 2.99 1.24 70.78 1.74 -0.01 0.57
20 32 1.47 435.2 62.6 3.51 3.05 -0.46 13.00 3.23 -0.28 7.98
21 141.8 1.84 118.8 45.7 2.03 1.97 -0.06 3.14 2.03 0 0.00
22 24.8 1.32 425.9 56.6 3.31 3.34 0.03 0.78 3.49 0.18 5.44
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Fig.4 Comparison of measured gas content and gas content

Fig.3 Comparison of gas contents interpreted by different
interpreted by multiple linear regression and BP neural network

parameters
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Fig.5 Absolute error and relative error of gas content
interpreted by multiple linear regression
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Table 2 The difference of gas content interpretation methodology between multiple linear regression and BP neural network
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