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Abstract: In China, low-rank coal and coalbed methane resources are abundant, meanwhile, as a kind of clean energy, the
development and utilization of coalbed methane (CBM) can effectively alleviate the shortage of natural gas resources, but the
commercial scale development is slightly insufficient, and systematic research is urgently needed. The premise of efficient CBM
development is the selection of favorable areas, but the current CBM development evaluation involves certain subjective human
factors, which will indirectly affect or interfere with the prediction effect. Taking the low-rank coal in the Dafosi minefield in the

Binchang mining area of Huanglong Coal Field as the research object, based on the actual production data, the random forest
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algorithm in machine learning is used to predict the favorable area of coalbed methane in the area. The results show that: (D
Pearson correlation analysis shows that the gas content, ash content, net thickness of coal seam, structural position, roof thickness,
permeability, reservoir pressure and burial depth are eight mutually independent CBM output-related parameters and can be used
for model establishment; @ The Random Forest algorithm divides the CBM development area into five types of areas with different
degrees, of which type I (extremely high) to II (highly favorable) areas account for 13.88 % of the entire study area, mainly
distributed in the middle of the well field. The southeast is not suitable for subsequent deployment of well locations, and there is a
distribution of highly favorable areas in the west, so the well locations for subsequent development and deployment should also be
considered. 3 It can be obtained from the receiver operating characteristic (ROC) curve, and the area under the ROC curve
(AUC) is 0.961, indicating that the Random Forest model has high prediction accuracy and reliable results. Using machine
learning algorithms for comprehensive prediction of CBM favorable areas can avoid human subjective factors in traditional
algorithms, and can provide a certain theoretical reference for subsequent unconventional oil and gas development and selection.

Keywords: Random Forest; development constituency forecast; coalbed methane(CBM); low rank coal; Huanglong Coal Field
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Fig. 1 Schematic diagram of contour and structure of No.4 coal seam floor of Dafosi minefield in Ordos Basin
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Table 1 Evaluation index parameters of No.4 coal seam in Dafosi minefield of Ordos Basin

W e AR (m¥d) FAE (') HR (m) BER(m) B (107 pm®)  GEZIES(MPa) KM (%) FIZEARAL THUARJEEIE (m)

D68 10 246.09 43 610 11.0 7.7 2.8 14.0 0.8 2.2
D02 10 181.94 2.8 590 16.8 10.0 33 11.0 0.8 2.1
D05 8316.52 3.6 589 14.0 9.2 3.1 12.0 0.7 2.0
D124 4205.09 8.1 615 11.8 6.6 32 15.5 1.0 2.1
D85 4025.73 1.8 535 8.3 7.3 3.8 14.9 0.7 1.2
D09 3998.08 6.8 465 12.6 15.0 1.2 15.2 0.7 6.0
D143 3633.23 8.0 490 13.6 7.8 1.4 13.9 0.7 0.7
D04 & 3236.77 33 500 10.3 3.8 2.9 10.5 0.8 0.7
D133 ; 2590.39 8.3 510 12.2 11.0 5.5 15.9 1.0 3.0
DO1 2 032.40 3.8 505 17.6 7.8 0.8 12.0 0.8 1.2
D134 1961.95 8.0 490 10.2 6.8 43 17.0 0.7 0.6
D131 1876.32 10.0 435 13.9 12.3 3.6 14.4 1.0 1.8
D45 1696.16 2.2 435 14.3 11.8 2.4 15.2 0.7 1.8
D148 1 629.34 7.7 500 8.3 7.4 55 15.8 0.7 1.4
D06 1339.94 3.2 540 11.8 7.3 1.3 11.9 0.7 1.4
D03 1248.76 2.8 570 10.2 4.8 2.5 19.0 0.8 1.5
D128 1177.44 9.1 448 10.8 12.5 4.6 15.2 1.0 3.6
D132 836.56 8.3 480 11.0 18.8 5.6 15.1 1.0 6.8
DU53 643.54 3.5 540 12.3 6.0 6.0 16.0 1.0 0.8
D152 554.33 8.2 505 8.3 7.4 6.0 15.2 0.7 1.4
D59 460.25 8.6 585 20.3 6.5 33 17.0 1.0 2.6
D73 458.52 9.3 630 13.5 8.0 3.8 16.8 0.7 3.0
D135 450.94 8.1 510 12.3 8.1 4.8 16.3 0.7 1.0
D150 ﬁ 434.58 7.3 510 10.3 79 4.6 14.5 0.7 1.4
D105 ;:F 356.06 10.0 440 14.2 11.1 3.6 14.3 0.7 0.9
D69 344.81 8.5 628 14.0 7.0 3.4 16.2 0.7 2.6
D71 340.54 8.6 600 11.0 8.1 3.7 16.2 0.7 3.0
D122 304.95 9.3 445 12.0 11.1 2.6 15.9 0.7 3.8
D84 256.95 8.2 630 14.7 7.5 4.0 17.2 0.7 2.6
D114 244.23 6.5 565 17.8 14.0 3.0 13.0 0.7 3.6
D86 239.53 8.1 650 13.0 6.8 3.9 17.8 0.8 2.3
D120 212.47 8.1 500 12.2 11.0 2.5 15.8 1.0 3.7
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Fig. 2 Conditioning factor of Dafosi mine field in Ordos Basin
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Table 2 Factor correlation coefficient
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