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The evaluation and prediction of favorable coalbed methane (CBM) sweet spot play an important role in well location deployment
and recovery prediction in CBM blocks. This work investigates the CBM geology and accumulation characteristics of No. (8 + 9)
coal in the Carboniferous Taiyuan Formation in Yangjiapo block based on data from 14 CBM wells. The desorption index is
proposed to be used to study the CBM desorption potential in Yangjiapo block, and the parameter of reduced water level is
adopted to study the CBM hydrodynamics of the block. Furthermore, the analytical hierarchy fuzzy evaluation method is used
to evaluate and prediction the CBM development sweet spot in Yangjiapo block. The results show that the buried depth of the
No. (8 + 9) coal seam in Yangjiapo block varies from 693.20 to 1213.20m, the coal thickness is from 5.40 to 13.10m, the gas
content is from 5.89 to 10.55m3/t, and the minimum horizontal principal stress is from 9.80 to 20.82MPa. The desorption
potential is better in the southeastern and central-western part of the block. It is found that there is a positive relationship
between CBM content and hydrodynamics and indicated that CBM easily concentrates in the lower reduced water level area.
The CBM favorable development sweet spot is forecasted to be located in the southeastern part, central-western region, and
northeastern part of Yangjiapo block.

1. Introduction

Coalbed methane (CBM) resources are very abundant in
China, especially in the Ordos Basin [1]. According to previ-
ous studies, the CBM resources in this basin are about 9:62
× 1012 to 10:7 × 1012 m3, accounting for more than 1/4 of
the known CBM resources in China [2]. Therefore, research-
ing on the geological conditions of CBM in this basin has
important economic significance for the development of
CBM in China.

The Yangjiapo block is located in the eastern part of the
Linxing area, Hedong coalfield, eastern margin of Ordos
Basin (Figure 1). It covers an area of about 150 km2 and is

rich in the Permo-Carboniferous coal and CBM resources.
During 1998 to 2018, 17 production CBM wells were drilled
by the China United Coalbed Methane Corporation, with an
average gas production of 1150-1900m3/day.

So far, only a few literatures have been published on
CBM geological research in Linxing area. Most of studies
on the CBM in the Linxing area are focused on the geologi-
cal background and some primary evaluations of CBM res-
ervoirs [3–8]. These data are insufficient to evaluate the
CBM development potential and choose the sweet spot area
in Yangjiapo block. In this paper, the data from CBM fields
and laboratory study are integrated to evaluate the geological
controls and CBM development potential in Yangjiapo
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Figure 1: (a) Location of the Ordos Basin and Yangjiapo block. (b) Structural elevation of the bottom of No. (8 + 9) coal seam in Yangjiapo
block.
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block, using analytic hierarchy process (AHP) mathematical
models.

2. Geological Setting

2.1. Tectonic Setting. The Ordos Basin, also known as the
Shaanxi-Gansu-Ningxia Basin, is a large cratonic basin located
in North China with an area of about 371000km2 [9]

(Figure 1). The eastern part of the basin is uplifted and ele-
vated, while the western part is subsided. The basin is further
divided into six multiple substructural units and the Hedong
coalfield located in Jinxi flexural fold [10, 11]. The Yangjiapo
block in northeastern Linxing area is located in western mar-
gin of Shanxi anticline of North China Platform, eastern mar-
gin of Ordos Basin, and northern Hedong Coalfield. The
geologic structure is relatively simple stable in Yangjiapo
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block. The stratum trend is generally north and south, inclined
to the west, and the stratum is relatively gentle (Figure 1).

2.2. Coal-Bearing Formations and Coal Seams. The Upper
Carboniferous Taiyuan Formation (C3t) and the Lower
Permian Shanxi Formation (P1s) are the main coal-bearing
strata in Yangjiapo block. The Shanxi Formation has a total
thickness of 134–153m with No.1, 2, 3, 4, and 5 coal seams.
The Shanxi Formation has a total thickness of 110–149m
and No.6, 7, 8, and 9 coal seams (Figure 2). The No. 8 and
No. 9 coal seams, which are often merged together as a unit
for No. (8 + 9), are the focus of this study and are also the
major minable coal seams. Similar phenomenon occurs in
No. 4 and No. 5 coal seams. The Taiyuan Formation was
deposited in lagoon and tidal flat facies of marine sedimen-
tary, while the Shanxi Formation was deposited in delta
facies of continental sedimentary environment [12, 13].

3. Samples and Methods

3.1. Samples and Experiments. The data used in this study,
such as the coal burial depth, coal thickness, gas content,
in situ stress, and hydrodynamic data, were obtained from
the results of measurements and tests of No. (8 + 9) coal
from 14 CBM wells in Yangjiapo block.

Methane adsorption isotherm experiments were per-
formed following the Chinese National Standard
GB/T19560-2004. The measurements of gas contents
followed the Chinese National Standard GB/T19559-2004,
and the reservoir pressure was obtained from injection/fall-
off well tests following the Chinese National Standard
GB/T24504-2009.

3.2. AHP Model for Evaluating CBM Development Potential.
The analytic hierarchy process (AHP) is a structured
method based on mathematics and psychology to organize
and analyze complex decisions. The fuzzy evaluation object
is studied by precise mathematical means, so the fuzzy infor-
mation is evaluated scientifically, reasonably, and realisti-
cally. The method can decompose complex problems into
multilevel and multielement, calculate, and judge the same
level elements. And it gets the importance of each element
to provide decision basis for selecting the optimal scheme.

The details of the process and principle of the establishment
of the AHP model and the possible uncertainties have been
discussed in detail in the previous article [14–18]. The
AHP evaluation model established in this paper is aimed at
CBM development potential evaluation of No. (8 + 9) coal
seam in Yangjiapo block and may no longer be effective
for other areas or coal seams.

The goal of the AHP evaluation model (Figure 3) is to
determine a comprehensive elevation score A (favorable
index, value 0-100), which determines the favorable degree
of the CBM development. The higher the A score of the first
level, the more favorable the CBM development potential
obtained. The second level represents three different types
of evaluation criteria: the enrichment of CBM with a weight
of 0.4 (A1), the high yield with a weight of 0.3 (A2), and the
modification with a weight of 0.3 (A3). These three criteria
are decomposed into 8 technically alternative parameters
(subcriteria) (Figure 3). The determination of the member-
ship degree of the evaluated parameter is another vital
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Figure 3: The AHP evaluation model with evaluation factors and their weights (numbers in the diagram show the weights in their current
hierarchy).

Table 1: Coal burial depth, thickness, minimum horizontal
principal stress, gas content, and coal body structure index of No.
(8 + 9) coal seam in Yangjiapo block.

Wells
Burial depth

(m)
Coal

thickness (m)
σh

(MPa)
Gas content

(m3/t)
F
(%)

L1 822.10 12.40 10.33 6.03 63

L2 927.60 8.75 15.60 6.92 20

L3 752.10 12.25 11.20 6.62 65

L4 888.50 13.10 12.61 5.89 8

L5 962.80 5.40 20.82 7.67 74

L6 693.20 11.00 9.97 5.93 20

L7 1062.20 10.30 14.20 8.44 7

L8 1094.50 7.40 14.97 7.41 12

L9 742.10 10.30 9.80 6.14 10

L10 834.78 12.47 12.00 10.55 66

L11 861.95 8.15 15.60 6.70 65

L12 1083.50 7.40 17.64 7.89 60

L14 1213.20 9.00 20.79 5.93 50

Abbreviations: σh is the minimum horizontal principal stress and F is the
coal body structure index.
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process in the evaluation. The details of the membership
determination are discussed in Section 4.2 in this paper.

4. Results and Discussions

4.1. Analysis of Development Geological Conditions in
CBM Reservoir

4.1.1. Coal Thickness and Burial Depth. In Yangjiapo block,
the major seams for CBM exploration and development
are No. (4 + 5) and No. (8 + 9) coal seams [19, 20]. Based
on the data from CBM exploration wells (Table 1), the con-
tour map of No. (8 + 9) coal seam is shown in Figure 4. The
No. (8 + 9) coal seam has a total minable thickness of 5.40 to
13.10m (avg. 9.84m). The coal seam is generally better
developed towards the north and east, with the thickest coal
seam (up to 13.10m) in well L4 located in northern Yang-
jiapo area (Figure 4 and Table 1). And the thick coal seam
regions in northern Yangjiapo area are conducive to devel-

opment of multibranched horizontal well CBM (Figure 4),
because the coal seams in thick coal seam areas generally
have good horizontal continuity, high resource abundance,
and stable coal structure. And these advantages can reduce
the drilling difficulty and risk of multibranched horizontal
well effectively [21].

The coal burial depth which affects the reservoir pres-
sure, permeability, adsorption capacity, and gas content is
a very vital geological factor for CBM development [22,
23]. The coal burial depth ranges from 693.20 to 1213.20m
(avg. 918.35m) (Table 1). To investigate the preservation
of coal seams, the coal burial depth of No. (8 + 9) seam
was evaluated using the contour map (Figure 5). The coal
burial depth of No. (8 + 9) coal generally increases from east
to west (Figure 5).

4.1.2. Gas Content. The gas content playing an important
role in CBM exploration and development can be obtained
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by direct methods and indirect methods (log analysis,
empirical correlations, etc.) [24]. The gas content of No.
(8 + 9) coal in Yangjiapo block ranges from 5.89 to
10.55m3/t (Table 1). According to the gas content data, the
contour map of gas content is drawn. As a result, the gas
content generally increases from the east to the west
(Figure 6) In the central-southern part (near wells L7, L8,
and L10) of the area, the No. (8 + 9) coal has a relatively
higher gas contents (>7.5m3/t), while in the eastern region
of the block, the gas contents is lower (<5.5m3/t) (Figure 6).

4.1.3. Desorption Capacity. The Langmuir isotherm model is
the most used to study adsorption and desorption of meth-
ane in coal reservoir. In 2014, Meng et al. proposed the
desorption efficiency to quantitatively characterize the
desorption rate of CBM under different pressures based on
the Langmuir isotherm model [25]. The desorption effi-
ciency, reflecting the gas production rate of CBM wells, is

positively correlated with the productivity of CBM wells.
Under the critical desorption pressure, the calculation for-
mula of desorption efficiency is as follows:

η =VL × PL/ Pcd + PLð Þ2, ð1Þ

where VL is the Langmuir volume (cm3/g), PL is the Lang-
muir pressure (MPa), Pcd is critical desorption pressure
(MPa), and η is desorption efficiency (m3/(tMPa)).

In 2017, Kang et al. proposed the desorption-
abandonment difference to reflect the desorption potential
of CBM [26]. The larger the value of desorption-
abandonment difference, the greater the desorption poten-
tial of CBM wells. The calculation formula of desorption-
abandonment difference is as follows:

ΔP = Pcd − Pad, ð2Þ

where Pcd is critical desorption pressure (MPa), Pad is aban-
donment pressure (MPa), and ΔP is desorption-
abandonment difference (MPa).

In this paper, based on the desorption efficiency differ-
ence and desorption-abandonment difference, we propose
the desorption index to comprehensively reflect the time of
gas breakthrough, the amount of desorption, and the
desorption potential of CBM wells. The calculation formula
of desorption index difference is as follows:

Di = Pcd/P × η × ΔP, ð3Þ

Where Pcd is critical desorption pressure (MPa), P is res-
ervoir pressure (MPa), η is desorption efficiency
(m3/(tMPa)), ΔP is desorption-abandonment difference
(MPa), and Di is desorption index (m3/t).

The desorption index can reflect the CBM development
potential, and the calculation results are shown in Table 2.
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Table 2: Critical desorption pressure, reservoir pressure,
desorption efficiency desorption-abandonment difference, and
desorption index of No. (8 + 9) coal seam in Yangjiapo block.

Wells
Pcd

(MPa)
P

(MPa)
η (m3/
(tMPa))

ΔP
(MPa)

Di (m
3/

t)

L1 1.75 7.42 2.14 1.25 0.63

L2 2.76 8.85 1.10 2.26 0.78

L3 1.83 7.20 2.16 1.33 0.73

L4 1.88 7.59 1.66 1.38 0.57

L5 3.99 8.28 0.78 3.49 1.32

L6 2.03 5.08 1.60 1.53 0.98

L7 2.77 8.48 1.44 2.27 1.07

L8 2.49 9.10 1.50 1.99 0.82

L9 2.22 5.33 1.47 1.72 1.05

L11 6.90 6.75 0.19 6.40 1.23

L12 3.00 9.32 1.23 2.50 0.99

Abbreviations: Pcd, critical desorption pressure; P, reservoir pressure; η,
desorption efficiency; ΔP, desorption-abandonment difference; and Di ,
desorption index.
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According to the calculation results, the contour map of
desorption index of the No. (8 + 9) coal seam is drawn
(Figure 7). As shown in the result, the desorption index of
the southeastern part (near well L11) of the area and the
central-western region (near well L5) of block is higher,
which is conducive to the CBM development.

4.1.4. Hydrodynamics and CBM Accumulation. Based on the
data of CBM reservoir pressure measured in production
practice, an equivalent reduced water level of No. (8 + 9) coal
seam in Yangjiapo block was calculated using the reduced
water formula [27, 28].

S =H2 + 10 × Pc/rrwf , ð4Þ

where

Pc = P + 1/10
ðH2

H1

rrw Hð ÞdH: ð5Þ

In this formula, S is the equivalent reduced water level
(m), H1 is the absolute elevation of reservoir pressure (m),
H2 is the elevation of datum level (m), Pc is reduced pressure
(MPa), P is reservoir pressure (MPa), rrw is relative density
of groundwater (kg/m3), and rrwðHÞ is the function of rrw
varying with depth.

In the actual calculation, the sea level is used as the
datum level, namely H2 = 0. Moreover, the buried depths
of CBM wells in Yangjiapo are all less than 1300m. Within
this range of depths, the density of groundwater only has a
little change. Therefore, the calculation formula of the con-
verted water level can be simplified as follows [28]:

S = 100P +H1: ð6Þ

The calculation results are shown in Table 3. According
to the data from reduced water level (Table 3), the contour
map of reduced water level of No. (8 + 9) coal is drawn
(Figure 8). Groundwater flows from areas with high reduced
water levels to areas with low reduced water level [28]. It can
be shown from the figure that the reduced water level in the
region decreases from east to west, which reflects that the
direction of groundwater flow in the region is mainly from
east to west. In general, the groundwater in the western part
of the block is recharged from the eastern part of the block.
In recharge area in the eastern part of the block, active
groundwater reduces CBM content. In the deep groundwa-
ter retention area in the western part of the block, the rela-
tively closed groundwater environment is conducive to the
enrichment of CBM [27, 29]. This is generally consistent
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Table 3: Reduced water level of No. (8 + 9) coal seam in Yangjiapo
block.

Wells
Reservoir pressure

(MPa)
Bottom hole
elevation (m)

Reduced water
level (m)

L1 7.42 84.60 826.60

L2 8.85 -49.90 835.10

L3 7.20 125.20 845.20

L4 7.59 86.95 845.95

L5 8.28 23.85 851.85

L6 5.08 342.30 850.30

L7 8.48 -44.90 803.10

L8 9.10 -96.50 813.50

L9 5.33 263.75 796.75

L10 6.12 187.70 799.70

L11 6.75 196.22 871.22

L12 9.32 -105.20 826.80

L13 11.66 -378.37 787.63

L14 10.8 -230.26 849.74
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with the distribution of gas content (Figure 6) in the No.
(8 + 9) coal seam in the region.

4.1.5. In Situ Stress. The in situ stress, as one of the most
important geological factors affecting the CBM develop-
ment, affects the permeability, fracture aperture, morphol-
ogy, and propagation (direction and dip) of coal reservoir
[30]. In situ stress is often measured by the hydraulic frac-
turing method, which is also appropriate for the in situ stress
measurement of coal. The details of this method are dis-
cussed in the previous literature [31, 32]. The minimum hor-
izontal principal stress has an important influence on the
fracturing pressure and its gradient and also controls the
expansion of hydraulic fractures. So this stress is one of the
key parameters for CBM development [33]. The contour

map of the minimum horizontal principal stress is obtained
by the data (Table 1). The minimum horizontal principal
stress of No. (8 + 9) coal generally increases from east to
west (Figure 9).

4.1.6. Coal Body Structure Index. Fracturing is an essential
measure to increase production of CBM wells, and coal body
structure is one of the key factors to determine the fracturing
effect [34]. According to the degree of coal body destruction,
coal can be divided into primary coal, fragmented coal, gran-
ulated coal, and mylonitic coal [35, 36]. Primary coal and
fragmented coal have good solidity and poor plasticity, and
artificial fractures with great flow conductivity are easily
formed through fracturing, which can improve the perme-
ability of coal seams to increase production of CBM. Granu-
lated coal and mylonitic coal have poor solidity and strong
plasticity. It is difficult to form main fractures during the
fracturing process. The artificial fractures formed have a fast
reduction in flow conductivity and a short fracture validity
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period, which is not conducive to the increase of CBM well
productivity [35]. In this paper, the parameter coal body
structure index F is used to quantitatively characterize the
degree of coal destruction. The coal body structure index is
defined as follows:

F = M1 +M2ð Þ/M, ð7Þ

where M1 is the thickness of the primary coal, M2 is the
thickness of fragmented coal, M is the thickness of coal,
and F is the coal body structure index.

It is significant to note that uncertainties exist when
using the estimated coal body structure index. On one hand,
the thickness of primary-fractured coal is measured by man-
ual observation, which is uncertain. On the other hand, the
coal body structure and thickness of the sample may be
affected because of manual coring.

Despite the uncertainties, the coal body structure index
can be used to quantitatively characterize the coal structure.
The larger the value of F is, the more complete the coal
structure is, and the better the fracturing effect is, which is
beneficial to increase the productivity of CBM wells. The
coal body structure index of the No. (8 + 9) coal in Yang-
jiapo block is calculated by formula (7) (Table 1). According
to the coal structure index data, the isoline map of the coal
body structure index is drawn (Figure 10). In the northeast-
ern regions (near wells L1 and L3), central regions (near well
L5), and southern regions (near wells L10, L11, and L12), the
No. (8 + 9) coal has a relatively higher coal body structure
index (>55%), while in central-southern part (near wells
L6, L7, L8, and L9) and northwestern area (near wells L2
and L4) of the block, the coal body structure index is lower
(<30%) (Figure 10).

4.2. Evaluation and Prediction of CBM Development Sweet
Spot Areas

4.2.1. Geological Influence Factors and their Membership.
The membership function is the basic link of fuzzy evalua-
tion. The quality of membership function determines the
accuracy of fuzzy evaluation. By establishing the member-
ship function of each evaluation index, the membership of
each evaluation index in the study area can be determined,
in order to make an objective and comprehensive evaluation
of each evaluation parameter and target layer.

The membership function takes values continuously in
the range of [0,100], namely, for any element x in the uni-
verse U , there is a number AðxÞ in the range of [0,100] cor-
responding to it. The membership AðxÞ is closer to 100, and
the degree x belongs to A higher. On the contrary, the mem-
bership degree AðxÞ is closer to 0, and the degree x belongs
to A lower.

(1) Gas Content (A11). CBM mainly exists on the micropo-
rous surface of coal in the form of adsorption, and gas con-
tent is one of the main parameters to characterize the
enrichment of CBM. The gas content of No. (8 + 9) coal in
Yangjiapo block ranges from 5.89 to 10.55m3/t (Table 1).

For evaluation, the lower and upper thresholds for coal
thickness are set at 4 and 8m3/t, respectively. The parameter
of gas content can be rated and scored by the following func-
tion.

A11

Y = 100, X ≥ 8
Y = X − 4ð Þ × 25, 4 < X < 8
Y = 0, X ≤ 4:

8>><
>>:

ð8Þ

(2) Coal Thickness (A12). The coal thickness used here is the
net cumulative coal thickness, which combines the thickness
of all mineable coal seams but ignores the thickness of the
developed and abandoned coal seams. The coal thickness
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of No (8+9) coal (%)
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Figure 10: Contour map of coal body structure coal index of No.
(8 + 9) coal in Yangjiapo block.
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of No. (8 + 9) coal in Yangjiapo block ranges from 5.40 to
13.10m (Table 1). The evaluation function of coal thickness
is as follows:

A12

Y = 100, Y ≥ 8
Y = X − 3ð Þ × 20, 3 < X < 8
Y = 0, Y ≤ 3:

8>><
>>:

ð9Þ

(3) Structure Type (A13). Structure type is difficult to deter-
mine using the quantitative index, so the qualitative method
is used to deal with it, and the structural conditions are
divided into four levels.

(4) Desorption Index (A21). The desorption index can com-
prehensively reflect the time of gas breakthrough in CBM
wells and desorption potential at gas breakthrough. The
desorption index of No. (8 + 9) coal ranges from 0.57 to
1.32m3/t (Table 2). The parameter of desorption index can
be assigned by the following function:

A21

Y = 100, X ≥ 1:5
Y = X − 0:5ð Þ × 100, 0:5 < X < 1:5
Y = 0, X ≤ 0:5:

8>><
>>:

ð10Þ

(5) Hydrodynamics (A22). The AHP evaluation in this paper
uses the reduced water level as the hydrodynamic evaluation
parameter, ranging from 787.63 to 871.22m (Table 3). Con-
sidering the importance of varying reduced water level to
CBM production and preservation potential, a linear piece-
wise continuous membership function (11) is used for rating
and scoring the parameter of reduced water level.

A22

Y = 20, X ≥ 850
Y = 100 − X − 800ð Þ × 1:6, 800 < X < 850
Y = 100, X ≤ 800:

8>><
>>:

ð11Þ

(6) Buried Depth (A23). The buried depth has an important
influence on the accumulation and development of CBM.
Too large buried depth is not conducive to the desorption
of CBM, and too small buried depth will make it difficult

to preserve CBM. The coal burial depth of No. (8 + 9) coal
in block ranges from 693.20 to1213.20m (Table 1). The eval-
uation function of coal buried depth is as follows:

A23

Y = 0, X ≥ 1200
Y = 1200 − Xð Þ/2, 1000 < X < 1200
Y = X − 600ð Þ/4, 600 < X ≤ 1000
Y = 0, X ≤ 600,

8>>>>><
>>>>>:

ð12Þ

(7) In Situ Stress (A31). The AHP evaluation in this paper
uses the minimum horizontal principal stress as the crustal
stress evaluation parameter, ranging from 9.80 to
20.82MPa (Table 4). The parameter of minimum horizontal
principal stress can be assigned by the following function:

A31

Y = 0, X ≥ 20
Y = 100 − X − 10ð Þ × 10, 10 < X < 20
Y = 100, X ≤ 10:

8>><
>>:

ð13Þ
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Figure 11: Evaluated and predicted result of the CBM development
sweet spot in Yangjiapo block.

Table 4: Scoring table for structure type.

Structure
type

Simple
structures
with very
few faults

Medium
structure
with few

faults in the
area

Complicated
structures

Very
complicated
structures

with
destructive

faults

Value 75-100 50-75 25-50 0-25
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(8) Coal Body Structure Index (A32). According to the discus-
sion in Section 4.1.6, the larger the coal body structure index
is, the more beneficial the development of CBM is. The coal
body structure index of No. (8 + 9) coal in Yangjiapo block
ranges from 7% to 74% (Table 1). The evaluation function
of coal buried depth is as follows:

A32

Y = 100, X ≥ 90
Y = X − 10ð Þ × 1:25, 10 < X < 90
Y = 0, X ≤ 10:

8>><
>>:

ð14Þ

4.2.2. Distribution of CBM Sweet Spot for No. (8 + 9) Coal
Seam in Yangjiapo Block. According to the evaluation pro-
cess in Section 3.2, the CBM development sweet spot for
No. (8 + 9) coal seam in Yangjiapo block is shown in
Figure 11 (in order to make the comparison of evaluation
results clearer, the evaluation scores are enlarged in the same
proportion). The high comprehensive index is generally dis-
tributed in the northeastern and southeastern parts. The
southeastern region (near wells L11 and L12), the northeast-
ern area (near wells L1 and L3), and central-western part
(near well L5) of the block are the best development evalua-
tion zones with the highest comprehensive index (>80).
However, the central-southern region (near wells L6, L8,
and L9), southwestern margin (near wells L13 and L14),
and northwestern (near wells L2 and L4) are the poor
development evaluation zones with low comprehensive
index (<70), which are mainly due to the influence of fault
system transformation and low CBM desorption index.

In general, the CBM favorable development sweet spot
areas are located in the southeastern, central-western, and
northeastern part of Yangjiapo block. In addition, experi-
mental errors and the relatively small data set may have
influences on the evaluation results. Nonetheless, the data
and information presented here can provide first-order
guidance for further CBM exploration and development in
Yangjiapo block.

5. Conclusion

(1) There is a great potential for CBM development
from the No. (8 + 9) coals in Yangjiapo block, where
the thickness of minable coal seams ranges from 5.40
to 13.10m, the burial depth of coal seams ranges
from 693.20 to 1213.20m, and the gas content is
from 5.89 to 10.55m3/t. These geological conditions
in Yangjiapo block are favorable to the CBM
development

(2) The proposed new parameter desorption index can
comprehensively reflect the time of CBM break-
through, the desorption amount, and the desorption
potential of CBM wells in Yangjiapo block. The
results show that the desorption index of No. (8 + 9
) coal ranges from 0.57 to 1.32m3/t, and the desorp-
tion potential is better in the southeastern and
central-western part of the block

(3) The hydrodynamics in Yangjiapo block is studied
using the parameter of reduced water level. It is
found that CBM gas content has a positive relation-
ship with hydrodynamics and indicated that CBM is
easily concentrates in the lower reduced water level
area

(4) The analytic hierarchy process (AHP) model is used
to evaluate the CBM development potential of No.
(8 + 9) coal in Yangjiapo block. The results show that
the CBM favorable development sweet spot areas are
located in the southeastern part, northeastern part,
and central-western region of Yangjiapo block.

Data Availability

All data of CBM geology and development are from CBM
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