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OM content Total Mineral composition (%)

[VA) porosity of
OM (%) Quartz Clay Calcite Dolomite Feldspar

MOM-HP

HOM-LP

LOM-LP

856 14.28 66.28 5.00 ‘ 6.35 16.46 388

1218 ‘ 640 ‘ 69.75 ‘ 4.40 ‘ 12,03 591 331
4.90 [ 427 ‘ 26.60 lsx.ss‘ 13.36 8.00 10.85

1.86 0.16
428 032
203 047

“*HOM-HP, MOM-HP, and LOM-LP represent high OM content and low porosity, medium OM content and high porosity, and low OM content and low porosity, respectively.
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Quartz 36 45 2.65 Helgerud etal. (1999)

Clay 209 685 258 Helgerud etal. (1999)

Calcite 768 32 271 Helgerud etal. (1999)
Water 225 0.00 1032 Lee (2002)
Gas hydrate 641 2.54 0.91 Lee (2002)
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%) DEN (g/cm3) GR(gAPl) Log (R Log (RXO) Log

2L
58.13-98.01 11.38-36.64 230-2.75 37.05-153.50 -0.78-3.22 -0.94-3.30 -0.02-1.74 0.005-0.201
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(73.46) 379 (246) (8038) (148) (135) (081) (0081)
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Sadetone (7479) (2497) (44) (621) (169) (50 ©99) ©102)
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(72.30) (23.31) (244) (81.59) (1.42) (1.03) (1.18) (0.095)
2 g 61.61-111.15 9.58-43.54 2.07-2.67 30.16-120.44 0.88-2.95 0.58-3.11 0.16-1.77 0.032-0.190
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dolomit
oot (76.51) (25.88) (244) (7255) (1.76) (150) 079 (0076)

Note: RT, RXO, and Ty are all log-transformed, with the data format being 2=
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Default value

Search interval

Global optimum

n_estimators 10 Number of base learners [10-300] 97
learning_rate o1 learning rate [0.001-1] 03
subsample 10 Proportion of training samples [0.1-1) 061
‘max_depth -1 Maximum depth of the tree [1-30] 17
min_child_weight 0.001 ‘The minimum weight required for cotyledon [0.001-1] 0.03
nodes
min_child_samples 20 ‘The minimum number of samples required [10-50] 10
for cotyledon nodes
num_leaves 31 ‘The maximum number of leaf nodes for the [3-100] 89

base learner
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Parametel Values Parametel Values
Number of grids 100 % 100 x 10 Grid length (m) 10,10,0.5
‘Top depth (m) 1,200 Formation thickness (m) 5
Porosity (%) 20 Permeability (mD) 100
Initial oil saturation (%) 60 Anisotropic coeflicient 1
Oil density (g/cm?) 0.85 ‘Water density (g/cm®) 107
Oil volume factor 112 Oil viscosity (mPa-s) 10
Formation pressure (MPa) 125 Production pressure (MPa) 15
Wellbore radius (m) 01 Rock compression coefficient (psi™) 58x10°






OPS/images/feart-13-1533309/feart-13-1533309-g011.gif
Lo o Mrtoaral ol sectam Cin





OPS/images/feart-13-1601363/feart-13-1601363-g004.jpg


OPS/images/feart-13-1540035/inline_7.gif





OPS/images/feart-13-1540035/inline_6.gif





OPS/images/feart-13-1533309/feart-13-1533309-g010.gif





OPS/images/feart-13-1540035/inline_5.gif





OPS/images/feart-13-1533309/feart-13-1533309-g009.gif
.S from the top
i deconsr
s o bt

A R

2 it

e e





OPS/images/feart-13-1601363/feart-13-1601363-g003.jpg
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50

Silhouette coefficient

Cluster label

4 5 6 7 8 9 10 11 12 13
Number of clusters

(A)

0.2 0.4 0.6 0.8 1.0
Silhouette coefficient

=== Mean silhouette coefficient: 0.862

(B)





OPS/images/feart-13-1540035/inline_4.gif
Obj'"





OPS/images/feart-13-1533309/feart-13-1533309-g008.gif
cleiciet

sicizie





OPS/images/feart-13-1601363/feart-13-1601363-g002.jpg
Fractured Well Sample Data

Clustering






OPS/images/feart-13-1540035/inline_3.gif
x;(1)





OPS/images/feart-13-1533309/feart-13-1533309-g007.gif
e
st o
e ——






OPS/images/feart-13-1601363/feart-13-1601363-g001.jpg
Fractured
‘Well Sample
Data

Clustering

correlation analysis

correlation analysis

correlation analysis

correlation analysis

correlation analysis

ww o MM

modelling

modelling

modelling

modelling

modelling





OPS/images/feart-13-1540035/inline_2.gif





OPS/images/feart-13-1533309/feart-13-1533309-g006.gif





OPS/images/feart-13-1601363/crossmark.jpg
©

|





OPS/images/feart-13-1540035/inline_1.gif
{R,R-,R5,--+, R, ]





OPS/images/feart-13-1533309/feart-13-1533309-g005.gif
=St —a—80m

PRl e
U ERIE
32
Ef

Ll e R

Prodaction tae. (383





OPS/images/feart-13-1540035/feart-13-1540035-t007.jpg
Accuracy (%) Pre: Recall (%) F1 Score (%)

ST-ARO-LightGBM 81.25 81.01 81.44 81.07
ST-LightGBM 78.13 78.02 78.29 77.98
ST-KNN 65.62 65.22 ' 65.88 65.14
ST-DT 60.68 59.95 60.83 60.25
ST-GBDT 67.45 67.13 67.52 67.19
ST-XGBoost 7391 75.37 ' 75.75 7527
ST-RF 77.6 77.32 77.76 7743
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Before ST After ST Accuracy Before ST After ST F1score

sampling sampling improvement sampling F1 sampling improvement
accuracy accuracy rate score F1 score rate
LightGBM 72.12% 78.13% 601% 62.10% 77.98% 15.88%
KNN (Guoeet al,, 50.56% 65.62% 15.06% 36.01% 65.14% 20.13%
2003)
DT (Ren et al,, 2023) 55.39% 60.68% 5.29% 46.16% 60.25% 14.09%
GBDT (Dev and 59.33% 67.46% 813% 56.01% 67.19% 1118%
Eden, 2019)
XGBoost (Sun et al., 60.00% 73.91% 13.91% 58.31% 75.27% 16.96%
2020b)
RF (Ahmed and Ali, 69.52% 77.60% 8.08% 57.73% 77.43% 19.70%
2024)
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mudstone 7416 66.67 7021
cloud-bearing sandstone 8202 76.84 7935
silistone 85.19 90.20 87.62
Detrital-bearing dolomite 82.65 92.05 87.10
average value 8101 8144 8107

Accuracy (%)

81.25
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No.

THF mass fraction/%  Theoretical saturation/%
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