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Abstract: The abundance of petroleum resource is influenced by various factors and involves complex parameters
and extensive data. Consequently, traditional geostatistical methods often lack precision in quantitative predic-
tion. To address this issue, this study focuses on the third member of Paleogene Shahejie Formation ( member
Es’) in the Wenliu area of the Dongpu Sag and utilizes a multi-layer perceptron neural network ( MLP) for
predicting petroleum resource abundance and employed the Boosting ensemble learning algorithm to optimize the
prediction model. The MLP and MLP-Boosting algorithm models were test on 66 sample groups, yielding correla-
tion coefficients of 0.789 and 0.989 for the training set, 0.618 and 0.825 for the validation set and 0.689 and
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0.845 for the test set. The analysis identified effective thickness, average permeability and effective porosity are

the most significant geological factors influencing petroleum resource abundance, with importance coefficients of

33.93%, 20.12% and 19.53%, respectively. Other factors such as trap area, surface crude oil density and sedi-

mentary facies assignment were found to be less influential. Overall, the Boosting ensemble learning algorithm

significantly enhanced the prediction accuracy of the multi-layer perceptron model, offering valuable insights for

target optimization, exploration planning and petroleum resource evaluation in other blocks in the sag.

Key words: machine learning; neural network ; prediction model; resource abundance; Dongpu Sag; Bohai Bay
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Fig.1

Location of study area (a), isolines of third member of Shahejie Formation (b)

and typical reservoir sections (c¢) in Dongpu Sag, Bohai Bay Basin
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AR A RALBREE P45 05 A R A T AR
T S R R RO B T R S 5 2 W E Y
TSR VTR AT e, SR SPSS 23.0 %X
X8 2 TV 5 S B b X s B 3t I 5 500 e 5 4
HEAT AL B
2.1 FIETmALE

A S L SR M R R A ) T L R 2 OB
TN EESETERENL 5 10 55 — BB S8, % P AU
RNT] AR AR S AR DR, 75 B 7 A
ERILANEE, X F LRSS R TR
P b B BRI
2.1.1 #Frofdl

H T ST AR K 25 AN S I S AU A B
S EAFE R, AN [R] 2 A AR G B 2
Xof AR Sy A R DRI ek TR AR B AT O
AL AN e A 25 S B 25 R R I R
W) el L ELAT — 2 T P AR IR R IR B SR
B SRS gk v bR 22 EAT AL B AR AL R

FEAS (X)) AR
X—L_)? (i=1,2,3,....,k) (1)
= ﬁ 1=1,2,5,...,

X, RS AR X O REAR I EIE S IREA
AARIEZ
2,12 ZHHHETZA

(1) keilla A= Rk vk

SR R SRR ) ST R A BRAE 2 A5 T —
SEREIR A JRRE ) XM USG5
TR R R R HE R RO B S, SRRk
AR I BALANAE 77 2% o S A 1 T 1 1
PPA P ZEAE AN AR e PAIe kT HERR Al
M5 PR R s e B PR f R 5 B il <
il 2 HR A O B LA i e 2 e 0 S R
3 NSRRI SRR (F, ) 19 AN,
FHOR R ft 73 A A Jet v 0 St i Pl P4 ) A= 8 B iR
AE 1 (3 o A Je vl X 2% A4 il AU Y o7 ik 2E



& W F % b B
< 432 - http; // www.sysydz.net 46 %

a b ZBURIE AR L Tk bR

TUERTR bR
10

09

08F |
07k
06f
st
04
03t
02}

-

L3 P8 B o O B
0.1F LA B PR B HERR AL 14 5 (¥ BE
(U q IR AR SR

L i
S Wi = 2 i
wis oW1z
oWy &
owil

D 3 v e 1 B T 4 X R AR i R Vs DR AEL 2 5 7 T
WS Cmk[ 251182k,

Fig.3 Comprehensive schematic diagram of hydrocarbon expulsion intensity and contribution assignments

of hydrocarbon source rocks in study area in Dongpu Sag, Bohai Bay Basin
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in third member of Shahejie Formation in Wenliu area of Dongpu Sag, Bohai Bay Basin
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Table 2 Prediction results of petroleum resource
abundance based on MLP neural network modeling
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Table 5 Resource abundance evaluation results

of three pre-selected favorable zones in third member
of Paleogene Shahejie Formation of Dongpu Sag, Bohai Bay Basin
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