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PREDICTION OF OIL-GAS RESOURCES IN SONGNEN PLAIN BASED ON SOIL
GEOCHEMICAL DATA AND BACK-PROPAGATION NEURAL NETWORK
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Abstract: Based on the massive data obtained from the multi-target regional geochemical survey in Northeast China,
the back-propagation (BP) neural network is used to establish the model between soil geochemical property and spatial
location of oil-gas fields, and construct the optimal prediction model of oil-gas resources. Taking both the 54 soil
geochemical indexes and XY coordinate values as input layer of the model and whether the samples are inside the oil-
gas fields (1 for inside, O for outside) as output layer, the study carries out the model training based on the data of
each 500 soil samples randomly selected from inside and outside the oil-gas fields. The results show that the recognition
accuracy remains at about 90% after repeated training, indicating that the model has good classification effect and can
be used for prediction of oil-gas resources. The hydrocarbon-bearing probability of 11 291 soil samples from Songnen
Plain is obtained by using the model, and then the prediction map of oil-gas resources is drawn. The study shows that
neural network can play an important role in solving complex nonlinear geological problems.
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Fig. 1 Distribution map of multi-target geochemical data
and oil-gas fields in Songnen Plain
I—HSIFRIX (oil-gas field); 2—25 H b X 35 R 4 2 B 4 3
(multi-target regional geochemical data area)

EAR XIS sk 2= A, FF R EE ST )5S
F (2 H s X 2R Ak 2% 8 2 B (1:250000) ) 150 Fl
SCHRE3 1. 22 B AR DX R A2 8 R L SUZ AR SR A
T A BIREE T )7 (0~20 em) FIRZ (150~200 cm)
T HERE . AR T K AN SRR R A
A REABERE R 1 AN16 k. FEFESL B MEALEE 54 4
TLREEMY O &, HAKSER N Ag. Au. As. B, Ba,
Be. Bi, Br, Cd. Cr, ClI, Co. Ce, Cu. F, Ga, Ge, Hg. I,
La. Li, Mn. Mo. N, Ni, Nb, P, Pb,Rb. S, Sh, Sc. Se.
Sn, Sr, Th, Ti. TI. U, V. W, Y. Zn. Zr. SiO,. AL,O;.
TFe,05. K,0, Na,0 . CaO, MgO . TC, C,,. pH.
22 HUIETALE

AU TS FAN BT B AR AS 11 291 4> 4
ATEH P S0 A, BRI 4 km x 4 km
MRS O L T SR P S 1) AR E St AR
St DRHORE SRR A 25 (R AR AR XY (EALAE S A
JE PR T LA 1 v [ FEAE A Ja 1 v 388 5 e
FBRAEA S S AT EITE AreGIS HgEf 725 (a]


http://www.fineprint.cn

786 Hh,

=

2022 4

BN, A REAVE AL T A, U E SO B 1,
HIE XN 0. &geit, W HAREALEE Y 972 4,
A HAMEAKCR N 10 319 4~ 485, ZHdR)E
PERILEA S6 BN AR, Sk T BN A
ARt R — A R A

3 BP #Z R &I
3.1 BPfHEZEMNKEL

BP (Back Propagation ) fifl £ o 6 J2 — Fifi 4z il i 22
W LR BRI GR Z 2 AT 2 4% 2 iR B
RN T 2 — , B m AR ML e ).
BP #2245l HAT 3 )28 3 JZ2Uh B0, fdh
BIANZ RREZE(RZ) M2, B ES sz,
A A TTZ AT HE, 24— S REA SR 24 )
255 A2 TT R R (B A 2 445 v )2 1) i o 2
Pt , Tt 2 0045 4 2 T ARAS I 28 X AR I . 325
Tk, R H bR S S0 bR 2 R 2 T
Ti] , DA 22 S ) 8 3k 4% v ] )23 ] 80 A )23 AT 3%
JEAE IE A3 HEAUE X PP BT FR O 1R 22 I B 46 55
7. B DR 22 A AL RRAB IEASKTUEA T, T4 X i A
2w 10 1) T i AN BT

AHF5EF ] Matlab 2018b %544 52 B A 28 ) 28 45
RGN YIZRANOG B0, HE 7 0 P2 25 4 an A 2.
Lippmannn 55 W52 K3, 3 JZMAME (R EH 14
B2 ) AT LA DRAT 3 A 2 I 4 2K In) R, B2 0t 2 2 i
BORZE T R R R TR 4R, IS AR
/MR ZE. A RIS R ] 3 )2 N 245 454, i
NJZ 02 OB M AEAR 1Y R Ak 24 H8 AR 45 Jd 1, 3
564 TR H AR AR, 4350k 0 ACH S )l 1

X1 i—w{_
m X2
i
i
H
1
ks

bl ] —In\__ : ;

AR SN i 5
Kl 2 AR AR BP #4454

Fig. 2 The BP neural network structure adopted in this study
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