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APPLICATION OF WIDE-AZIMUTH AND BROADBAND AMPLITUDE PRESERVING
PROCESSING TECHNIQUE IN SHALE OIL EXPLORATION

ZHANG Li-yan', LI Ang', HUANG Yi-ming', LI Jian?, LI Shi-chao', YAO Yu-lai'
1. Shenyang Center of China Geological Survey, Shenyang 110034, China;
2. Daging Oilfield Exploration and Development Research Institute Co., Ltd., Daging 163712, Heilongjiang Province, China

Abstract: Shale oil exploration in China has entered a new field. As shale oil reservoir is much more complex than
conventional reservoir, the improvement of imaging accuracy of shale oil reservoir is the key to shale oil seismic
exploration. The wide-azimuth 3D seismic technique is widely used in seismic exploration currently as it can solve
relatively difficult geological problems while providing high-quality seismic data. Taking the study area Y88 in Qijia-
Gulong depression of Songliao Basin as an example, the paper conducts shale oil reservoir processing by wide-azimuth
data, and analyzes the characteristics of wave field, signal-to-noise ratio and frequency. On this basis, the processing
flow of wide-azimuth data is determined and the wide-azimuth and broadband high-resolution amplitude-preserving
processing technique is adopted for better imaging.

Key words: shale oil exploration; wide azimuth; broadband; amplitude preserving; imaging accuracy
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Fig. 1  Tectonic location of the study area
1— — A BAIC 2 (boundary of first-order tectonic unit); 2— 2%
F 1 BT A 26 (boundary of second-order tectonic unit); 3—TF 5% XA &
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Fig. 2 Satellite image of the study area

1—#5 78 15 33 A (boundary of full coverage); 2—H 31 A (boundary of shot spots); 3—4#f 71 7 (data boundary ) ; 4—H3 5531 % (boundary of receiver
point); 5—HFE (village); 6—2AH (road ) ; 7—HM (forest) ; 8—4k# (railway ) ; 9—R55 /K (diversion channel from South)

PDF Cf4Adi ] “pdfFactory Pro" iR RRAEG)E ww. Fineprint.cn



http://www.fineprint.cn

388 woom 5 % W 2021 4£

K3 ANIRILE Y 5 G HA
Fig. 3 Original single shots in different locations
s 0]
i
378 TR T8 U8 1178 1378 1578 ITTH

fid

o

SO0 e .I

IH' |'|.|]."' ik

1500

2100 RS | .
Kl 4 s BERE i
Fig. 4 Stacked profile of original data

PR | AR IR AE. IAEASIRFE X R (5 I L (] 5) AT LA
AL TR Y 0.7~1.3. B 6 A 55 551

B 00
[0, a4y
WA 0T

0%
%
1%

— Sy [0.7. 1) 3?‘-
H s RS IIFSE XCARUS 5 RO K2 5~65 He. R
[1.&82.10) EL

[2.1.2.5 ik
2 BT ALER A o

%

45 R R GORMRAIE RIAS B 5T X 3t AT 55, 3=
SORFITENAT  SE07 R IR AL B R A T H iR R

[d...3

AEFR, HEARAEFRE AR RR AN 7 iR, AR et B5 (5L

BT AL B SCs AR, BRI L o () = Fig. 5 Signal-to-noise ratio map
RBEEFAR 22385325 LM R 0 SRS Bl M ’ : ’
AR B GE T OVTUR I [ i B ) S BEE AR
2.1 BRARHNEMFRERAR

FH T AR D3R S5 1 52 2% ARt 1 B R84k
K, TESHE [ A . UHKEE R 2 IR A Bk
PR I 7 v AN BB A RO AR D AR E (IR, T TSI
FRIRCIE A RRAR A i e i (IR AS IE o, T AT 22

T/ dB

SEAT TS BRI FR Z 0 A VORI . AR SCR AT [ W N || —_— T
SR TR T 5 O H R T AR5 4 17 s | i | | |
PEIERE. B S PRy e R AL, L AU A B T e
TE R S AT R R BRI 45it  IOLFHJ2 BT e Fl6 RS

FTER A0 5 A A 2 i (R 391 53- B A% 45 R B Fig 6 Effective signal spectrum

PDF g ] “pdfFactory Pro" iRFHRRAG)E ww. Fineprint.cn



http://www.fineprint.cn

%531 RIS - 5207 (7 FEHT DRI AL BEEARAE TS b i i 389

G X — IR, R DRI DX AR RS L TP AL, e
FER 20 HRE 73 Bt -5 TR0 A% R LE I A DR AR AR O
L PR HAR A P s S S S B R AR . P 8 2

wg ke | | ampawnme | | semese s T A A A M AR TR TE RS, L 1 X
) FEARE I ] A8 ] €8 T RE AR Y AL ), A AE i 1) T
FO R RSB 2.5 (258 U 27
ot | me-mmnie | ee-saen | | A X M A 2 A & (W L

SRR, TR 2. B R XIS (FEH o 5
B EEE ) T IO T A (R B AT 25 AL B, B
X EJZ TS S IR RS T I AR R
RIS 555 101 5 A SR AT — E 2SR L, TR
[ ovrsminmsies | BRI 250R, BRAAH Js O 2 e A 7 e 3 1y )
IS, B0 AT R A B A T A/, FEAH X R LA T4
TR TR R L.

F TR DX AR T T, ™ A ™

Pl 7 5805 DLTEMT M RE BORMAE B AR R
Fig. 7 Processing flowchart for wide-azimuth and

broadband seismic data

151H] gy

141H1

48€ 1016 LOd6 L3 1146
a4 el M ~ a1, e - e S T T T T - TrH

1200 G

i fi] / ms

150

ki i 1.1

mml b ALAMALERAL rddes bl

K8 FSIE RS I
Fig. 8 Comparison of profiles before and after static correction

a— B IE AT (before static correction ) ; b—H# 1E i (after static correction)

PDF Cf4Adi ] “pdfFactory Pro" iR RRAEG)E ww. Fineprint.cn



http://www.fineprint.cn

390 oo R

5

woOW 2021 4

GRNE, HOR AR 12 Hz LAF, MLEEETE 300~
650 m/s Z [H]. AR AT | 5 R W A9 AR A, SR DXk
S M SR A TR TR, LA AR - ey Sexd
DR B A T ATAL B, ) AR AT B T 6 R o 5 1Y
R 5 R USSR M RE R L (AL B
TRCE T TEISE, LA Y Re &, IR0
K, SR ARSI B A 205 5 I RSB 2 L ixX At
fhTHH T T P RE R AR PR AR Bk s 2 SR
PRI RE A, BIVAT S0 BORT T I 0. X Rh 7 VA IR K1)

SRR A ORI AT, A TR T U 174 [ s R LAAR

G
HITH
A
il

1201}

I ]/ ms

| M}

21 i

T3R8 138

Ak

Fil}

i 7]/ ms

it %

Mo AP AR B A R 5. BT S 4 R F-X
SR BT th TR R BGE, T
BT, Fe il B WE , B2 2 00 % B SRS TR
TITH T IAEMURA LN ERAE LB, MR e
IO FL AT PR A, PRI S AR AN [7] XS A
LEMERHIE AR B R EEA ], SR X 3T S e T4
b 17 M € U T RN B /0 /e
TR LM AR BE 5 A IR W RE A A A
FE5 , 2R PR — S5 W A i s A AR X A Pl
8 3 SRR AR ZR S R AL B VR W X M

1138 158

i &

1138

Ko LM BN mxS
Fig. 9 Comparison of stacked profiles before and after denoising

a—K Wi (before denoising); b—2:M2/5 (after denoising)
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