mBRMRITEH K

COMPUTING TECHNIQUES FOR GEOPHYSICAL AND GEOCHEMICAL EXPLORATION

%47 A H 1M
2025 % 1 A

Vol. 47

No. 1

Jan. 2025

NEHS: 1001-1749(2025)01-0023-10

Nim AKX EZEE R E MR IR AR RN A

REH, & 7, RE%, KAAK

(P GGk TAR MR B A TR 8] @ 7 5/ 8] L AR 610041)

B OE: O NAHARRYEBATEN ERARFREAZANTFR TR ., THELXFT LA R
AR @ SR B ERLL Ry REEE WHTARAGHIE, THATHRR ATFF
M E—BERANTELEREEFDEEBIR S EH A TARRGFLET, ATRZTHEE
EHEFFER  GAGLMAETHERANE LRGP, KICKRBEBESFIANF FRETHE X
R BRI F R ERRARE LA IREGT FAGE R 95, A A T
BHmiAA, ANETFRATZERMG L BRBESH HRBRERERESMNF L
ERGARES R AR L L THERTHBRAN, ANLEREATHEF TN LEDES, T F
TEBHANHERTR ARRARESF IR —F AT 4,

KEEWR: RERME; BEFER WkEN; ZERM; ALRITRSE

hE4SEKS: P631.4 XukFrER: A

0 55

T I b v R A b A R R R R A
AR NI/ S TR B R R L BT &R P )Y a
B LB R B A R B X A R
filf )2 S A W AT IR . A SRR DY 2
Hb 52 2% AT PR S O TR S R M R s P 3 A B AR UL
U T BT TR 26 0 B L AR 400 3t 72 BE 20 A L R
SRR R SR 2 R R R AR VR A R A
I | DA SR IR R S S A LR P X VT
S MR Vb BB AR R Al R I AT T A AR
)5 SR A R R L o A 1 AR R R AL %
X A il 22 168 I DX A Bl 4 ) 3 0 (A E AT 1 I A
TR 5 3K P A1 Jp o il 3 T £ )2 N 6 4 4 b 7 U
FREA AR 7 VA 58 B B M) T 2 T %t 75 8 10
SRR | AT A A = A T T8 A 40 0 S B M 2 R

WA B A 2023-09-28
LA A .
%—4F. ZEAH 979

E-mail: hd-lianggw. osgc@sinopec. com,

P EGAE G E A A8 BHIE X IER B (KT-22-48)
Vo B AH HGRIENM . ZTEZANFwN AN EHIERE AR - BB KRG SR T,

DOI:10. 3969/j. issn. 1001-1749. 2025, 01. 03

ARS8 7715 X8 i L PN B AN [ PR A0 A i 4T T
A RCR B 5 B4 bR A5 45 A O RN T R
i AR A5 RS ot K PR T A /N T AT TR
Il o i RS P B R SR AN e 0 Y 7 9T R )
)L, DA b3 22 5 0k il o e PR B R 5 SR AN R i 00
F1% 08 4] 3 TR R R {ELR: B A R T R T T S
IR ] S8 2% T3 T ) e B R R |
7% BRI BUR S I B IR A BOR TR 2
InaE Bt IR A X A R T A L
AR AR T T R R L O DR
WA i TR VA B R BT 5 % A L 4R T R
B0 B A R L L B 3R B R T R RS 2R 5
i I O R T = @R AN A 2 8 R RS 2 A e
W AR e A Rl 20 B S S BEEOR I BE T S A N
XHBIF S X A2 4% 0] T 3 AR A R0 TR RN TR Y i
Uy M = B PR AT E | A 7 e R R TR e —
Ja PE VRT3 25 07 05 B0 2 L B AU 45 R 25 B



24

PRI L H A

47 %

B IE T3 I 25 SR m] A R TPUAS JEE G L B4R
TP R BOR O SR TARSE B T 5 1) .

1 W XA

NI M X AR 2 G2 o3 o BV B AL VR i
AR L B VD R i 2R IR i 2 ) 2 X
PR G R I A 5O, R VR i 4145 T IR = 0
L2 4 38 AR BT DR B 1 Mk, T I BB 22 S A
KSR PG B, T UM A )Z F 2 e
R E ) b N R A =R R A
PR A B DIA e ib n Oy R ARk D
S HORDRL . AR BT A R SO R R PR R AL L 4
B XM B o3 B T U IR AL ET 2 3 R ULAR AR
BV = PSP DS A L = DI A % AR 5 A 5 £

i ;
| j?? il
M

jj)}s“é’ : “{i‘i‘\“ 55;;2 —
o zéézsszzzzaai’i%éi;aiﬁl??E’.?@l =

«<«
T

M,_ s
\‘\rf"\

: J

G

SR f e e LT R T

i Ty :

uq;umm((\ ((((( i,

&%
UG « «/« 32(

it

et («( el 5/««;\‘.‘_« «

l(uc((ﬂll(((((

fww@W@mmwmm@wwmw

wdy I fdlag add iy pee

B 8 UL AL L B C= A SR 43 3T el
U7 TR B TR L K AR SRR R C= AR R 20
PN R BT B A R TN B IE ¢ i< =37/ DY X 1
ﬁ%ﬂﬁﬁm o HR IR X WA =R gL

J%%ﬁﬁﬂﬂ%%nﬁﬁ%%ﬁﬁﬂwﬁw
X AEE LB R 3. 67% . BB R E
0.06 mD, fL ¥ # 56 o 5 45, 4 BF 58 X A F B 5
Hbr.

JIES A Hu X AR 2 2R VD IR i 4] 3 b A £
SAAINF TR — {2 A AR L T R LA SR L
I Z2 YK R 1) 7 R A R A R R R A L ¢
ARAR K B RRAE L BT LS 50 7R R R AR AR 2 B (1D
R 1) Hb 52 PR SIS R B R T I I L A SR e
T TR L G vk 20 ] S N R A 40 R S 80
TE H AR A R 22 B R

M«ﬁ i

R

iy

— g§<§5 W

.x\\tf!!sssssmﬁmi“‘<< § P /jﬁ?
i 2‘5% z@?ﬁ

S
A %

g i

&K
Jull M ]

it

R PPy
s

Bl 1 H4&F A THE LR B FE

Fig.1 Seismic response characteristics of complex stacked river channels
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Fig.2 Process of time-frequency domain frequency variable

energy fusion technology based on wavelet transform
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Fig. 3 Analysis of pixel denoising and conventional denoising processing effects
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Fig. 4 Analysis of the effect of harmonic extension frequency processing
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Fig. 5 Analysis of well seismic calibration effect before and after interpretive special processing
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Fig. 6 Comparative analysis of the identification effect of the Ersha formation river channel in the GD area of south Sichuan
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Fig. 8 Comparative analysis of the identification effect of the Sansha formation river channel in the GD area of south Sichuan
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Fig. 9 Drilling verification of Shaximiao river channel identification accuracy in the GD area of south Sichuan



30 PRI L H A

47 %

4.4 SAEIRAEREHKIES

4545 AT 3l I SN R 0 AT AL B 1R 3 e 3 R
e G B S, EERIN . WA H N E
RO SIS 4 11, Hop A Sl 38 RASE 41 /)N 1) 3T T
WA E VB AR B B G N T2 R
MWEHE,CIF.D IS EH R R R AT
() TS A B ORI s S Rb 4L H Y JZ R S
IE 3 0 Ho A SR g N T S BB R
S T T A 38 S T C IR R K
T AL RS, RIS A U T A B B
DO ) PNy 1) = | B U R W o g I SR I B
Koo frgE I makis 2.3 775/ H 5.8 175/ H Il
TP AU S $E— 2 B E T IR YR R ] SR L B
LYESET )T A HUIX Gh1a) 7 25 T8 o A A O, 1
A XL B A M X AR 530 km” % RS 1T 640 12
Ji o A F — 2 AR E RS T w9,

5 4hEiE

EHEVIESEE N A b X YD IR i 2 T 3 )
FEAE IR 3 5o T JRE i e P Ak K% %o P i T 1)
TORMETE B S e 1 0 PR RS B2, 5 40 S 4
LW BB AR — BRI A 18 W U5 1]

1) 38 3 I AR 3R 26 M 8 I 4 W00 45 fit B P 4k
FORNT DU 5 I 6 M 72 B89 155 MR LE S o B R A
ST TE A AR B TAEBEE 1 JE Al

2) 3 i T AL T = AR A Y 2 I8 TR R A
TS0 7 B ek il 5 o T 45 OC B B R B BT 5 5 N
F XS AIESE XA A RS AR R B 1 OCBEAE L K
B 7 5% 1T T R AR B0 L Il 1 SE R 2 B L B E T
[UER2PIIEE D ITE T 6

VLTI FE A M X Vb i 2H 2 IE D 41
JEAT I B0, TN AT A DX B A X 530 km” L fiff )2 75
it 640 4275 T DX 8 £ L B it T S8
Ja SR TAR B — 8 W7 1

S E Wk

(IS 7 P '3 O S /| R 2 2 i
DURZABE TR [T, Al B R 5 07 4. 2012, 39(3) .
275—284.

ZENG H L, ZHU X M, ZHU R K, et al. Guidelines
for seismic sedimentologic study in non-marine postrift
basins[ J]. Petroleum Exploration and Development,

2012, 39(3): 275—284. (In Chinese)

[2]

(3]

[4]

(5]

L6]

L7]

(8]

RAH WHOE, VIR, 5 OEAZFEHEERS
bR TR AR ST . LA BH IV B Ak el 4 R 481 (T ). A ol
HRRAMB . 2011, 32(4): 615—624.

ZHU X M, DONG Y L, HU T H, et al. Seismic sed-
imentology study of fine sequence stratigraphic frame-
work: A case study of the hetaoyuan formation in the
Biyang Sag[J]. Oil & Gas Geology, 2011, 32(4); 615
—624. (In Chinese)

WA, TRERE ., MR, 6 H R TR A T n]
BRI ], A7 BR 4 B4R, 2006, 41(4): 405 —
409.

DONG C M, ZHANG X G, LIN C Y. Discussion on
several issues about seismic sedimentology[ J]. Oil Ge-
ophysical Prospecting, 2006, 41 (4): 405 — 409. (In
Chinese)

AR, AR, Bk, SE I T ) B A B R
T D A 2R A 20 R K R LT ). A S R
SRR, 2015, 36(2): 230—239.

WU H Z, YE T R, ZHAO D, et al. Fine character-
ization technique and its application to channel sand-
stone in continental tight gas reservoirs of western Si-
chuan Depression[ ]]. Oil & Gas Geology, 2015, 36
(2): 230—239. (In Chinese)

Wk S5 T B B AR R 3 A B R B H TR I (] i 2
st e vh ey e FH LT ], I S Bk B FE L 2005, 3(1) 032 — 35,
YAO Z R,QIAO Y L,BI J F. The technique of spec-
tral decomposition and its application in cross-well res-
ervoir interpretation[ J . Petroleum Geophysics,2005,3
(1) :32—35. (In Chinese)

S% 5. 5T R BORTE £ 2 B0 b g i HI0T]. CT #ig
5 R FBFSE, 2003, 12(2): 22— 25.

CAI R. Applications of spectral decomposition tech-
nique to reservoir prediction[ J]. Computerized Tomo-
graphy Theory and Applications, 2003, 12(2): 22—
25. (In Chinese)

mRIE, T, BB 2RS4 8058 5w
1], B ek Y #k . 2005(2): 102—107,

YUN M H, DING W, WANG X H. Study and appli-
cation of seismic horizontal resolution[]J]. Progress in
Exploration Geophysics, 2005(2): 102—107. (In Chi-
nese)

PR ) ARG . Rk, AF. MR A I R R AE I
143 F- DAt 2 B0 o g B LT, KB A il 3t 5 5 JF
K, 2007, 26(3): 128—131.

XUE DL, XUM]J, GONG Y J, et al. Application of
frequency-shared interpretation technique in reservoir
prediction of Shen 143 well area[ J]. Petroleum Geolo-
gy & Oilfield Development in Daging, 2007, 26(3):



ZEA.F N HARRILEERNTEREZRANZRKEZ L R 31

(9]

[10]

[11]

(12]

[13]

[14]

[15]

128—131. (In Chinese)
R TR . T 2400, 85, J0 I3 Al B PR T R AE ik
JEig FLT]. 97 A, 2003, 23(3): 104—108.
ZHU Q R, ZHANG Y Q, YU X H, et al. Applica-
tion of spectra decomposition to reservoir characteriza-
tion[J]. Journal of Mineralogy and Petrology. 2003,
23(3): 104—108. (In Chinese)

PRASVE . BRE, RIG B, 5. b= s 20 A 76 10 Ui AR
fitt 2 B0 ik g LT DL V4 R il R R (A AR
M), 2012, 34(3): 1—8.

CHEN G Y, CHEN L, ZHU J Q, et al. Application
of seismic attributes analysis fluvial reservoir to predic-
tion[ J]. Journal of Southwest Petroleum University
(Science & Technology Edition), 2012, 34(3): 1—8.
(In Chinese)

R, REAE, E AR B RR 4340 R R R R A T b
B P A BT LT ). MR E PR R, 2012, 27(5) . 510
—514.

FENG B, ZHAO F H, WANG S H. Application of
spectral decomposition technique in fluvial sand body
prediction[ J]. Advances in Earth Science, 2012, 27
(5): 510—514. (In Chinese)

SR MORSE, SRIEE, S JT R RUEE Y it i T g2
PRAE MR LA MR B T iR [T ). b2 mT 4, 2012, 19
(2): 74—80.

ZHANG T, LIN C Y, ZHANG X G, et al. Method
for seismic sedimentology interpretation of reservoir
architectures on development scale in meandering river
[J]. Earth Science Frontiers, 2012, 19(2): 74 — 80.
(In Chinese)

BHIRAR. JFRRER & 78 /Nl W0 AR S50 7 i R SE T, T
BN R 22 2 4 CH AR BE 2 D, 2012, 34(1): 19—
24.

Y1 Z L. Prediction method of narrow channel sand
body in well-to-seismic integration [ J ]. Journal of
Southwest Petroleum University (Science & Technolo-
gy Edition), 2012, 34(1): 19— 24. (In Chinese)
TIEE, WAL, RAgH, & HFEH THEE
JrBALBE TN ] M ERY B IR, 2012, 27(4)
1581—1587.

YU Z J, DONG D D, SONG W Q, et al. Porosity
prediction with co-Kriging method controlled by sedi-
mentary facies[ J]. Progress in Geophysics, 2012, 27
(4): 1581 —1587. (In Chinese)

O, AR, AU, 5. T MR OE B E M 4
BB AR T W B RS RL) ). PH R AR = (A AR
2R . 2013, 35(4): 69—74.
CAOQR, LI P, TONG M B, et al.

Channel sand

[16]

[17]

(18]

[19]

[20]

[21]

[22]

distribution prediction based on seismic forward mod-
eling and attribute analysis technology[J]. Journal of
Southwest Petroleum University (Science & Technolo-
gy Edition), 2013, 35(4): 69—74. (In Chinese)

SR AR, LA DX ORGSR e S e kM. dt
AU MR A, 2014,

CAI X Y. Theory and practice of fine oil and gas ex-
ploration in mature exploration areas | M]. DBeijing:
Geological Publishing House, 2014. (In Chinese)
XL, . A A8 M AR S 5t i i 2 A R AR HERR 5
S BEBE: LI PG AR B R T KRR Sk
Bla#, 2013, 24(6): 1253—1259.

ZHAO S, GAO Q. Using adjacent seismic reflection
characteristics of the energy mix to exclude “bright
spot” Trap: Taking Deyang syncline in western Si-
chuan depression as an example[J]. Natural Gas Geo-
science, 2013, 24(6): 1253—1259. (In Chinese)
RIR, LE&. M#, 5. BTS00 AVA B 5 KM
b BT G T2 S R = 4 BE RS AR O ek LD ). A
MR PyFE B, 2014, 49(3): 551—560.

YU Z, WANG Y C, HE ], et al. A high resolution
approach for fluid prediction based on prestack AVA
simultaneous inversion and geostatistical inversion[ J].
Oil Geophysical Prospecting, 2014, 49(3): 551—560.
(In Chinese)

PR, 2B, SR E, & TR SHAMmE) X
S ) ML S BEAL R A5 R LT ], 7 it BR gy
B4R, 2019, 54(1) . 24—35.

CHEN Y P, PENG Z M, LI M H, et al. Random
noise suppression based on the improved total general-
ized variation with overlapping group sparsity[J]. Oil
Geophysical Prospecting, 2019, 54 (1): 24 — 35. (In
Chinese)

Brse W, FEAEE . HOCRL, S P B0 D SO TR
MHEARIMI. JbaT: Bhaf i, 2012.

YANG K M, TANG ] M, GAN Q G, et al. Predic-
tion techniques of tigth sandstone gas reservoirs in
west Sichuan basin[ M]. Beijing: Science Press, 2012,
(In Chinese)

ARARE, BKAL i RIRTT R S R M R RT H R LML
Jemt: A ol i s, 2002.

ZOU C N, ZHANG Y. New practical seismic technol-
ogy for oil and gas exploration and development[ M ].
Beijing: Petroleum Industry Press. 2002. (In Chi-
nese)

XUSEAG s /AN, BRPC, AF. T 1)/ RURE M BT H AR A
1Y 3 72 A 5 1 I8 TR0 9 AR R B i T LT, W R A 4R
THRE AR, 2020, 42(4); 460—467.



32 HIRACHE T H AR 47 %

LIU L B, ZHOU X P, WEI Q, et al. Technology and try, 2019, 39(1): 96—101. (In Chinese)
application of seismic signal harmonic prediction exten- [25] EFH. =), f KA 55, R 8 0 285 AR K7
sion processing for small scale geological target body F Hb X R R T i N [T ). AL BRI R
[J]. Computing Techniques for Geophysical and Geo- 2023,45(4) :428—434,
chemical Exploration, 2020, 42 (4). 460 — 467. (In WANG L,YUAN L C,MENG Q Y,et al. Application
Chinese) of neural seismic waveform classification technology in
[23] BRE €. BXUE. RGB 430405 A 7E Wbk il i 7 )2 312 51 thin Sand Body prediction[ ]J]. Computing techniques
g LT, B2, 2015, 8(2): 29—32. for geophysical and geochemical exploration, 2023, 45
CHEN G F, LV S B. Application of RGB frequency (4) :428—434. (In Chinese)
division technology in the fault identification of fault- [26] BARIEAL, TR . B 4224, 5. WPy H VR b 24w 08
block reservoir[J]. Complex Hydrocarbon Reservoirs, LR R TS LN TGP B AR/
2015, 8(2): 29—232. (In Chinese) TR A ,2023,45(3) :281—288.
(24 FBAE&, B AL, B, A5, DU I 2 7Y o i DX %% 9] 3 CHEN S Y,DING W N, CAO ] X et al. Concealed
b5 RS 40 Z) i G s R[] KA Tk, 2019, 39 Mechanism analysis and identification countermeasures
(1): 96—101. of dim-spot thin sandstone reservoir in Shaximiao for-
DENG W F, ZHAO S, ZHAO D, et al. Key tech- mation of Zhongjiang gas field[J]. Computing tech-
niques for fine characterization of narrow channel sand- niques for geophysical and geochemical exploration,
stone in western Sichuan basin[ J]. Natural Gas Indus- 2023,45(3) :281-—288. (In Chinese).

Seismic identification technology and application of complex stacked river

channels in the A region of southern Sichuan

LIANG Guowei, LEI Yang, WU Wenjing, CHEN Mingchun
(Sinopec Geophysical Corporation South Branch, Chengdu 610041, China)

Abstract: The sedimentary characteristics of the sandstone in the Shaximiao Formation channel in the A area of southern
Sichuan are delta plain front distributary facies. The development of river channels has typical characteristics of multiple verti-
cal stages, complex horizontal stacking, thin thickness of some sand bodies, and significant changes in physical properties. In
the early stage, the results of identifying river channels based on conventional and single technical attributes such as amplitude
and coherence were inconsistent with drilling, seriously affecting the research area’s development and production.. In order to
improve the compliance rate of sandstone drilling in river channels, it is first necessary to solve the problem of low accuracy in
river channel identification. Starting from the quality of raw data, this round has conducted research and application on inter-
pretive processing technologies such as Pixel denoising processing and harmonic extension frequency, which has improved the
signal-to-noise ratio and resolution of the data and is more conducive to fine identification of river sandstone. At the same time,
the complex river channels in this area were finely identified through the research and application of key technologies such as
multi-attribute fusion analysis based on three-color mixing and time-frequency domain frequency variation energy fusion analy-
sis. The recognition results were entirely consistent with the previous drilling situation and guided the deployment and break-
through of subsequent drilling, further pointing out the direction for the development and construction work in this area.

Keywords: stacked channel; pixel denoising; harmonic extension frequency; tricolor mixing; f{requency dependent ener-

gy fusion





