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Abstract

The seismic exploration in high steep and dual-complex areas faces technical challenges such as low
imaging accuracy and poor signal-to-noise ratio, which seriously restricts the effectiveness of oil and
gas resource exploration and development. This article takes the three-dimensional seismic explora-
tion of the LS-BD work area in eastern Sichuan Basin as an example, and conducts practical research
from the perspective of acquisition technology design to address the “dual complexity” characteristics
of high and steep dip angles, complex surface conditions, and complex underground structures in the
work area. By establishing a geological model and forward simulation of the work area, optimizing
observation system parameters (such as track spacing, shot spacing, coverage times, etc.), adopting a
“wide azimuth, small face element, high coverage” acquisition technology scheme, and combining sur-
face structure investigation and excitation reception condition optimization, the imaging effect of
complex structures has been effectively improved. The actual data processing results show that the
signal-to-noise ratio of the data is relatively good, and the amplitude relationship of the main target
layer is clear, which can meet the interpretation requirements. This verifies the effectiveness of the
acquisition technology design scheme and provides a reliable technical reference for seismic acqui-
sition work in similar high steep double complex areas.
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Figure 1. Three-dimensional seismic exploration geological map of LS-BD area in eastern Sichuan Basin
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Figure 2. Pre-stack time offset profile of old data
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Figure 3. Analysis of interference waves in single shot data
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Table 1. Main interference wave characteristic parameters
1 EETHRFESH

FHa P (fIK) P () LIES(() e
TV | 1388 1487 5 15
T 1 2318 2400 8 22
B 700 1500 3 18

P A O A, R R AME R EE, RARHEE R BRBUM e, AEESN HE
B, MIERSE AR, RSN AR XTI [, BORL TS A R

MR BB M R BUR JUAR: 1) XA 43 TS AR, MRS 28, A IS R R A8 S
2) Fig BB REBOREZE, TIAERINBGE R 3) ABX =4E3R1G 1 M a BB R BRI
EEHE TR HRRAARAAN . SRR, TP BRI R RO T SRR, 4) WX =4EtR
GRS R A P R 2 o LA Rl — P e

3.2. FARBERBEIARIR

WRYE = HEZ TR L, GRS AT R, AR B AL LR BORME A

1) WRHIE EAONICE MFRIX, SRS 15 MR AR SR XL 5

2) B HIRIBIRZRER,  Gu7 HOBL AR BR (10 e vk i BN 28 5075 SR 5

3) TEHLA BORHR BTIEA A R s BB FEAN 73 J 3, il /R R 200 i )2 S G T 5 >R B He

Pl o3 i W) 3 AR AR R A B, (M R EF AR, 456 LIXHT HARTR R, R
BERHPE BT BRI

1) R s AR T KOmAZEE A 6, st B i R

2) MR RE, 18 PIEBACA TER B S HIR BT, R A FRIERCR

3) RGMERASHAS:, kS sk TR M B R MR MR S 4.

4. RERARRET
4.1. HMEZSHLIE

b RER A o B R R R R ) AL ER A R REAS B [4] [5]. HAT, MLIN ARGt K22 il RES
HORUES I LEIRIE T 58, SRE AT IRUE AT i € SRR R 75 SR [6]-[11], R S8 B L 1
TR/ BREUCE BORMREE . BORAR B AR 4 B A5 [12]-[20]

BRI TS AR H (RIS, T 4 DNIRANRIE S, SRATE I SRR R SRS &
M7, AL T HBERY B, B3 T X ERY B S A IR TT R R S HORIE, KUGRIE 1
TR/ BFRRE R R BE A A FLAR . T [A155 . T T DA i R Ve e 451 n B
LR

B i EGRIER ] T 4R[X SPC =4k T IX I BTk}

1) ANTRIE i B (M TE 5 T ) B i ) o b

HMMABX SPC =4k Prith i BURIA R a3 BN B T (] 4)3EAT AR AT T CLA HY, BEE 7 22K
KR m, BT R AR AR B R S, R A R — 5Tt

2) A G IRE (I E L) PSTM JEAEXT EE

MIESE(1 B)F o it UK R AR I PR U

DOI: 10.12677/ag.2026.165078 865 HOBREL2E AT


https://doi.org/10.12677/ag.2026.165078

AR RS EE R Bl (=)

Figure 4. PSTM profiles with different folds (source-receiver density)
4. FEBZ R (MEZE) PSTM FIE

,CELCTRII 120 1 lIZO
.CELCTR 1360 1360

1120
1360

1120
1360

1120
1360

1120
1360

1120
1360

CELCTR 120 1120
{CELCTR 1360 1360

1120
1360

1120
1360

1120
1360

1120 1120
1360 1360

(CELCTR]120 1120
CELCTR 1360 1360

0.200
0.400

0.600

0.200 433
0.400
0.600

1120
1360

1120
1360

1120
1360

1120
1360

1120
1360

0.800 0.800 BEPEES 0.800 f’, 5|

1000 1.000 1.000{3 i §;€2§}}§

1.200 1.200 B

1.400 1.400

1.600 1.600

1.800 1.800

2.000 2.000

2.200 2.200

2.400 2.400 : :;;11553:3‘2 =

2.600 2.600

2.800 2.800 2.800 >
3.000 J000 £ 3.000 s ‘;;%;,é
3.200 3200 %ﬁ;ﬁ;}_ 7 3.200 ; ’%:, '}3}'}" 3:;;«-355%5" 1: é’i‘fz‘%?!?z
3.600 PR 3.600 'gi?g‘i‘éé:‘f‘ 25 7 ;3:; 3.600 '; 3 f;@%gj%gff"ﬁlggsgﬁ“ i1 xf%x o
3.800 4'5673% 3.800 /22 1327}{/42'24ﬁﬁ ;3%%33355-.“5 3.800 156&/49'9273@ %i’%‘?%é

BIRH JEEEE) PSTMIES

Figure 5. PSTM gathers with different folds (source-receiver density)
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Figure 6. Relationship curve between folds and signal-to-noise ratio
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Figure 7. Root-mean-square amplitude attribute (target layer energy) of P1l with different folds
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Figure 8. AGC display of single shots
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Figure 9. Comparison of new and old data (prestack time migration profiles)
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Figure 10. The prestack depth migration profile of LS-BD work area
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