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Fig. 1 Geomorphologic map of the seismic survey
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Fig. 2 Comparison picture of velocity and pressure geophone records for the same shot and stacked section
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Fig. 3 Overlapping map of seismic records with first-arrival peak
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Fig. 4 Overlapping map of seismic records with first-arrival take-off
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Fig. 5 The first-arrival time shifting peak to take-off point
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Fig. 6 Schematic diagram of water area and uphole dual constraint
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Fig. 8 Near surface velocity profiles in the east-west and north-south directions of the ZQX block in the water area

Ry R SR AT S Y AR (R B FHAR X A9 4 1
VSP 5 2T I 45 R H, WniEl 9 s, AR 2
H S PIEBIE SR 96%6.93% .91 %1 94%,

FEF L) A S i A5 20 4 3R 2 AR,
WEIE f o B 0 T Ee an 10 B, Hodr, [ 10
Ca) 2 Iy FH e A A I o 19 2 im0 T » 1 10 () S22
FHIZ AT IE 12 0 S ST ASMER 5 J5 2 [ AF 4

FE SRS 3 T I

IR S 4 S22 BT S 7 S A AR ] 1 Ak AR b 36 8 iy
TR EE I F% 0 1 A, v % 5] THT A9 Jo0 o A B 8 4R T
P11 A ALB ST o i) 2 S e A S
T ] 11 Ca) S AR A 2 AT i 3 5 1 4R P A
AR AR R 37, 1 11 (b) AL i B LA F RS R
BT ST 25 S 5 R TR A B 4

800 2800 4800 1000 3000 5000 1400 3400 5400 1000 3000 5000
0 T 1 0 T 1 0 T 1 0 T 1
500 F 500 500 500
1000 | 1000 1000 1000
1500 [ 1500 1500 1500
2000 2000 2000 2000
2500~ 2500 - 2500 - 2500 -
Ef  —— VSPEE  —— ENRIEEE

K& &k A VSPik 4 &8 & BT RIE iR
9 ZQX K3 EM R IREEL VSP ik 1k A
Fig. 9 Comparison chart of ZQX block tomographic inversion velocity and VSP velocity



542 WIRACIR T B AR

46 %

1175 1275 1375 1475 1575

6.000 Bzt TS
(a) 7 FH e R A T k1 2 ) T
& 10

1075

1175 1275 1375 1475 1575
2.000 R ; : 7 :

2.500
3.000
3.500
4.000
4.500
5.000

5.500

6.000 [ B RS
(D)L JZ iR IE & 1

S——

M

Jo R A AR R B 0 & Am 3 & e B R EAT AR OE B 0 & e ) |
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Fig. 12 Depth migration profiles using unmerged and fused near surface tomographic inversion models
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High-precision near-surface velocity modeling and application in complex mountainous
water-land mixed seismic survey

QIN Long, WANG Chuan, ZHENG Duoming, LI Wenyan, XU Zhongbo

(Research Institute of Exploration and Development., Tarim Oil field Company. Petro China. Korla 841000, China)

Abstract: The ZQX seismic work area has favorable petroleum geological conditions, but its near-surface is very complex
with farmlands and villages, mountains, gobi gravel, reservoirs, etc. And for the first time, we adopted air gun excitation and
streamer reception for seismic acquisition in the water area. In order to establish a high-precision velocity model for the water-
land mixed seismic survey, we have proposed to pick a take-off point and double-constrained inversion with water and uphole.
First, pick up the accurate first break peak time under different excitation and reception modes. Next, calculate the time differ-
ence from peak to jump using high signal to noise ratio channels. Finally, interpolation solves the transition time from peak to
jump in low S/N trace. On this basis, a tomographic inversion method is adopted using water velocity hard constraint and up-
hole soft constraint and solved the problem of high-precision near-surface velocity modeling in the ZQX survey, which has re-
sulted in a much better image.

Keywords: water-land mixed seismic acquisition; turning peak time to first-arrival time; double constraint; tomographic

inversion; static correction





