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Application of structural constraint grid tomography velocity modeling in Nanchuan area
REN Junxing, MENG Qingli, YANG Fan

(Research Institute of Petroleum Exploration and Development, East China Oil and Gas Company, SINOPEC,
Nanjing, Jiangsu 210007, China)

Abstract: All the reasons that the surface limestone is exposed in a large area, the signal-to—noise ratio of seismic data is low, the
underground structure is complex, and the dip angle of strata is steep make Nanchuan area to be a typical double—complex seismic
geological condition of surface and underground. As the single velocity modeling method cannot obtain the accurate velocity
models, it in turn affects the seismic imaging accuracy and is difficult to effectively guide horizontal well drilling in this area. In
order to solve this problem, the velocity inversion of layer by layer grid tomography is carried out on the basis of structural
constraints by analyzing the advantages and disadvantages of two kinds of velocity modeling methods, such as horizon
chromatography and grid tomography, and combined with the actual data characteristics of Nanchuan area. That is, by picking up
the seismic landmark layer with obvious longitudinal velocity variation and layer—by—layer constrained grid tomographic inversion
from shallow to deep, the effect of surface and subsurface complex seismic geological conditions on velocity inversion is better
reduced, and a higher precision depth domain velocity model is provided for the front depth offset . Through practical application,
the imaging accuracy of seismic data in Nanchuan work area is improved obviously and basically meets the demand of shale gas
exploration in this area.
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Fig. 1 Surface lithology exposure of Nanchuan work area
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Fig. 2 Typical structural style profile of Nanchuan work area

JRE S B ST A B4 R A R A

DATERRBETT AT 2 A i B R PO, IR IR
SO ZIRZHR, JUHIE SR R R X 3, 17
TERCRINFH R R 2 SR P IRAN— SR = P,
SN — 0 P T2 DX TR Sl A 5 VR A i
PRIFET W [EDHZIX DU T A B H

A RUR ESEESE iy pe R EASI DS o )
T A BIF S, - 25 2 V2 B S 5 B AR T 0 5
BT R R AT S AT I 5 2T R =
A S S AR5 v 5 VT (e 1 8 o ) 2% ] [ ) A7
JBUAS i) S PR R AR A0 A P R T vk
A HIE N, FORTR ] )2 2 T A A PR
4 S M S T R A 7

WA J2 BT B P AR T 1 T A B T AR
JEANE A2 30 P S IR T A 8 B S 37 5
VRR 7 i BEAE e A% il 10 Db AT )2 Aibn e 1B B
ARG BMER AL S BB, TR 3 SR A 2 [ A T R AT
B, ARAT = B R o 1275 12 A IR AR R ]
LA Z2 ] HH A R A AN ) DR )2 T R SR LT
FEZ0 ) H [ — M= N G A . 5 2 BT IR
R JE R PEAT AR AL, 3l 2 75 CRP (LB ) 5
TR IO A i R ST WA 2 BT 5 R A B S
POT R M2 7 7 1 45 TR AL R 29 TR B
FEAT 20 3t 22 ) 1} 32 32 ) 2 ) AR AR RFAE o (ELR , X
1t 52 A AL A TORHE M LU B ) DX, SR AR AT 5
P P 22 A R, AR Bt et X
ABRECAER B o AR

B o ) DX b 3 i T KSR 4% b e o 451
B — (18 SR ARy 1 T AR IR B Y T AR A S
G B ENTR S 2T 2 RO R TR
FIFH 2 Ry vk B R b B2 T vk B R 2 S Y
R A S I, RIS A A O 1) AR Ak A I
Mﬂaﬁ~F’fﬂEFu%$M%MLm&§F

BT LA RS 2 BT R i, T DL ST X
IR A BE AT

1 T o 24 0 08 )2 A J2 A
S AR
11 BT A RME R R R 7 R

ﬁ*l%%&lﬁ*ﬂi

125 20 3% 2 AR S AT I T 2 7% T VR 2R
FEREAY R R rh R E S SGE B R s
AR, S FERGAS BE . DRIt R R ) S R
T2 IR AR R A AR R A Ry, B e R A — K
bR E ML R U A ORIV JZ CRPIE 4R
PV 25 P2 ) B AT RS S, e A ST
JZ5; CRPIEEEH T ARAHRG iff g ok FEABE AR, ELAARSE
IR LI 3,

[ #inrmmir | [ o w2 boee |
¥ ¥
2 A0 S )44

BT R e

— —
|@va)§iﬁiﬂﬁﬁﬂy§@¥|
b R G

TR ILCRPIE S L%
LR 2 B R 51 o L
I3 AT 2 ORI 2T S o o B A i

Fig. 3 Construction constraint layer—by—layer grid
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Fig. 4 Residual curvature
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Fig. 6 Structure—constrained layer—by—layer grid
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Fig. 7 Mesh tomography and tectonic constrained layer—by—
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