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Study and numerical simulation of
seismic tomographic statics based on complex surface
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Abstract: First arrival tomographic statics method was applied to solve bad effects problem of refraction statics in large
undulating surface, vertical and horizontal velocity rapidly changing complex areas. The principles of tomographic static
were introduced, large and exposed bedrock seismic model correction and lateral velocity variations were built for
theoretical computation, characteristics and applicable conditions of chromatographic were analyzed, key issues of
chromatography statics were noted. Numerical simulation tools were applied to study the early tomographic static
correction application conditions and application effects, and a reference was provided for complex surface statics
seismic data. The results show that tomographic static correction is more suitable for seismic data processing of complex
surface. It is a good solution for the problem of surface undulation and lateral velocity change, and it is important for
improving the accuracy of coalbed methane exploration.
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Fig. 1 Main flow path of chromatography statics
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Fig. 3 Simulated single-shot record model (Shot on bedrock outcrops)
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Fig. 4 Tomographic inversion of velocity field model
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Fig. 5 Statics for single shot record: (a) Tomographic static correction; (b) Refraction statics
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Fig. 6 Comparison charts of chromatography and refraction statics with theoretical statics: (a) Statics; (b) Error
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Fig. 7 Survey line elevation and chromatography statics

K AR R /m

MO A B A IE B /ms

P ER I ERE AR R (SN, R aree
B BILMEbR S AL R T IR IE BT EUR I 225+ . 12
IERTHI, BERIELLELPrh W, 80T 2 R
MBI . BICIE G, AL A5 T AR A M 2 b e
M ESCE, IR TSR (BT ) A
TREE . A2 N, RMTEREIE 5 A0 S BT R R
SO, BER SO, T LR B SR i e T AL

TR R SE PR AR I < A5 K A R X,
MREZ Gk B, W12 RSO
THTHEHIERCR, ki AE15 5o Ja i 2 AT AR
PR o IR T TS S I R A ] B R AR
BEZ N, RIS BRSO R T . R
RSB IR AR . LR AR L W =PI R %,
EEITHERIE TR, e S ERIAE. i)
ZJRMFEOE A BB R A AR Y, P50
FERUTT DASE FLAK S I SE S AN ISR
S A AR A R A DX R e AL A A, A5
ot o R AR A0 22 o AR AL RCR . S RS
AR DI R AR ) SR SRR I R R IR 25K,
IR TN e NISWIRFAL SRy 9 RehI /N B 127 i g T

I 7

1558.4
ML A DX 35
1451.0r
1333.51F
1215.1 . . , .
1081 1281 1481 1681 1881 2081
B
30.6
—22.2r
=74.9r
-127.6 . . . .
1081 1281 1481 1681 1881 2081
B



o5 23 B4 9 IKIELME, A BT R HRY) R Z TR ESE SRS R SRR

2477

Station
80 100 120 140

I

T

—~
o
ey

Station
0 20 40 60 80 10 120 140

0
100fy R '

Station
20 40 60 80 1 120 140

500
B8 MR IEHTE o EE IR

Fig. 8 Shot records before and after comparison chart statics: (a) Original shot record; (b) Refraction statics shot

(c) Correction shot record
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Fig. 9 Stacked sections: (a) Before corrected; (b) After correction

Station Station

171 13ar amu 1681 1es1 2021 zasa 2361 =s:a e atrz a3ez 1z aeez  1ssz 202z 213z z3sr 232

B 10 JEHTEE I A A B

Fig. 10 Tomographic static stack sections: (a) Before corrected; (b) After correction
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