2009 52 (4): 1089~1097 ISSN: 0001-5733 CN: 11-2074/P

HhERA B 24

N R 2 25

R BH 2 R 3 Bl AL 20 AT M T 5 1 78 56 v

F e, FIINI2 TR Sl

1 [RGB R s G &, i 200092

2 FEA M TR R A W A BT ATk, dbi 100083

W Fis 1 3] 2008-1-22 f[a] | Ji 2009-3-13 9 2% i & Aii H 3] 2009-4-20 32 37 [ 11

2 AR E WIS LR L, 08 T3 N A M S B B A A 1) 5 A AR AR I SR A SO SR T R T R R
FELZR BEAL 20 A1 6 A% B AR R R AR R R JE T IX A 48— I P BE R 23 A1 1 R A TR 28 ) A PR Gy i F gk
4D S 0 1 25 43 ) IS U R b E il TR b R 1, 485 G (R AR K S92, TF U SIE3 T R4 AR 30 82 B . 0 AT
AT TR K M R 5 M R Rk 1) [R] 20 B B S o A S TR AN 58 4 — BRI AR AL B 1 1) M P 52 2R 7R 1) 3R 36
W T 1% T VAR AN 8 2 v L 2 RS R 4 T AR, S IR T LA AR 5 SR B T T BB TR AR I ot b R R
ol J 2 R X T ) Sz o W R LB A I 3, 2 W T g 9 3@ M, S B A A0SR B & I TR i T RS

KEEiE O KMuRERE  HUE AR BRLUE K
K5 P63
DOI: 10.3969/j.issn.0001-5733.2009.04.026

A g A 7

Joint inversion of magnetotelluric and seismic data based on random resistivity
and velocity distributions

YU Peng!, DAI Ming-Gang?, WANG Jia-Lin!, WU Jian-Sheng!
1 State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092,China

2 Petroleum Exploration & Production Research Institute of SINOPEC, Beijing 100083,
China

Received 2008-1-22 Revised 2009-3-13 Online 2009-4-20 Accepted

Abgract On the basis of existing research results, we develop a model construction method
based on common gridded model with random resistivity and velocity distributions to meet
the needs of joint inversion and the complicated model with large variations of physical
properties. The forward modelings for magnetotelluric (MT) field using finite element method
and the seismic travel-time computing using improved ray-tracing method, are both suitable
based on this kind of unified gridded media with random resistivity and velocity distributions.
Incorporating with the improved very fast simulated annealing algorithm, we fulfill the
synchronous joint inversion of MT & seismic data based on this kind of common gridded
model. The test of the complicated model with uneven terrain and uncommon interface and
large variations of resistivity and velocity, shows the effects of joint inversion in accurately
determining the resistivity and velocity structures. It improves the limitation of former studies
confined in simple models of joint inversion. Moreover, the joint inversion of the observed
data in an area with low-quality surveyed seismic data, proves it is practicable in improving
inversion accuracy with constrained prior information.
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