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FUL WAVEFIELD INVERSION OF ANISOTROPIC B.ASTIC PARAMETERS
IN THE TIME DOMAIN

ZHANGMEGen'  WANGMiaovuE L1 Xiaoran  YANG XIAOCHUN
Institute d Gedlogy and Geophysics, Chinese Academy o Sciences, Bejing 100101, China

Abgract Fom the finite eement equation of aniotropic eadic waves, an expression is derived for directly
calculating the Jocobi metrix. It has the same form as the finite dement forward nmodding equation. S al the
dementsdf Joocobi matrix can be got through finite dement forward nodding. To inprove the dficiency and
accuracy of the inverdgon sysem, problems such as the dficiency and accuracy of the forward modding sysem,
absorbing boundary conditions and 9 on, are d gudied. Fndly, anitropic mode inverdon is carried out
with the finite dement inverdon sysgem. The inverson results of a dratified nodd and a transversely
heterogeneous nodd acoord with real node s very well , even though the initid nodes have great deviations.
Key words Time domain, Anisotropic eladic wave , Hagic parameter , Full wavefield inverson.
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1
Tablel The physical parameters o modd

Ci/ (10N-m"?) Cigf (10°N-m"?) Cao/ (10'N-m"?) Csg/ (10N-m"?) oy (ms ) By (ms?H ¢ S pllkgm3

3.9882 1.6218 2.8900 0. 8556 3400.0 1850.0 0.19 0.17 2500
4,7291 1.9800 3.4773 1.0570 3700.0 2040.0 0.18 0.20 2540
4. 5864 1.5288 4. 5864 1.5288 4200.0 2424. 9 0 0 2600
: C11, C13, C33, Css OoBog O  Tromen P
2
Table 2 The inversed result o modd
Ci/ (10°N-m™ 3 G/ (10"N-m™d Cao/ (10N-mM?) Cs/ (10N-m™ P ay (msH By (msH € o
3.9882 1.6218 2.8900 0. 8556 3340.0 1850.0 0.19000 0.17000
4.7290 1.9800 3.4773 1.0570 3700.0 2040.0 0.17999 0.19998
4.5861 1.5284 4.,5863 1.5288 4200.0 2424.9 - 0.00003 - 0.00007
4.2 ( ) Vs= Vel\/3= 2251.7m/'s. 4
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Fg.2 The geometricd dructure and syntheszed shot gather sections of nodd

3
Table 3 The physical parameters o modd

Ci/ (10N-m™ 3 Cig (10°N-m™?) Cao/ (10N-m 2 Csg/ (10°N-m" D) oy (ms Y By (ms?H ¢ & pllkgm3

3.9882 1.6218 2.8900 0. 8556 3400.0 1850.0 0.19 0.17
4.7291 1.9800 3.4773 1.0570 3700.0 2040.0 0.18 0.20
4.1280 1.3760 4.1280 1.3760 4000.0 2309.4 0 0
4.7291 1.9800 3.4773 1.0570 3700.0 2040.0 0.18 0.20
4.5864 1.5288 4.5864 1.5288 4200.0 2424.9 0 0

2500
2540
2580
2540
2600

o © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 4 The inversed result o modd
Ci/ (10°N-m" 3 G/ (10°N-mM ?) Co/ (1I0N'M P GCo/ (10°N-m ) ay (msH By (ms?H € 5
3.9882 1.6218 2.8900 0. 8556 3400.0 1850.0 0.19000 0. 17000
4.7291 1.9800 3.4772 1.0570 3700.0 2040.0 0.18001 0.20002
4.1280 1.3760 4.1280 1.3760 4000.0 2309.4 0. 00000 0. 00000
4.7291 1.9800 3.4772 1.0570 3700.0 2040.0 0.18001 0.20001
4.5869 1.5292 4.5864 1.5288 4200.0 2424.9 0. 00005 0. 00010
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Fg. 3 Syntheszed noise-bearing sot gather sections of node
5
Table5 The inversed result o mode  with noise-bearing data
Ci/ (10'N-m"? G/ (10°N-m"? Csg/ (10°N-m"3 Csg/ (1I0N-m" ) oy (ms Y By (ms?H € )
3.9878 1.6215 2.8901 0. 8556 3400.1 1850.0 0.18990 0.16981
4.7243 1.9968 3.4976 1.0545 3710.8 2037.5 0.17537 0.19553
4.1765 1.3732 4.1309 1.3737 4001. 4 2307.5 0. 00552 - 0.00247
4.7176 1.9844 3.4782 1.0563 3700.5 2039.3 0.17816 0. 20067
4.5021 1.5357 4.5772 1.519 4195.8 2417.5 - 0.00821 - 0.00054
( ).
5
51
5.3
5.2
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