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Progress of Joint Inversion on Geodesy and Geophysics

XU Caijun1
(1 School of Geodesy and Geomatics, The Key Laboratory of Geospace Environment and Geodesy, Ministry of Education,
Wuhan Universitys 129 Luoyu Road, Wuhan, China 430079)

Abstract; The achievement and new progress in geodesy and geophysical inversion in the recent
decade are summerized in this paper. There are many models of geodesy joint inversion based on
mechanical pattemn.The model identification is preliminarily discussed. Developing an inverse anal-
ysis model based on the Global deformation data is presented in IAG2001. Various local optimiza-
tion methods and global optimization methods (like genetic algorithm and TA algorithm) are de-
veloped. The numerical manifold method (NMM ) is also introduced into geodesy joint inversion.
Both the finite element method (FEM ) for continual and the discontinuous deformation analysis
(DDA) for block systems are special cases of this numerical manifold method.

We can estimate bottom ocean topography with gravity data using the integrated inverse
method, obtain the complete horizontal motions within zones of distributed deformation from the
inversion of strain rate data and study recent crustal deformation and strain accumulations inferred
from GPS and seismicity data. We can also detect active fault segment with joint inversion of ob-
served gravity and GPS baseline changes and study the crustal movements with various observa-
tions including geodetic, geological and seismic.

Key words: joint inversion theory; crustal movement; medium parameter; ocean environment pa-

rameter
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