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This research is carried out in three directions. 1. Theoretic research: The
criticality and stability conditions for a type of more general branching process are studied, providing
what constraints should be obey when extending the ETAS model; The branching cracking can be used to
explain many features of earthquake source ruptures. 2. Seismicity modelling and statistical inference:
ETAS models incorporated with earthquake rupture geometry are developed, based on which the rupture
geometry can be inverted from seismicity; Earthquake hypocenter depths are incorporated into a 3D
high-resolution ETAS model; weighted likelihood estimates for space-time point processes have been
proposed. 3. The precursory information in several kinds of non-seismicity anomalies has validated.
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