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ABSTRACT

In the past few months I have further improved the method for simultaneous inversion for source spectral
parameters and path Q using regional wave spectra. I have implemented a new computerized, non-linear
algorithm that can be used for spectral inversion using data from multiple events that are nearly co-located.
For example, spectra from swarms or mainshock/aftershock sequences from multiple stations can now be
used simultaneously to derive event-variable source seismic moments, comer frequencies and path-variable
Q values. This new algorithm can further suppress effects of random and modeling errors in regional wave
spectral inversion, and can be jointly used with the previous, single event based algorithms (Xie, 1993;
1998).

I tested the new algorithm by applying it to synthetic, as well as real Pn spectra from several last Lop Nor
explosions, originally analyzed by Xie and Patton (1999) using an ad hoc algorithm that lacks generality. In
all tests I was able to recover the known source and path spectral parameters in the inversions using the
new algorithm. I am currently applying this algorithm to analyze the regional wave spectra from the 1997,
Jiashi earthquake swarm (MW ~ 6) in Xinjiang, and the 1998, Zhangbei earthquake (MW ~ 6) and its
aftershocks in the Hebei province of northern China. Interesting aspects of these events include (1) the
magnitude estimated for these events by the USGS and China Seismological Bureau (CSB) differ
systematically, with the CSB estimates significantly larger; (2) the Jiashi swarms have mixed focal
mechanisms, including strike-slip faulting and normal faulting that is rare in the tectonic environment; (3)
some Jiashi events were recorded by strong-motion instruments; data from these recording are now
available to the U.S. scientists through the effort of the P.I. and seismologists at University of Nevada.

Estimates of source seismic moments, comer frequencies and path-variable Q using Pn, Lg waves from
these events will be presented.
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