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DIGEST

Errors in the hypocenter determination for earthguakes are
dependent upon random and systematic errore in the reading of
arrivals and systematic errors in the paraneters definlng the ap-
propriste velocity model. These errvors are particularly critical
in the study of local eafthquak@a detected by small aperture

seismie arrays and regionel networks, such as Saint Touds Univere
sity's Southeast Missouri Regional Selewic Network.

The classical approsch in sclewology bto hypocentey d@t@rminm
ation is to apply least squaves analysls to avrivals of selaomic
phases as recorded on a set of selemograms. In this method the
differences between observed and caloulated travel times are minde
mized. In most cases an "“error—free" velocity model is used.

From the model parameters, the station coordinates, and the obser-
ved arrival times, corrections to an estimated hypocenter are
gomputed. With the correctlions applied to the estimated hypo=
center the procedure is repeated until a desired accuracy is
achieved, The estimates of the accuracies derived in this manner
are somewhat artificial since the assumed error-free model docs
have uncertainties and sgince the arrival times are read with a
degree of uncertainty. It becomes importani, then, to.place real=
istic bounds on the accuracles of the hypocenter and to incorpore
ate these uncertainties into the sssumed model,

The method to be used in investigating the accuracies of

hypocenters is based on prediction anslysis. Prediction analysis



o Den
is a general method for predicting the accuracy of results that
can be expected from a proposed experiment. The standard devia-
tions of the unknown parameters of the experiment are determined
ag a function of all parameters, variables and stsndard deviations
ol the experiment.

In this study an earthquake hypocenter is pessed across a
grid of points encompassing the aresa of the network of ssismic
stations. At e&cﬁ grid point the expected errors in the hypo=-
central parameters are computed., These errors are then
contoured ylelding maps of predicted accuracy of hypocentral
determination. The predicted errors and the errors determined
by a hypocenter location program are compared to check Tor

congistency.



