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ABSTRACT. A computer programme has been developed for the epiccnt ra l determinati on on routine basis
using P andS phases. In addition to teleseismic phases, provision has been kept for includingall or any of the near
earthquake phases, name ly Pn, p . and Pg as well as S", S ·and Sg • . Solutions can be obtained nt present for fecal
dep ths ranging from zero to 280 km within the epicen tra l distance o f 90 degrees. The programme inco rporates
built-In consistency checks to deal with errors in the data and so discards o utright or reduces the effective weightage
in the com putation of the concerned observations nOI falling within accept able limits.

The results agree fairly well with the bulletins of U.S . Geol ogical Survey, ln tem ailou al Seismological Centre ,
U.K. and USSR.

I. Introduction

Epice ntral determina tio n of ea rt hquakes occur
ring in and near India and supply or these para meters
to the public a nd press in the sho rtes t t ime is one of
the pri ncipal funct ion s of t he Ind ia Meteorologica l
Department. Unt il recently, thi s work was processed
a lmos t manually, but with the increa se in the
number of seismologica l sta tions and imp rove
ments in the mode of reception of da ta from dis
tant Indian sta t ions at the Headquarter s.the neces
sity to use computerised methods ha s been felt.

In th is paper the details of a computer progra mme
for ep icentral d istances upto 90 deg, ha ve been
described in which provision has been kep t to usc
all the near earthquake phases also. Th e focal
depth of earthquakes ca n be determined upto 280
krn which meet s the needs of ea rthqu a ke occurring
nea r Indi a, nam ely in Hindu kush a nd Ma nipur
Burma regions . The progra mme has been run on
the IBM 360/44 compute r in the Ind ia Metcorolo
gieal Department.

2. Scope of the paper

The present network of seismic sta tio ns in the
coun try is such that ea rthqua kes of magnitude 5

occur ring in the country can be located. In some
regio ns where local network of stations are opera
tin g, epicentral par ameters can be dete rmined down
to magnitude 2 o r even less. For such loca l net
work, the programmes given by Shaikh £'/ ul.
(1977) and HYPO 71 arc successfully being used .
As the epicentral distances increa se beyo nd 4° to
5° ,the a pproximations used in the near ea rth
qua ke programme no longer remain valid. F urther,
the large differences in the velocity mod els over the
Peninsula , Gangetic basi n and the Himalayas
suggest t hat an average velocity model similar to
Jeffreys Bullen (1958) o r Herrin ( 1968) ca n be
better suited for epice ntral determ ination over
longer distances utilising the data fro m about 50
observatories in the country. The present pro
gramme read s the arrival t imes of P and S phases
at different stations and compu tes the tentative
origin time and epicen tre by solving a set or eq ua
tions as dccribcd in the next section.

Since the azimuthal con trol from Indian stations
decreases ra pidly with epicent ra l d ista nce, the
errors in the cpiccnt ral parameters increase many
fold beyond 90' . T he progra mme has, therefore,
been restr icted to 90· distance only. While the
main objective is to determine the ep icentra]
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