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Feasibility of earthquake prediction in Koyna region (India)
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ABSTRACT. Seismicity alongwith various parameters, ~;z.• tilt. st rain and geomagnetic fi~ld intensity has
been observed over a long period in the active Koyna region. Gcohydrolcgical parameters like ground wa~er

levels, hot spring temperatures and discharge rates have also been observed. Stud y of thCSC? parameters .a lon~l~h
the earthquakes has indicated feasibility of utilizing b-valucs,.SC.ISffi IC wave ve locity anomalies, ground tilts, 'fl-SIIU

roc~ strain s and geomagnetic field mc.as~rcments for prediction of earthquakes. The anomaly (J.lrtmonllo~)
periods observed for these parameters are m good agreement with those reported for ot!tcr .earthquakes. Extensive
data over 100$ period confirm the results obtained earlier by the authors regarding application of b-values, ground
tiltand rock strainmeasufements forearthquake predictions .

1. Introduction

The Koyna da m and the Shivajisagar lake for­
rncd by it ar e located in the Decca n trap region
of th e Peninsular I ndia. The Pen insular shield
had been conside red to be broadly aseismic though
verv rare occurrences of moderate earthquakes in
part s of the shield, viz. t he Cutch and Cambay re­
gion, the Ta pi-Narmada-Son zone, the Godavari
rift valley a nd the eastern a nd western ma rgins,
have been recorded in historical documents. This
is in ag-reement with the general observation by
Gutenberg and Richter ( 1949) for shield regions
of the world. . However, the Koyna earthquake
of 10 December 1967 aroused great interest
a mongst ea rth scientists and engineers parti­
cu larly because of its close vicinity to the Koyna
dam. After thi s mod erate Koyna earthquake
(M:7) , the dam has been strengthened subsequen­
tly in view of similar ea rthq uake that could
occur in future in its close vicinity. The tim e
series analysis shows that the decay rat e of Koyna
seismicity is quite small. However, resurgence
of the acti vity ca nno t be positively rul ed out.
In view of thi s and the presence, in thi s region
of important structures, like the Koyna dam and
the p<Jv.:er house , it seems worthwhile to invcsti­
gate various aspeCts of the seismici ty and associa­
ted geological , geod eti c a nd geophysica l pheno­
mena observed in this region , to study feasibi­
Iity of predi ction of significa nt earthquakes.

Attempts to predict earthquakes on precise
a nd scientifi c basis have been made in recent
times in different parts of the world. Detcrrnina­
tion of return periods of earthquakes, migration
of strain foci, etc have been studied for nu mber
of regions. This achieves to some extent the goal
of earthquake prediction in that seismic zones
a nd their associated seismic risks arc fairly well
estima ted. However, eart hquake pred iction as

defined today, i.e., in terms of accurate estimation
of tim e, location and magnitude, is far from
achieved, though a few successful cases have
been reported from China, USSR, J apan a nd
US A. Better unders tandi ng of earthq uake
processes, availability of fairly precise meas uring
devices and accum ulation of la rge a mount of
earthq uake and related data ma y ena ble earth
scientists to attain this goal.

2. 01;)servat(ons of premonitory parameters in KOYDa region

More than a dozen pa rameters likely to be
usefu l in earthquake predi ction have been iden ti­
fied through detailed observations at epicentra l
tracts of several earthquakes a nd la bora tory
experiments on rock sa mples of greatly varied
nature subjected to tensile, compressive, shea r­
ing and triaxial stresses. Based on these, various
models for earthquake gen eration have been
postulated (t.g., Scholz ' I 01. 1973, Brady 19 74,
l\ljaehkin el 01,. 1975, Avchyan t l 01. (977).
These arc broadly based on the dilatancy pheno­
men on.

The premonitory parameters could 1Je broadly
gro uped in three categories, »iz., seismic, geode
tic and geophysica l. Seismic observations have
been carried out in the Ko yna region since 1963.
Installation of tiltgraphs, strain and stressmeters,
magnetometers. etc, and periodic measurements
of related geohydrological parameters, oiz., well
levels and temperatures and discharge rates of
hot springs in close vicinity of the seismica lly
active area have also been undertaken .

Attempts to predict locations of impending
ea rthq uakes have been made for some regions
on the basis of seismic gaps between migrating
act ive areas. T he pattern in Fig. 1 exhibits
clustering of foci a fe,..· kilome tres sou thwes t
of the Koyna da m be tween dep ths 6 a nd 12 km.
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