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Phase velocity to distance conversion in machine
location of array recorded teleseismic events
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AB.~TltA~ ', In on-lint> depl?rmcnt of H! lla. ~1 ('~mptlh' r tl)'8tclll~ with Hmitcd machine capability . tne object
of loon,lmg Re181.me ltOurcr:s a t.lMst In tho tcleeclemic di stance ra nge (.Ow-1I1inll,.. re quires, hC:lMjrtf'.II azi m uth , accurate
dedu ction of epioentrel distance (:om al!~an.JIIt pha.'iA velocity ill minimum opera tiona.l etepe, It hee boon shown
1h,,:t a seve nt h o~f'r polynomial In poetu vc powers of 8ppllrCnt !).\'c1{)()it.r yi elds rowsonahly precise die tencc
f'l,U mau.'H. Th e menta of this opti mu m relation hav e also boon discussed in the light of its application to tho
Gauribidanur Array real.time processing system.
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t, introduction

The phase velocity due to a plane wave tru 
versing B group of detectors placed in one hori
zontal plane, viz., an array of seismometers, varies
non-linear ly with epicentral distance. The velocity
tends to increa se, genera lly, with increasing dis
tance owing to decreasing a ngle of emergence
at the surface. For example. the phase velocity
of P wave due n nearlv surface-focus source in
creases from about 10' km/sec at 20° to about
241 km!sec at 100° (Herrin 1968).

Jn off-line an alysis, the epicontral distance correa
ponding to a known value of phase velocity is
obtained from the digitized distance-velocity curve
with reasonable prec ision, However, in on-line
applicati ollfol \lI"'illg systems with limited machine
capability, e.q., the TOG 12 real-t ime processing
system at Guurib idunur Array (Rum DaU end
Dilip Kumar 1973), it is desira ble to expre the
distance-velocity funct ion as a polynomial which
can be easily incorporated in the form of a library
routi ne to reproduce the d ista nces as best as
possible. F urther, to economise on machine
time, an optimum polynomial is sought for where
in th e low order of the function is compromised
with a satisfactory limit of conversion accuracy
throughout the range of distance. In the present
ease, better than 1° accuracy is considered quite
satisfacto ry for our application for distan ces rang
ing between 20° and 100°.

An attempt has been made to qual ita tively
assess th e implications of fitt ing polynomials both
in posit ive and negative powers of phase velocity
beginning with a least -squares line up to 12tb
order ecxpresuions, On the basis of merits of the fit.
it has been found that the 7th order polynomial
in posit ive powers of velocity represents opt imum
conditions beyo nd which order no significant reo

tinction in error (departure from lru e values)
in the deduced distance is achieved . Under th is
conversion scheme, the coefficient system converges
fast su that the source location procedure becomes
relatively more reliable and economical in terms
of computer time.

2. Phase velocity across the a rray

The hasic p..crametcr in the source location ito) the
pair of time Isgs along the lines of equi-spaced
(2.5 kill) seismcmetera of the L-shaped medium
aperture (about 25 km X 25 km) Geur ibidsnur
Array (GBA). Obviously, the closer to the true
values the computed lag pair is, the higher is the
accuracy' of epicentral looat iou for teleseismic
events , A lag is governed by the component, along
the arm, of the velocity of propagation in th e plane
of the array as well as on the int erelement spacing
D. The horizontal velocity, different from t he actual
velocity with which the wave travels in the earth's
interior, is the apparent phase velocity V. we
BrD referring to.

An expression for V. in ter ms of the two lags
To and To is given by [Aror-a 1967, 19;1)

1'.=Vo VolVo' + 1'0' )_1"
=D (To' + T,l )-1/2 (I)

where I' R and VB arc the component velocities
along the R- and the B-arm respectively.
F rom the point of view of velocity and az imut hal
discrimina tion of signals (llirtill nnd Whit<way
1965) the reliabil ity fact or tend. to d iminith 8 S

the incident wav e approaches to coincide with
any one of the arms, Ito zero lag beir g esscc'a ted
with infinite apparent speed. .

I n the case of aigitized seismic dah" the rX!Jres
sion for V. reduce s to (Ham Dnlt ct ,,1. If69) :
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