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ABSTRACT

s known (had, in principle, all gravity reductions are cquivalent
and should yield the same geoid if the indirect effect has been taken
into account. lowever, there are somcv rcqﬁircmcnls which should be
taken into  consideration  when deciding to use a  certain gravily
feduction technique to determine the geoid. Mainly, the reduction
should yield gravity anomalies that are small and smooth, and it must
correspond to .a geophysical mca'ningl'ul model. Also, the indirect eflect

should be .as small as possible.

The main aim of this study is the comparison among all gravity
fcduction methods that are used 1o reduce the gravity from the earth’s
surface to the geoid, and using the reduced graviiy for determining the
geotd in Egypt, which is considered (he most important - geodetic
application.  These methods are:  free-air I'C(IllClif)ll, I,inugucni reduction,
isbslglic rcduption (Pratt-lHaylord,  Airy-Heiskanen), the  Rudzki
'rg:duglinn and  Helmert  reduction,  For doing.llhis study, a computer
programs  were used  for caleulating the gravity anomalies for all gravity
reduction lcclmiﬁucs, and also  for calculating (he geoid for Lgypt. Data
used arc  gravity obscrvations, digital terrain model  for Egypt and

constant density. of 2.67 g/em’.



The results show that, isostatic gravity reduction (Pratt-Hayford,
Airy-1]ciskanen) is ‘the best method fpf reduction where it gives gravity
anomalies that are small, smooth and slightly ‘(.)scu[ating around zero,
but the indirect effect in 'Pratt-I-IayFord isostatic  reduction on
gravimetric ‘quanlilics is  slightly  large. Bouguer rcdpclion giycs
systematicalty  ncgative  gravily anomalies  increased under 1110u1iluilis,
but they are smooth, Also, gravity zmomuligs calculated  from [rec-air
gravily reduction aré apbmximalcly cqual to the same values from
Helmert  method, but  the latter are smoother. Moreover, the gravity
anomalies calculated from Rudzki reduction are big and do not have a
geophysical meaning. In addition, the geoid calculated from isostatic
gravity unomalies is not complctel_y- equivalent to lhé‘ geoid calculated
from free-air gravity anomalics, _l"inally, it has been demonstrated that,
refining lthc digital terruin model for Egypt and determining the density
field  from geological obscrvulions‘ are  expected to - increase  the
aceurncy  of isostatic  gravity reduction, and hence, the reliability of

producced gravimetric geoid for Ggypt.
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