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DERIVATIVE CALCULATION AND APPLICATION N SPHERICAL CAP
HARM ONIC ANALY SIS OF LOCAL GRAVITY FIELD

WU Zhao-Cai LU Tian-Y ou GAO Jn-Y ao
(Institute of Gegphysics and Geomatics China Uniwersity of Geosciences Wuhan, 430074)

(The econd Institte of Oceanography,  tate O cavnic Adm inistration, H angzhoy 310012)

Abstract

which only the vertical can ponent of gravity potential & calcu lated, and no differentiatbn to pok angle isnee-

Spherral cap hamonic analysis is an effective method for modelng a bcal gravity feld, n

ded thereforg only one set of orthogonal functionswould be required H owever for a further analysis n de-
tail of the internal gravity field n spherical cap cood nates such as extracting he boundary of the geological
bodyw ith derivative aswhat is done in Cartesin coordinates the modelw ith sngle set of orthogonal fune-
tons converges sbw lyw ith large error but themodelw ith wo sets can dowell for the gravity field and its de-
rivative In this paper to sets of orthogonal functions were app led to model the local gravity field and to
calcu hte radial derivative and spherical surface dervatve module n spherical cap coordinates Then a prisn
modelwas designed to verily the result It is shown that themodelw ith o sets of orthogonal functions ismore
suitable for gravity potential on sphere Finall, using gravity ananaly data of Okinawa Trough fran satellite
altmetry the derivative was calcu lated app yng the wo-set akoritm, the tectonic units of the offshore region
n the East China Seawere delineated clearly by radial derivatve The sphertal surface dervatve module
marked clearly he East China Sea uplift zone and same other local stmuctural units n sed mentary basn on
contnentalmagin The two-set akoritm of spherical cap hamonic analysis has been poved to be a better ap-
proach to gravity field modelng

Key words  Derivative caleulatbn Spherical cap hamonic analysis Local gravity field Ok nawaTrough



