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Sunlnury
The fomrulas are given for determination of covadanc€ functions for gravitt anomalies, deflections of rhe vertical.
quasigeoid heights and their mutual conbinarios on the brsis of th€ covariance finction for distubing potentray
Global ard regional covoriarce functions for free.air gravity momalies are given.
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ON THE COMPUTATION OF GEODETIC LATITUDE
O..A.Ab rikosov

(Nationul Unire6iq,tLeiv hMechnic,')
Stn nor. The iterutiye forn la bayd on Newto nethad is ptopose.l for rhe conputatian afgeadetic tatitu.te.

In spite of existence ofa Nmber of various methods
for computation ofgeodelic latitiude (se€, for iNtarce.
Morozov. 1979). ftis task remains as inter€sting for
g€odesisls. For illustratio[ i1 is enough remind thal
$€ method developed in recerr paper (Fulershima.
1999) b€came the basis for computation of g€odetic
coordilrales in accordanca witfi IERS Conventions
(2000). This melhod provides slable computation of
geodetic latitude in very wid€ space. As it .!r':rs

m€ntioned in (Fukushnu, 1999), rhe method was
tested for geocentric distances ftom small
neighborhood of rle Eafth's center to those near
Moon s orbit. Nevertheless. the spac€ near the E?yth s

surface remains most important for pDctlcal plrposes.
Therefore, our paper derls with deri\.1{g of sinple
stable iterative fomula for computation of geodetic
latitxde near the Earth s sulface-

W€ will slart fro the well-krown relations
between 3D rectangular coordinates .Y, I Z and geo-
detc Lttitude .8, loryitude Z, and ellipsoidat teighr ,.I:

X = (N + ll) cos B cos a
Y =(N + F)cos B sin a

where A/ is drc radius of curvature of prime venical

N= . a

a is senrimajor axis of the Eanh s ettrpsoid of
rcvohrtlon. ? is first eccertricitv ofrhe ellipsoid

The basic equation for conrpularion ot geodetic
latrlude follows imrnedialely fron (l):
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Wilh the notations

n = esin B, r=

lhe eq alion (3) become
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Z=(N+A)sinB-erlvsinB

.ri'rr=(,Jr-'f .n)f,-'f - pn\/ilrf =ri (s)

This equation nuy be soh,ed for the unl<no\\r n
ilerativeiy by means ofNewton tuethod:
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By substi$rting (5) and (7) irto (6) we gel $e
rccursiv€ formula

n

n,-, = n. +u,v,{
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and should stop ifa necessary accuracl e is rgached

(t4)

Th€ deriv€d formulas w€re tested for the space

baund€d by geocentric lalrtude -90" < (? s +90' aJId

by ellipsoidal height -1000 km < ,ry < +1000 km ln all
compulations the convergenc€ of dr€ iterative process

to E= l0-l 5 \ras riched aftgr no more 4 ilerati ons. Since

the nui benefil of this melhod conslsts of no an!
(oelicit or implicit) usag€ of tangents (which are

singular at poles), we can propose ftis m€lhod for
practical applications.
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A, = (pu,, - v")'\" - su,v, (1t, IERS Convenri'ns l2uto).

c,=2sn.+tpv,-u,tni,,r, *-TT:rlJ:t;'3r**tr#;,:;8"tr:;y;.
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The itemtive pmcess starts flom the initial value
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NPO OEqHC,TEH}'I |EO.IIE3T,TqHOI IIII{POTH

Pe3loMe

Arr o6.flctelrfitr reoA$x.rHoi or,rpsrt 3arlronollolaHa irepaqiiHa oopMyna Ha ocfioBi Mcro,qa HLImoIm

o atlqacrEHi{a rEolb3r{EcKoti nnmorbl

,Anr BH.trrcrer fl r€oAe3rrqecto rrpmll npe,cnoxeHa lrr€paqltoFlra, $opMyna Ha ocHoBe Msmaa HbloroHa'
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