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Gravitational tensor in the spherical coordinates
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Gravitational tensor in the local north-oriented ref-

erence frame!
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In the GrafLab, Eq. (10) - Eq. (15) have been slightly modified, see appendix A.
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Gravity potential
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Second radial derivative of gravity potential
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in which

e vsu(r,0,)) is the normal gravity evaluated from the spherical harmonics. The
same formulae as for g(r,0, A\) hold for computing vsg(r,0, A) by replacing

Cormy Snm by T, St ineq. (37) — (39).
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Gravity anomaly sa (spherical approximation)
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Disturbing tensor in the spherical coordinates
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2In the GrafLab, Eq. (60) - Eq. (65) have been slightly modified, see appendix A.
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where

e (& denotes the Newtonian gravitational constant,
G =6.67259-10"" m? - kg ' - 572

e p denotes the density of the crust, p = 2670 kg - m—3

o 7. = Tey(0) denotes the radius-coordinate of point )y on the reference ellipsoid
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A Modified non-singular expressions for the grav-
ity gradients in the LNOF

In this appendix, we will demonstrate how we modified the non-singular expressions
for the gravity gradients in the LNOF (Eq. (10) - Eq. (15) and Eq. (60) - Eq. (65)).
As an example, let us mentioned only one particular expression for the element T,
which has the following form
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From Eq. (73), one can see that in addition to the term P,,,(cos ), two other terms
Ppm_2(cosf) and P, 2(cos#) must be computed for each m. From the practical
numerical point of view, this is not an issue, if fixed-degree recursions have been
used to evaluate fnALFs. In this case, for each m these terms have been already
computed with the term P,,,(cos#) essentially. In the GrafLab, however, we used
fixed-order recursions, which are more frequently used in geodesy. In this case,
with every change of m in the order-dependent loop, it is necessary to evaluate not
only the term P,,,(cos ), but also the two other terms. In other words, redundant
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computations occur. Thus, we modified Eq. (73) in the way that only the term
Pm(cos®) is needed to be computed. We present Eq. (73) in the following form
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The main idea of Eq. (81) is that the set of spherical harmonic coefficients
is usually stored during the whole computational process, hence the coefficients
€n7m+2,§n7m+2 and 6n7m_2,§n7m_2 may be simply restored when necessary instead
of the redundant computation of P, ,,_s(cos) and P, ,,2(cosf) in Eq. (73). The

formulae for the remaining elements 7,

wy> Lezs Ty, Tz, T,y may be easily modified in

the same way.
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