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1. div grad w(z) = 2w* vx € R*/D v G}
(outside the Earth's masses)

2. div grad w(z) = -47Go + 2u* Vx € DU 8G;

(inside the surface of the Earth)

3. E{||gradw]|} = g, Vx € 8G, = M;
(boundary value data of the type modulus of gravity)

4. E{w} = p, Vx € 8G, = M7
(boundary value data of the type gravity potential)

5. E{h} = Vx e dg, = M
(boundary value data of the type satellite altimetry)

6. E{®} = o Vx € 86, = Mj,
(boundary value data of the type astronomical latitude)

7T.E{A} = p, Vxe G, =M
(boundary value data of the type astronomical longitude)

8. E{graduw} = p_ Vx € 8G: = M2

(boundary value data of the type vectory of gravity from

airborne gravimetry)
9. w(z) = w, Vx € 8G, = M
(equipotential value at the level of the geoid close to

mean sea level)

10, u) = hele)es +EL + O el

(regularity condition at infinity)
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Deriving Mean Sea (MSL) Level from
Satellite Altimetry data

Boundary values of the type gravity potential, modulus of gravity acceleration, astronomical coordinates, airborne
gravimetry data all at the fixed boundaries equipped with GPS coordinates
J

v

v

Deriving Sea Surface Topography (SST)
from oceanography data

Removal of the effect of global and regional masses from the each of the boundary values by using the respective
ellipsoidal harmonic expansions

Removing SST fro:;g/:i_ to derive geoidal Removal of the effect of local gravity masses by mean of Newton integral and its derivatives from boundary values

J

v

v

Using inverse ellipsoidal Bruns formulato
convert geoidal heightsinto gravity potential
value at the surface of the reference ellipsoid

Downward continuation of the harmonic incremental gravity observables from their boundary (observation points)
to the surface of reference ellipsoid via ellipsoidal Abel-Poisson integral

v

Removal or the effect of global and regional
masses from the gravity potential values at
the surface of the reference ellipsoid

Harmonic differential potential values at the surface of
reference ellipsoid

Upward continuation of the harmonic differential potential values from the
surface of reference ellipsoid to the point of interest via application of
ellipsoidal Abel-Poisson integral or its derivatives

v

Restore of the effect of global regional masses by using ellipsoidal
harmonic expansion

v

Restore of the effect of local masses by means of the Newton integral

Gravity potential and/or its derivatives at the point of
interest
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