. . T .! i s
- - o .Y « - e . -

LR, 2 5. . ' MLy e
- ¥ e . o A R .-’

3

Modelling the Earth's Gravitational Field at all Scales
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ABSTRACT

The study of the Earth's gravitational field represents one of the three fundamental pillars of modern geodesy. In
geodesy itself, its knowledge is essential for estimating the physical shape of the Earth, with the geoid being determined
over land from data observed on or above the Earth's surface. While surface data provide the highest level of detail,
airborne and especially satellite data fill in the gaps in areas where surface data cannot be collected. The transformation
of measured data into the sought-after, but directly unobservable gravitational potential is performed using potential
theory methods. An example would be the well-known Hotine integral transformation, which uses as input observed
components of the gravitational acceleration vector, i.e., the gradient of the gravitational potential. Higher-order
gradients collected by novel sensors on board aircraft or low-orbiting satellites have led to a new class of mathematical
models that consider both currently available and predicted observable functionals of the gravitational potential. A
combination of heterogeneous data observed with specific spatiotemporal and stochastic properties will be also
presented and related challenges discussed.
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