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1. Vector gravimetry

2. Gravity gradiometry

3. Air borne

4. Spectral Combination

5. Least-squares modification
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. Kernel

. Semi-stochastic

. Spectral form

. Wiener filter

. Disturbing potential

. Local north-oriented frame
. Laplace

. Spherical harmonics
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1. Vector spherical harmonics
2. Kronecker’s delta
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1. Dawnward continuation

2. lll-posed

3. Discretization error

4. TSVD (Truncated Singular VValue Decomposition)
5. Dawnward continuation

6. Addition theorem of spherical harmonics
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1. Spectral downward continuation
2. Global average
3. Biasedness
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Spectral Combination in Vector Gravimetric Boundary
Value Problems
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Abstract

If there are more than a unique type of boundary value problem, so there may not be just one solution for
problem. The vector gravimetric boundary value problem is one of the types of such problems which
include two integral solutions. In this paper, this problem is solved in spectral domain, and then the
solutions will be converted to integrals in spatial domain. The kernels of these integrals are divergent but
by using spectral combination they become convergent and even they will have the downward
continuation property. To do so, different stochastic estimators for recovering the disturbing potential at
sea level are presented, and for each one of them the spectral coefficients are derived. Numerical
computations show that the convergent kernels have the property of modifying the integral formulas in
addition to the downward continuation and Wiener filtering, so that the kernels are well-behaved and
reduce the contributions of far-zone data easily. The method presented in this paper can be applied for

combination of satellite or air-borne vector gravimetric data.

Keywords: Spherical harmonics, Vector field, Orthogonality property, Convergence, Biased and unbiased

estimators.
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