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1. Vector gravimetry

2. Gravity gradiometry

3. Air borne

4. Spectral Combination

5. Least-squares modification

e

50 Slelbl (5 5glid uwsigo — Sudg fu (Sole oy s

1#9P livaoj @ g 6 lois @ Jgl JLw

doddlo )
= 5L o)lsen (55 oo dlie J )3
D5 s 529l Sy0 S5y 2 &b polie abiwsy
S ot paz sl Blaws 6isS cnl 5l (S
HB5oyse & sl Jo ol G e 5 s
$9) 2 &S Sip0 ke Pl jlaiiss (10 )ls 952
Omod 3l digd go iy (6 )gtd g (6)l0p lagplae
'l i S (50 e alias ) il Jd
S polie flea Ll Hlae cuds sla giine
oz J sl Y Bl b aler ladlal
3 el a5 cenl selaite iy ailes sl cglalins
e 5l y S (5550 polin b o5l Lo
(S 5 6,10 = sl ;3 (55— oo
W10 (K58 630955 5 Suiedess yo lsld sbes )8
DS A oz Bl oy el )l (s
S Pl 4 plgier Jle e i) o0
Mo s3lwdace 5 " (5 (6 g0l sl
S30555 50 0das Bud 0,5 o Ll pe (guedolize
g e Sl 5 S s gl 3 (oo
Sl ae |, besls g5 ool sl (e I, (slmesls
S5 osll 69 5 sl Rl Gl 50 4
Ly o8 it e ke S8 Sl 4 55
oanlin yuil, S las pg0 g Cndd slo g
Sl 5o S il (8L Boe g wisd e
S Sty o el o o iy 3
Sate a4y oudl)S Ol llae e alwgay
Ot Ao ol By pro Il (2w SIS (550
e 53 5 053 Sl 5o, 31 S oy
S G5 Jladie Pl (lgte 4 iy
oot asbid (lS g 690l g )l
1035 b0 (Su5d (539955 53 S0 e Sluws
g aload a8 )5 )I5ay Bl 5l (g5l 5o 5 aitud
33 P (6510 (i IS e N b e
2 38,5 a ke T3 lsm 5 (slo lgale slacy ysels
oiws o dsleie jobay mwolil aw ge040 ()


http://dx.doi.org/10.29252/jgit.1.2.33
http://jgit.kntu.ac.ir/article-1-62-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/jgit.1.2.33]

eee J13E0 5o )3 \yiub (Gabls

Bl (53g0

Cozibr g el LS s p S B 137 jeme
Slaie ali v gd e a8 S i oo Sl 5
Syg—e o Ol |y Sl (e S5 S5
3,5 oy
AT =0 a5 Jl> 5 >R
T =grad(T) s i=X,y,z
1
r
Al olr ks lwg T sSiwalal, o
a5 loyS gt R e 5l )15 alals 2 S g
)_fl.o.c ULQ.Q grad 609—;:)‘59 00)5 o i L)"‘ )
LgL:bo.)‘é )‘0)_3 T; 9 5Tb£9 a.:5.>)l_> o L’)l_g’.)‘)f
&Sy 55 5 Bae Ll 50 59y 2 R ST
R Ti d)b)-.‘ ‘_ngoalo
4 35 walss Clsz 90 shls LY alolas >
Sl s s s (T e b T 51 (S
. A . a
€5 31 695 laslupa Bgpme 5w plon Ol

:CMJ‘S?)B
(V) akl,
s R n+1 n
T(P):Z;(T] Z_:tannm(P)

S 3l gl el pe sBge Poalaly opl o

b el logi 55,5 slslop calpe Ty e
ey 655 slojluen Yon M asye gn azy
(& ) lals >0 5/ ] )'| ul Wl o
oo 8 1,0 a5 Y, (P)=€™P,  (cos6)
el Prackass Ssogss Job Ay Sigogss 2

. 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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