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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

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

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

5 el mlie s ol oas Jley iy alss E‘m‘
ol Laliee cogpg0 Sled T Coles
Bad 5,0 (Frw ST (650 slie At )
TPP) cules 1o gtim 9,5 slojlupe cul o 3L
S5 oy polis abewsau R e 5l )5 0 Jenily

ol 00l oulie

Alvgins i 1S gLposls ol )Y
955 b jlumon

S 5o iy sty g Slise 5, ol
ol 0uls ax8 F lai 0 Slattee gl 4 atulg
Dyliie lasS 4 Coz )l 50 hal S Shee 1
2 -es Gl i yai 09d o0 i K00 092l
o i 15 s s oz

_|0 0 0

_[§@ rsin 96%] (1) el

Jlesl 55 (1) adolaa (55, ;- Shoe (ol amilir
g0 didlgS pi> odel Caws 4 lo s dw w5
(G Y) ala,

n

T —(P) = —%i(n +J)($)"+2 >t Yo (P).

(oY) akal,
1 0 R n+2 n aYnm (P)
Tx (P) =5 (_) tnm A !
R HZ:; r m;n 00
(‘#_Yl) “J@.‘)
_i . R " Q aYnm (P)
TP=7 22( r ) mgnt“m Sin6aA

STx(P) ‘Ty(P) (5)‘0)—3 LS’LH"’LS"; aliie o
polie) sanlin Jowily lwg wliis T,(P)
OPglidan Bae g 35 ge 48,5 L )0 (5550
&y 6,500 ot Lo [¥0] Gl couled? 51t
o oo; 43‘)‘ 65}5 UP)L" 5o wlatie u_,]


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

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

[ DOI: 10.29252/jgit.1.2.33]

eee J13E0 5o )3 \yiub (Gabls

Bl (53g0

(%) ahal,

T(P)=3 3 X, (P)+ .2, (P)

n=2 m=-n

bls) 65,5 sbajlups sl Cools @ az g
g Glgiee (=) 5 (D)
(¢F) akl,

. 1 r n+2
3R
Lﬁz (Q)e, [ X5, (Q)] da

(2-F) ala

t2 ~ 1 (Ljn+2
"™ 4an(n+1) (R

IQJ(TX (Q)e, +T,(Q)e, ) [ X2, (Q)] d

s s, ol (S8) 5 (o) Lals, gsluoslus L
A

A e o
(@kY) alal,

t :;(LJMZ

"™ 4n(n+1) (R

[[T.(Q¥;m(Q)ad0

) (V) abay,

t2 _;(Ljn+2
"™ 4an(n+1) (R

oY (Q) Y (Q)
g[Tx (Q)T”y(Q)W}‘Q

33 G0 e alivss > (V) 9 (WY Lailg,
sloslopa colys dubre sl Lol 1l il asels

1. Norm
2. Spectral domain

[l

5 0Q 5u>lyos Q (o, 5 LS L Q (I3l
\ M . .- = S
5l Wl le 8 ailes

(¢-Y) ak,
1 j=1
[N\ T=n(n+)) j=2
n(n+l) j=3

S9S silups 9 59,5 slojlupe (o Ly,
3 AR IRVCIP PSPPSR

Xin(Q)=Ym(Q)e,  (1-0) ala,
() aba
@) e G B
(-0) aky,

oY, oY,
@) ey, e,

U?’)l—" S (5l"z’)">)4. ez 9 ey ‘ex 45(5)#49

2% &I =t (e SIS (55 p0 s Jo Y'Y
T b ails

2 g sl dude Jles (551 (53,5 Slajlues delss
S0 s S5 slmesls 5IUT 5 0,5 solw
Slaslice oy @uad ul ressi gl ol g0 0,8
e S R

(G-#) abal,

T(P)=T,(P)e,+T,(P)e +T,(P)e,
6 r 6sS Glajlupa b ples e ]y lo oyl

2,5 Ole Syge (n


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

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

[ DOI: 10.29252/jgit.1.2.33]

ali e Jo doel 0 g it ol 4 dlais
S aals jo o a4 o b il 5l cegl o
)—Bj 9,9 adlaio a ‘) gr“L’) Ja—.“j) u‘}—»-’ b ~>5-J
el dgdoe
silops ol (aly) im0 Gl
dlal, yo tnm sl tim 9 tim ool Cawdds (69,5
oS gl 69y 2 Sl Glugi 5 WS o0 )8 (V)
Joily Glwg Joe jo (im0 Comses R=T
‘u.:‘).aLa.) ..)9_....:‘5_447 odlo = a.‘g‘.u A 9““’9)5 PRy
ols gy

(Glk-A) abay,

00 " sinBo
(TX (Q)e, +T, (Q)ey)Ynm (P)dQ

3
1\s
VR
Q
<
3
—
O
~
D
+
Q
S
3
—
O
~
<
N——

IVD 55,5 6bojlued acgomme anid 5l oslizul b

(&;’—A) ‘dm.l)

z Y2 (Q)Yon (P)= (2 +1)P, (cosy)

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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