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Outline

» Poisson’s kernel modification

» The discrete Poisson downward
continuation (DDC) and Moritz’s analytical
downward continuation (ADC)

» Downward continuation of the refined
Bouguer anomaly
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5._w-Poisson’s Kernel Modification

Poisson’s integral:
Ag'(r,Q) __R K (ry,R)Ag'(R,Q)dQ' + F, (1, Q)

A7 1 90
The spheroidal Poisson kernel: 1
Kue (w7, R) = K(r,,R) = > (2n +1)($j P (cosy)

The modified spheroidal Poisson kernel:

Kue (17, R) = K (1, R) = Y 224 (H )P (cosw)

|
n=0
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"5 % The Far Zone Contribution

The far zone contribution:
Fig(rQ) =7 i Z(n 1)Q! (H, wo>chm (@)

n=I1+1

The truncation error coefficients:
Qu(H.yo) = [ K (r.y, R)P, (cosy)sinydy

The standard deviation: .
mL(r,Q)=% Z (n-1)*(Q,)* Zanm nmjz

Natural Resources Ressources naturelles C d'*'
I * I Canada Canada alla




1CI:IL'I:—

Kamal Valua

—200} ~ - 5'-‘9_ 5
400! L - L ! !
a0 35 40 45 50 55

W (arc—minuia)

Natural Resources Ressources naturelles i+l
Bl s neecuces  essomousinat Canada




204

1C|C|-|-

—1ooF

Karmal Valua

-200

—300 i

—400
a 20 40

&0

80 10a
W (arc—dagres)

120

1440

160

Ressources naturelles

Natural Resources
Canada

Canada

A4

i+l

Canada



A4

a.09

Q.08

0.a7

Q.05

0.05

Q.03

a.02

0.1

—0.01

a0 100

Natural Resources
Canada

Ressources naturelles
Canada

i+l

Canada



Q.7
a6+ y 1
il|' T
il | i"| kr
il s Ili'nl.».l] ‘-|'|| 'll"",l"
I | b Vs
U-E |!| |.|| I||,'|I . “ L
I ||'.| TR - b
I'-l ||||I|||| ! ' F;'I.g.'i'l'G 1
&I iy by
EU.#‘ II: b Y
E III M R
- I TTae
= :|,| N e, s
— =
0.3 I'
|
r
|
02 |
IJ: I|I Fm M—aﬂ— - b ek S
P Ag, VK
ity ST ol
a1y R
' " p20
ol e
a i i i i i i
a0 100 150 200 250 300
n

Ressources naturelles
Canada

Natural Resources
Canada

A4

i+l

Canada



a.09

T
L

0.08

0.a7

1
ey

Q.05

T
i,

= 0.05
—
E0.04 F)

0.03

Q.02

T
e

) I J_..'_’—|_.
0.01 ; | F o,

Natural Resources Ressources naturelles i+l
Bl s neecuces  essomousinat Canada




,Moritz’s Analytical Downward
. i Continuation
(Moritz, 1980, Section 45 )
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£, The DDC for the GPM98a
ynthetic Data (degrees 21-1800)
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e “the GPM98a Data (21-1800)
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The DDC of the Residuall
" Helmert Gravity Anomaly
(above degree 20)
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., 1he ADC of the Residual
" Helmert Gravity Anomaly
(above degree
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4. The Difference Between the

DDC and the ADC
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€95 he Downward Continuation of
" the Refined Bouguer Anomaly

aT (r,QQ) 2

or

T"(r,Q)=T(r,Q)-V'(r,Q)+V°(r,Q)

rT (r,Q)=Ag"(r,Q)+¢

. 3

L aT™(r,Q)

or

—gTh(r,Q):Agh(r,Q)Jr
r

ct
oV " (r,QQ) iy
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W, = 1 arc-degree
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Conclusions

» The standard Poisson kernel functions as
well as the modified spheroidal Poisson
kernel In reducing the far zone contribution.

» The analytical downward continuation
agrees with the discrete Poisson's within
10% of the total downward continuation
effect.

» The DC of the refined Bouguer gravity
anomaly faces a challenge of evaluation.

Natural Resources Ressources naturelles C d""'
I*I Canada Canada aIla a




	Computational Methods for the Discrete Downward Continuation of the Earth Gravity
	Outline
	Conclusions

