
DOWNWARD CONTINUATION OF AIRBORNE GRAVITY DATA 

Par Rene Forsberg 

National Survey and Cadastre (KMS). Rentemestervej 8 
DK-2400 Copenbagen NV. Denmark . 

E-mail: rf@kms.dk
* 

� 

t.J\J" 4-J·l_j,:;�� ·l.::,,.j\ ·\.!, -1< 10-" · ··:ij�Jü .< .• 2-1'-l �"-9.) 11 Ll:::wu- 1 - ·:1\;!J----11:iu.i�WI .wo· 'L 

�--
.J-l

.

J-0 
-

.) . .) . 

< 

L), 
' 

J .):l:!,A-1 . .J� . .) �. f' 

. u,o.,<>,,I <-r � 

... . 
ù"

.. 

�

. 
l..ü::..1 I....J..l.,;U ,4..u.l::..ill � Lli.JI Jb.ll _j .) • -- 1\ � 4..,..ol:,. ;L · ;!J • ·- .1\ :iu.,,)6,l\ w o · Î . � .. ·- 1\ . _j �L:JI .) �.) . . . . ... � .J . . .....,. � .. 

� 
� 

... . 
ù" 

.. 

� 

.. 
.Y.-":! .r.-' ....., 

.. . . 

.

J 
·· FFT 1.-. ,Q,i,oîll 1 .... ��� ".L,JliJlli.h �- .)··'Il e..h..,l'I �L-:.1\, 'l·"-'1 •\.l.l.J\ 1.-. ..::.,1..w...\1f".l;! �J .. � .. (.j..)"-' � -r--,....... ë � �� �.r--- u .. -..s--' --· 

4.:.. 1 ·· ,Svalbard GroenJand .. -� o 'Lhlu ·--, -11 :...i..o.ll -1.. .. .11 wl..i.b..o :>LI>.l.l 4-.AWI 4.1.1 ·w11 �\:WI 1 ... , .;; .. L-: t 6,h::i-î .J _;J.A ' .J 0.:r y . � ë c.- .. ic·-- .. .) . -..s--' � J é .• 
·f" 4100 �J e' 150 04 c.......JI t�) t}

Résumé 

Avec la gravimétrie aéroportée qui atteint régulièrement des précisions de 1-2 rnGal à une résolution de 5-10 km, il serait un défi 
d'exécuter une continuation descendante fiable des anomalies de la gravité en altitude. La gravimétrie aéroportée est adaptée surtout 
pour la détcnnination d1.1 géoïde dans les régions montagneuses et polaires, d(l à l'échantillonnage épuré du terrain . relatif aux levés de 
surface typiques. Dans ! 'article. des méthodes opérationnelles différentes basées sur la collocation et la FFT sonl lracécs el appliquées 
à la continuation descendante du fusionnement de do1mées de la surface des levés aéroportés sur Groenland et Svalbard. variant en 
altitudes de levée de 150 m à 4100 m .  

Abstract: 

With airborne gravimetry routinely reaching accuracies of 1-2 mGal at 5-lO km resolution. it is a challenge to perform a reliable 
downward continuation of the gravity anomalies at altitude. Airbome gravimetty is especially suited for geoid determination in 
mounlainous and polar regions, due to the random, alias-free sampling oflhe terrain, relative Lo typical surface surveys. Tn the paper 
different operational methods based 011 collocati011 and fFT are outli ned, and a pp lied to downward co11ti nuation of surface data mergi11g 
of airbome surveys over Greenland and Svalbard, ranging in survey altitudes from 150 m to 4100 m. 
Kqwords: Airborne gravimetry, physical geodesy, harmonie dowmvard continuation, geoid. 

1. lntroduction

Airbome gravi ty data over mountainous areas often need to be 
downward continued and merged "'�th existing gravity field data 
in order to provide a uniform surface gravit)1 grid. to serve both 
general gravity field mapping needs and geoid determination 
purposes. 
The hannonic downward continuation of air borne gravi ty data is 
a classical unstable operation, and somc kind or smoolhing is 
necessary in practice, making lhe collocation approach or 
stabilized fourier methods the method of choice for attacking 
U1is problcm. 
Downward continuation is essenlially a high-pass filtering 
operation, which will amplify short-wavelength noise in the 
airbornc data; However, if lhe pri mary purpose or the air borne 
survey is to generate a geoid mode!, the downward continuation 
amplification of high wavenumbers is offset by the gravity to 
geoid low-pass fillering operation; lhercfore airbornc gravity is 
wel 1-suited for geoid determi nation. 
Direct fomrnlations of the airborne gravity to geoid boundary 
value problems have rcccnlly becn lotmulalcd by Li (2000); for 
more general studies on lhe downward continuation problem see 
e.g. Keller and 1-ii rsch ( 1992) or Blaha et al. (1996).

The use or gravity Lerrain elTccts in the downward continuation 
process have significant advantages: lt will if propcrly applicd 
- reducc the shorl-wavelcnglh information in U1e airborne
gravity data, and Lhus makc the problcm more stable; il will also
diminish the topographie aliasing, cspecially important for
surface gravity data, which typically do nol have a random
distribution relative to U1c topography (usually tliere is an
over-wcight of gravity data collected in valleys). Howevcr, the 
use of terrain e!Tecls may generate additional noise if terrain and
density modcls are nol suflicienlly accurate.
Special terrain reduction problems occur e.g. in mountainous 
coastal areas. where gravity anomalies associated with deep 
Gords (negative local anomalies al 10-100 mgal typical 
magnitudes) may not be included in the computed terrain effects, 
e.g. due lo unavailable bathymetry data. While airborne data
may sample a whole coastal region uniformly, the typical
land-only surface coverage will give a biased gravity
field sampli11g, missing completely tbe negative anomalies
or the fjords.
This gives the potential for long-wavelength systematic errors
betv-veen gravity grids derived from surface data only and from 
the airborne data, which could propagale into erroneous
geoid tilts.
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