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Introduction

= GlA-induced effects are observed by geodetic techniques
in Fennoscandia

= GRACE monthly solutions reflect the integral effect of
mass variations in the atmosphere, hydrosphere and
geosphere

= Absolute gravity and GPS campaigns have been run
under the umbrella of the Nordic Geodetic Commission,
also providing geometric features
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Observation of GlA-induced effects o]
Land uplift (1 cm / year)
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BIFROST GPS network,
Lidberg et al. (2007)

Analysis of GRACE monthly solutions BES
General strategy for the computation of trends:

a) Computation of grid values dg from spherical harmonic
coefficients up to degree and order n

b) Filtering and synthesis of a time series of grids
c) Pixel-wise least-squares adjustment

dg(e,At) = A+ Bt+Zk:Ci cos(w, t) +D,sin(w, t)

trend periodic variations

Which periods should be considered?
Also a quadratic term in time?
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Secular trend in Fennoscandia

Secufer gravity d trom GFZ DATA Secular gravity o—
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Comparison of different filter radii ﬂ
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Possible hydrology contribution ESp

Sacular vanations computad fom GLDAS modsl
Sod montue + Soow water

GLDAS,
Jan. 2003 — Feb. 2009

GRACE gravity variations at AG sites R

FG5-220 from IfE (Photo: Gitlein)

Gravity change after Ekman and Makinen (1996)

“ife)



GRACE spectrum for Arjeplog

Gravity changss in Arjepiog
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GRACE spectrum for Skelleftea R

Gravty charges n Skolefea
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GRACE spectrum for Copenhagen

Gravty changes m Copenhagen
Data conter GFZ | Averaging radus - 400
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Comparison of GRACE and AG data A=
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Companson of GRACE results 10 absolute gravity
Locaton Aseplog H
GRACE Smooting radius: 400 Arjeplog

GRACE GF2
Trend GRACE 9 7607 nen's*2 par year
AG Meawrermeants
~ @ Trand AG: 15 0877 prve'2 per yesr »

AG gravity data reduced using GPS rates from BIFROST
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Comparison of GRACE and AG data

Companson of GRACE resulls 1o absolute gravity
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Compansson of GRACE results 1o absclute gravity
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Combination of AG and GRACE, data n_

1
> . Pointwise AG trends, only a few
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= Surface GRACE trends,

8- many grid points
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Combination of AG and GRACE, data i EEull

Question: Best relative weighting?

nm/s?/year —



Combined solutioQ Ql: AG and GRACE Hm

GRACE sxi= §
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Combined solution of AG and GRACE mm

AGsw=4
GRACE st = 80

.

nm/s?/year —

nmis” pal year



Combined solution of AG and GRACE =S

AGsw=4
GRACE wg = 100
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Combined solution of AG and GRACE MM
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Combined solution of AG and GRACE nm

AGsw=4
GRACE wg = 200

i o nm/s2/year

Combined solution of AG and GRACE EER
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Conclusions

= GIlA signature is significant in GRACE data,
up to 11 nm/s?/year for Fennoscandia

= Uplift centre and shape comparable with terrestrial
measurements such as GPS and AG

= Combined solution requires
= more AG data
= consistent pre-processing (hydrology)
= relative weighting to be optimised

More data and refined modelling helpful!

Conversion of gravity and height changes [

Geoid change:

Change of gravity disturbance:
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gravity disturbance
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Comparison of GRACE and AG data

Companson of GRACE results 1o absolute gravity
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