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• VLBI (2004)
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Metsähovi Research Station
GGOS fundamental station
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SUPERCONDUCTING GRAVIMETER (SG)
- Not movable

- High accuracy, 0.1 gal (precision 1 – 10 ngal)

- 1 second samples, continuos registration

- Relative instrument (calibration needed)

- Offsets (mechanical, LHe, lightning)

- Drift (linear)

- Unmodelled drift (mechanical disturbancies due to cooling)

ABSOLUTE GRAVIMETER (AG)
- Movable

- Accuracy 1 – 2 gal

- No drift, trend determination (land uplift)

- Unknown offsets (maintenance)

- Need comparisons and/or frequent measurements at the site

- 3–5 days measurements 

Both instruments are influenced by same environmental effects

Metsähovi  is a  unique fundamental station, AG is tied to SG
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Superconducting gravimeter T020

M Poutanen



3

5

Superconducting (cryogenic) gravimeter 
GWR T020 at Metsähovi 1994 - 2009

 Globally 24
 (GGP) Global Geodynamics Projects
 Instrument for studies of Earth dynamics   
- Earth tides
- Loading effects of atmosphere and

the Baltic Sea
- Long-periodic seismology

(free oscillations of  the Earth)
 Hydrology

The ambition is verify hydrological models
and GRACE data

After all well-understood effects are corrected for:
The remaining gravity residual is mostly due to variation in 
terrestrial water storage (global/regional/local)
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GGP is identified within GGOS a group for 

monitoring the relative changes of gravity field
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Gravity contributions

Static, “constant”

 100 spherical Earth

 10-3 flattening, J2

 10-4 topography (mountains, ..)

 10-5 density variations (crust, mantle)

Variable

 10-7 tides, atmosphere

 10-8 oceans, hydrology

 10-9 ocean topography, polar motion

 10-10 general relativity, 2 mm Bouguer-plate

1 gal = 10 nms-2

1 ngal = 0.01 nms-2

DAS (A/D)                1

Scientist          1     |   

Baltic Sea       3 |     

Air pressure   3 |

Tide         2 |     
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Gravity in Metsähovi by 

superconductive gravimeter

J Virtanen
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1 gal = 10 nms-2

D. Crossley et al.,1999, EOS, Trans. Am. Geophys. U., 80
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9DynaQlim/GGOS

SG and hydrological models 1995 - 2008

SG-CPC: GW regression 15.4 nms-2 , local effect 65 % (TW 39%)

23.8 0.82 10.42

1.13 0.55 15.05

RC  CC  rms

0.218 0.66 13.56

TPAS25D
18.07 nms-2

10.42 nms-2

42% rms
67% variance
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Gravity effect of the Baltic Sea at Metsähovi

25 nms-2/m  (31 nms-2/m)
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Metsähovi
Fundamental Station

Absolute gravity

JILAg-5   1987-2003
FG5-221  2003-2009

Figs. M. Bilker-Koivula
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M. Bilker- Koivula
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M. Bilker-Koivula
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Checking scale factor

110.30 0.43 gal/V 110.44 0.11 gal/V

Mean of 50 drops every 30 minute

Scale factor (1995)  110.7 0.3 gal/V
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Eearthquakes etc

Offsets

Both data corrected by the similar way

g-9819165170 nms-2

16

Drift free

Drift free

-1.6 / 3.1  

gal/y

-1.3 / 3.1  

gal/y
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STD  uncorrected 21.9 nms-2, corrected 18.4 nms-2

Drift free

AG-SG
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Conclusions I (SG)

Two instrument is necessary to ensure that AG measurements are

referencing the mean station gravity and not short-term gravity

perturbations due for example to hydrology and meteorology

Hydrological variations – primarily in soil moisture and groundwater

are normally the largest unmodeled effect on AG measurements

Heavy rainfall effect needs SG for corrections

Possible correction parameter due to environmental effects for AG

Long-term changes if measurements spaced few days, SG will

significally enhance the quality of observations
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Conclusions II (AG)

- Calibration (scale factor) for SG

- Determination offsets size and long data gaps connections 

- Drift control for SG

- Enhange of quality in long term studies (hydrology)

SGs and AGs are complementary

They serve to check each other by entrely independent observations

Discrepancies between SG and AG data may indicate problems with 

one of the instruments
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Thank you for your attention !


