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ABSOLUTE GRAVIMETRY

In the frame of the Nordic absolute gravity project the FGI measured in 2005 at the Metsahovi AB, AC, Vaasa AA,
AB, Joensuu, Sodankyla, Kevo and Kuusamo absolute gravity stations.

A comparison of absolute gravimeters of IfE (Institute fir Erdmessung, University of Hannover, Germany) and FGI
took place in May and August 2005 in Metsahovi, Finland.

Absolute gravity measurements financed by the European Commission continued at the Wiadystawowo tide gauge
in Poland (23.-26.9.2005) in cooperation with the Polish Space Center.

The FGI participated in the large intercomparison of absolute gravimeters at BIPM, Sevres, France,16-20.9.2005.
A bilateral comparison between absolute gravimeters of FGI and of TsNIIGAIK, took place in Zvenigorod, Moscow,
Russia, 14.-18.10. 2005.

The FGI continued absolute gravity measurements at the Finnish Antarctic base Aboa (3-11.12. 2005), at the
South African Antarctic base SanaelV (28.-31.1.2006) and the Russian Antarctic Base Novolazarevskaya (5.-7.2.
2006).

The FGI measured also at Paarl 16.-18.2.2006 and the Astonomical Observatory in Sutherland, South Africa
(22.2.-3.3.2006). The measurement in Sutherland is a cooperation with GeoforschungZentrum (GFZ), Potsdam,
Germany and it has taken place also in 2001 and 2004.

RELATIVE GRAVIMETRY

Relative gravity measurements at the Keurusselkd impact structure (discovered by amateur geologists in 2004)
were carried out by the FGI in cooperation with the Department of Physical Sciences of the University of Helsinki in
2005 and revealed a more detailed Bouguer anomaly map of the impact structure.

A 1km x 1km detaild Bouguer anomaly field around the Metsdhovi gravity laboratory was calculated from gravity
survey data of 2004 and estimation of the underground bedrock surface topography, soil and turf structure were
carried out in cooperation with the Department of Physical Sciences of the University of Helsinki.

Relative gravity data from the Fennoscandian land uplift gravity line campaigns have been put into EXCEL-data
files for further calculations.

SUPERCONDUCTING GRAVIMETRY

The superconducting gravimeter GWR T020 at Metsdhovi observes temporal variations in gravity. Depending on
the frequency, it is capable of detecting gravity variations as small as 0.01 nm s?. For single events (e.g., steps) the
detection limit is about 1 nm s™. The main goal is the maintenance of the equipment, continuous data acquisition
and good quality. It participates in the GGP (Global geodynamics project) and the data has been transmitted to the
common data bank GGP-ISDC (http://ggp.gfz-potsdam.de). Due to high precision, the data has been applied all-
round to investigations at Metsahovi. Studies of gravity data comprise the gravity spectrum from microseismics to
Chandlerian period. The main topics were Earth tides, local hydrological effects on gravity (rain, snow and
groundwater) and loading effects due to regional and global water storage.

Investigation of the local hydrology in Metsdhovi was continued in the project Modelling and Monitoring Local
Hydrological Effects in Gravity, in co-operation with the Laboratory of Geoenvironmental Technology, Helsinki
University of Technology, the Finnish Environment Institute and the Geological Survey of Finland. The detailed
mapping of fractures in the bedrock was pursued further with ground penetrating radar (GPR) techniques. The
gravity effect of groundwater in the fractures was modelled.

Hydrological loading effects were calculated using both the high accurate model for Finland (Watershed
Simulation and forecasting System, WSFS) and the Climate Prediction Center global soil moisture data set (CPC).
Results were compared and evaluated with SG and local permanent GPS observations.

The global model for total water storage (CPC water storage) correlates well with the highly accurate model for
Finland (WSFS water storage). We have compared monthly gravity models of the GRACE satellite and time series
of the superconducting gravimeter at Metséhovi with both water storage models. We found that gravity variations
correspond well with the models. The local groundwater has a strong effect on gravity observed with the
superconducting gravimeter at Metsahovi. It proved that local variation in the groundwater level is clearly connected
to the whole water storage in Finland.



The data of T020 together with 7 worldwide SGs have been compared with variation in regional gravity observed
with the GRACE satellites, and with the variation in regional gravity predicted from global models of terrestrial water
storage. On the whole, a good correlation was found.

Modelling of the Influence of Atmospheric Masses and Baltic Sea Level on Gravity in cooperation with the Finnish
Meteorological Institute and the Finnish Institute of Marine Research continued.

The gravimeter has been used as a long-periodic seismometer to study free oscillations of the Earth after major
earthquakes.

WATERTUBE TILT METER

An interferometrically recording Michelson-Gale (MG) type water tube tilt meter has been developed since 1965 at
the FGI.

In 1977 - 1998 crustal tilt recordings were carried out with EW (177m) and NS (62m) water tube tilt meters with a
film based recording system and the results were promising for studying the crustal dynamics and studies on the
Earth’s internal structure.

A modern version of the water tube tilt meter with automated interferometrical recording has been developed and
built since 2000. A prototype of the instrument has been recording periods since august 2005 at the laboratory of
FGI.

METSAHOVI GEODETIC OBSERVATORY

The observatory was founded in1978 and it became an essential part of the activities of the FGI and is globally one
of the most versatile space geodetic observatories. The instrumentation covers geodetic VLBI, permanent GPS &
Glonass receivers, Doris beacon (CNES, France), superconducting gravimeter, seismometer, a fundamental
absolute gravity point and a satellite laser ranging system (SLR). The SLR has been under renovation since spring
2005 and has not been operational.

LOCAL CRUSTAL DEFORMATION STUDIES USING HIGH PRECISION GPS MEASUREMENTS

Since 1994 the investigations of local crustal movements have been regularly carried out at Olkiluoto, Kivetty and
Romuvaara in cooperation with Posiva Oy. The investigation areas are candidates for the final disposal of spent
nuclear fuel used in Finland. The local GPS network at Olkiluoto has been measured twice per year and the GPS
pillars at Kivetty and Romuvaara has been observed annually. The network at Olkiluoto has been precise levelled in
2003 and 2005 for vertical deformations studies too. The network at Olkiluoto has been precise levelled in 2003 and
2005 for vertical deformation studies.

The GeoSatakunta project has been established in 2002 for the studies of geology and geodynamics at the
province Satakunta in Western Finland. The network of ten GPS pillars is located near Olkiluoto investigation area,
and it has been measured three times per year since 2003.

POSTGLACIAL REBOUND STUDIES WITH FINNREF-GPS NETWORK

Studies on temporal variations of the time series of the Finnish permanent GPS network FinnRef are continued.
The variations are studied in connection with the work made for the rebound studies with GPS and repeated precise
levellings together with atmospheric and ocean loading modelling. The goal is to study crustal deformations like
PGR but also atmospheric effects on GPS signals.

The international cooperation in the BIFROST (Baseline Inferences for Fennoscandian Rebound Observations,
Sea Level and Tectonics) project was continued.

GPS observations together with observations obtained from the superconducting gravimeter were used for
modelling the atmospheric loading effect. The work was a part of a joint project with the Finnish Meteorological
Institute.

ANTARCTIC PROJECT

The FGI has participated in geophysical research at Antarctic since 1989. In the field expeditions the FGI has
measured the geodetic reference net for the mapping of the surroundings of the Finnish Antarctic Station Aboa and
a regional gravity network around it.

One research topic is the repeated absolute gravity measurements at the Aboa absolute gravity station. During the
2005-2006 expedition the absolute gravity was measured for the fourth time at the Aboa station.

A permanent GPS station of the FGI was put into operation at Aboa in the beginning of the year 2003. The Javad
Legacy GPS receiver has been operating three years now without any major interrupts.
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