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Topics

� Latest gravimetric geoid models
� Historic gravity data sets in Estonia
� Evaluation of these sets on the basis of new 

accurate observations (GV-EST)
� New gravity surveys
� Calibration of relative gravimeters
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Gravimetric geoid models

� Latest gravimetric geoid models in Estonia:
– in 2003 EST-Geoid2003 by HJ (r-c-r method) – deterministic 

approach

– in 2004 BALTgeoid-04 by AE (unbiased LS modification of 
Stokes’ formula) – stochastic approach

– RMS of the post-fit residuals (of the fit with GPS-levelling data) 
about ± 2… ± 3 cm

– =

E.Rohumägi 2005 2010-03-104

Gravity datasets used:

� NKG gravity database
� Survey 1949-1958 by IG*
� gravity network of 1999
� A/D conversion of the paper 

anomaly maps* (Gulf of Riga,
lakes, border areas of Russia)

� SU MG geological surveys*
1960-1990* (Spetzgeofizika,
Neftegeofizika)

� Survey of GSE* (1966-…)
� Baltic Aerogravity 1999
*transformed by -15.4 or -14.0 mGal
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In 2007 gravity data to the European Gravity and Geoid 
Project (EGGP)
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In 2007 gravity data to the European Gravity and Geoid 
Project (EGGP)
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Accuracy of these data sets?

� Check the level and scale of historic networks 
(realisations of gravity systems):
– several Potsdam system realisations (1930, 57, 

~66)
– IGSN71 (?,1975, 83, 92)

� Control data: GV-EST (I, II, III order) as a 
realisation of EGS,
About GV-EST, see e.g. Oja(2008)  
http://www.vgtu.lt/leidiniai/vgtu_leidiniai/lt 

/environmental_engineering/21609.17037
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Accuracy of these data sets?

Oja 2007 (http://www.egu.ee/public/files/Geo35_Oja.pdf)
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Accuracy of these data sets?

Oja 2007 (http://www.egu.ee/public/files/Geo35_Oja.pdf)
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Project ETF7356 (EstSF grant)

� Application of space technologies to improve 
geoid and gravity field models over Estonia 

� 1/1/2008 - 12/31/2010
� Principal investigator: prof. Artu Ellmann
� Joint coop. between TUT, ELB, EULS, GSE (12 

people)
� information from www.etis.ee (Estonian Research 

Information System)

� 1st main task: comparison of different gravity 
datasets (new, historical)
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Control data, interpolation
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The results of comparisons

� with the 1949-58 data � with the GSE data
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Publication
http://www.kirj.ee/public/Estonian_Journal_of_Earth_Sciences/2009/issue_4/earth-2009-4-229-245.pdf
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New surveys:

IAG2009 poster: tonis.supercow.ee/poster/IAG2009/
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Measuring gravity on ice-covered lakes
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Measuring gravity on ice-covered lakes
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Conclusions, discussion

� Historic data need to be replaced in S-Estonia
� For the new surveys 2 LCR G meters loaned 

from NGA in 2009
� Harli will talk about new gravity surveys by 

Tartu team
� Calibration of the gravimeters is important

to produce accurate gravity data!
� Future: surveys over the Gulf of Riga, 

Väinameri, Gulf of Finland
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Gravimeters in Suurupi in 2009

2010-03-1020

Calibration

2010-03-1021

Calibration

2010-03-1022

Calibration

LCR G-191 biases
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Other issues:

� Accuracy and density of points with geodetic, 
normal heights (GPS/levelling datasets)

� Current situation of Estonian GNSS and height 
network (in national report)

� Different methods (both deterministic, 
stochastic) will be used for geoid modeling in 
Estonia


