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 Historical interferometric water level tiltmeters in geodynamics

 Old NSWT and EWWT tilt meter observations of the FGI in 1977 - 1996 in Lohja, 

southern Finland 

 New  water level tilt meter  with modern fiber-optic and computer technique

 Geodynamic tilt observations with new  NSWT in Lohja.

 Toroidal free oscillations after Chilean earthquake 27.2010

 Crustal loading tilt caused by the Baltic Sea level variations and loading influence of 

the Arctic Sea on Earth tide tilt wave group M2  

 Conclusions
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Recorded core resonance/tidal  tilt signals recorded with  

EWWT  in Lohja (nanoradians)
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Recorded core resonance/tidal  tilt signals recorded with 

NSWT in Lohja (nanoradians)
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Core resonance/tidal  tilt signals recorded with 

superconducting gravimeter GWR-TT20 in Metsähovi 

(Virtanen, 2006)





Modernized water level tilt meter 

• Project  third generation WT started in year 2000

• Thermal expansion modelling were carried out

• Modular stainless construction

• New end pots were built at the Helsinki University of Technology and installed on the 
adjustable tripods with special ball&socket type joints to the tube 

• End pots  plated  inside by teflon to avoid water friction against walls

• Single mode fibers used between 2 mW HeNe-lasers and collimators  to avoid thermal  
influence of laser on the level interferometer

• Fringe image recordings are carried out using Basler digital firewire cameras

• Interference phase interpretation carried out by a computer on-the-fly with 15 hz sampling 
rate under Linux operating system programmed by A. Pavenis (Latvia, Riga University/FGI 
2002-2005)

• Estimated tilt resolution 0.1 nanoradians with this 50.4 m tube. Resolution is comparable to  
1mm tilt  in 10000 km base.
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M2 ocean tide map by H.G. Scherneck, 

OSO,Sweden



M2 loadings  along latitude 27  by D.C Agnew, (1997)  NLOADF 

program and CSR4.0 model.
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 Modern Michelson-Gale type interferometric water level tilt meter (WT) with absolute 

scale can be modified to different lenghts from 1m to several hundreds of meters in 

different atsimutes. 

 WT can record  broad spectrum of geodynamical signals from microseism and free 

oscillations and earth  tide tilt. Toroidal modes of the free oscillations have been 

observed, which are not possible detect with gravimeters

 M2 ocean tidal loading tilt signal observed – origin possibly from the Arctic  Sea 

 Loading tilt signal of Baltic Sea also observed
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