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Nordic levellings and the Baltic loop

Status March 2004
Jaakko Mäkinen
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Uplift mm/yr relative to MSL  (Ekman 1996). 

Relative 
height 
changes of 
0.4 m 
in  40 years 
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UELN-95/98
Nordic data except 

Denmark from 
previous campaigns, 

epoch 1960.0

No levelling 
connection round 

the Gulf of Finland.

(Sacher et al., 2002)
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Transformation from National Height Datums in 
Europe into the EVRF 2000 Datum (NAP) (Sacher et 

al., 2002)

Problem in the Baltic area
• Finnish N60 system zero (Helsinki 

tide gauge datum) appears to be 22-
(15...13) = 7...9 cm higher than Baltic 
Height System zero (Kronstadt tide 
gauge datum)

• however, it is known from Sea 
Surface Topography analysis at tide 
gauges, that N60 zero is about 4 cm 
lower than Kronstadt zero

• EVRF2000 has an apparent 7...9-(-4) 
= 11...13 cm misclosure around the 
Baltic
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New levellings, new national height systems

 Latest/ongoing 
campaign 

New 
system 
if 
introduced 

Target 
year 
when 
ready 

Denmark 1982–1994 DVR90  
Sweden 1979–2003  2004 
Norway –2006   
Finland 1978–2004  2006 
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Postglacial 
rebound 

rates 
relative to 
the geoid
from the

”BIFROST”
GIA model 
by Milne et 
al. (2001)
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Plan

• Nordic Geodetic Commission (NKG) and 
UELN computing center work together: NKG 
screening their own data, modelling PGR 
around the Baltic, doing regional adjustments 
to compare models

• UELN center doing in parallel European 
adjustment  

• TWG (Toledo, June 2003) endorsed the 
action outlined, will review the result and 
consider its status in the EVRF
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Technical work

• (1) Compile available levelling results around the 
Baltic to the EVRF2000 datum point. Support 
from UELN, Baltic countries, Poland, Germany, 
Netherlands.

• (2) Compile oceanographic and GPS/geoid
crossings of Aland Sea and Gulf of Finland

• (3) Select model for PGR
• (4) Reduce all data to 2000.0
• (5) Analyse misclosure of ”Baltic levelling ring”
• (6) Adjust in the epoch 2000.0
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Status March 2004 (1)

• country-specific levelling-alone (&TG) velocity 
models tested 

• two geophysical velocity models (Lambeck, 
Milne/BIFROST) covering the whole area

• Nordic levelling data (DK,FI,NO,SE) compiled 
and exchangedwithin the last weeks

• first joint Nordic (diagnostic) adjustments 
made last week
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Status March 2004 (2)

• Nordic data can be delivered to UELN in the next 
weeks – will not be final

• NKG has asked countries around the Baltic for 
permission to use their data in the  UELN database

• almost all have agreed by now, data not yet 
transferred 
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Next step: incorporation of unorthodox data

• oceanographic levelling – straightforward and has 
been done by us before (NH60) 

• GPS/geoid levelling observation equations need 
some  experimenting and learning

• timeframe: April-May

• Sweden may need to adopt new system without 
waiting for our work to be completed 
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