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Land Board Mustamäe tee 51, 10621 Tallinn
+372 665 0600 | maaamet@maaamet.ee

www.maaamet.ee/en  |  http://geoportaal.maaamet.ee/eng

Transition parameters between BK77 heights and 
EH2000 heights
The BK77 and EH2000 transition parameters were calculated as the model 
surface using 68 height differences between the BK77 and EH2000. The 
model surface allows BK77 heights to be recalculated to EH2000 heights 
and vice versa. The transition model’s step is 1 ‘x 0.5’, area is B = 57º 20 ‘... 
60º00’ and L = 21º 20 ‘... 28º 40’.

ESTPOS is the Estonian national GNSS or Global Navigation Satellite System 
permanent station network. As of 2019, the ESTPOS network consists of 29 
GNSS permanent stations, which evenly cover the territory of Estonia. In 
addition to the 29 permanent stations which are operated by the Estonian 
Land Board, data from Finnish and Latvian GNSS permanent stations as well 
as from the stations operated by the Estonian Maritime Administration is 
used. Therefore, the border areas of Estonia have a much better coverage. 
Four ESTPOS stations are also included in the EUREF Permanent GNSS 
Network (EPN).

ESTPOS - Estonian GNSS Permanent Station Network
ESTPOS network uses modern Leica antennas (AR25) and receivers (GR25), 
which enable the use of all biggest satellite navigation systems available 
– GPS, GLONASS, Galileo and Beidou. However, due to software limitations 
only GPS and GLONASS can be utilized at the moment in ESTPOS network. 
Hopefully, in 2019 Galileo will also be included.

ESTPOS network is necessary for monitoring the components of the Estonian 
reference system, mainly via determining the changes in horizontal and 
vertical deformations. A modern GNSS permanent station network ensures 
the availability of precise spatial data in the country and also allows real time 
point positioning with an accuracy of 2-3 cm.

ESTONIAN GEODETIC 
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National Geodetic Network

The National Geodetic Network has been measured using GPS technology and 
divided into classes according to the Estonian Geodetic System as follows: 
first order network, second order network and densification network.

The National Geodetic Network is based on ITRF96 reference frame points. 
The density of network points is 1 point per 225 km², and it serves as basis for 
the construction of densification network. The first order network consists of 
13 points, the distance between points being 70-110 km. The average accuracy 
is ± 1 cm and the relative error is 1: 7 000 000. The second order network 
consists of 199 points. The points are spread evenly within the borders of 
Estonia with a distance of about 15 km. The average accuracy is ± 1 cm and 
the relative error is 1: 500 000. By the IAG Commission EUREF (Prague 1999), 
the National Geodetic Network is considered to meet the requirements of the 
European Reference Frame Class B and this network is the EUREF network 
densification in Estonia (EUREF-EST97).

Densification Network

The densification network has been created gradually in the years of 1992-2001. 
The densification network consists of 3922 points (mostly point pairs), the 
density of points is one point pair per 16-25 km² (with an average distance of 5 
km), the distance of points in pairs being 500 m. GPS measurement technology 
was used (relative static method, session duration 90-210 minutes).

The average accuracy is ± 1 ... 3 cm and the relative error is 1: 250 000. The 
final network consists of 15 692 GPS vectors and was adjusted in two parts: 
the mainland of Estonia and the islands of Western Estonia. The adjustment 
of the densification network is based on the points of the first and second 
order geodetic networks.

Levelling Network

The reconstruction of the Estonian levelling network took place in 2003-2016. 
The levelling network consists of levelling lines forming 15 polygons on the 
mainland and 2 on the islands. Additional smaller polygons are located on 
the periphery of the Estonian mainland. The levelling network includes all the 
levelling lines of the first and second order levelling networks and partly the 
levelling lines of the Tallinn levelling network (2003-2009).

The overall length of the levelling lines is 4,238 km, the average distance 
between the benchmarks is 1.4 km, and the levelling network consists in total 
of 3144 benchmarks.

Digital levels and invar rods were used for levelling. All levelling lines were 
measured forward and backward according to the first order levelling network 
measurement methodology. Measurements were only made on spherical 
benchmarks.

The Estonian levelling network was adjusted in two stages. First, the European 
Unified Levelling Network (together with data from the reconstructed Estonian 
high-altitude network) was adjusted. The European Computing Center obtained 
an average accuracy estimate of ± 0.228 kGal · mm / √km for the Estonian 
levelling network and an average accuracy of ± 13.9 mm for heights.

For the adjustment of the Estonian levelling network, one benchmark was 
fixed, which is the Põltsamaa Fundamental Benchmark (H = 55.21140 m). 
The height of the initial benchmark was obtained from the adjustment of 
European levelling network. This adjustment ensures the best compatibility 
between the levelling networks of Estonia and neighboring countries. The 
hydrodynamic levelling results of 2011 were used to link the mainland’s 
network to the islands of Western Estonia. The land uplift model NKG2005LU 
was used to transfer the levelled heights to the epoch 2000. As a result of 
the adjustment of the national levelling network, the accuracy of the heights 
was estimated at ± 1.7 mm.

In Estonia, the heights of the EVRS system are marked with the abbreviation 
EH2000. The calculation of EH2000 heights was based on the EVFR2007 
solution (Solution 201703 / NKG2005LU).


