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] Reference networks

v Densification of the EUREF89 (ETRF89) network.
v" General plan for leveling and calculation of a new height

system

J Permanent stations and RTK-services

d Transformations from ITRF current epoch to

ETRF89
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Hierarchy of the EUREF89
network

13D-stations

v~ 130 stations. The first realization of ETRS89 in Norway
v'1994-1995
v" Processed by use of Gipsy

dStamnett (15t order network)
v 770 points calculated in 1996
v Adjustment of vectors of length ca 20 km

dLandsnett (2"d order network)
v" A densification of Stamnett
v/ 10657 points so far...
v Completed in 2007

d0Id triangle network
v" All points recalculated. Completed in 2007
v"More than 50 000 points
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Landsnett (2"9 order network)

1 Established in 406 of 431
municipalities

1 The municipalities, the
road authorities and other
official and private
organizations supports
financially

Landsnettet
Status pr. 01.01.2007

["] Under planlegging 6)
Il Under arbeid (19)
[ Ferdig (406)
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General plan for leveling
—~

)] 1 The project started in
:r 1980 as a cooperation
X with Sweden, Finland and
K =7 Denmark within NKG
) d The plan has been revised
many times

1 10 000 km has been
leveled (360 km/yr)

1 The whole network
consist of are 20 000 1st
order bench marks (many

= 1980-2007 of the old ones are

— Swedish or Finnish lines destroyed_)
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New height system

JAn extension of the new height systems in
Sweden and Finland
1 Fundamental point is ‘New Amsterdam Peil’
' Normal heights
(A Epoch 2000
[ Zero tidal system
1 A slightly different land uplift model may be used

I Name: NN2000

dFinal adjustment of the 1st order leveling
network in December this year.
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NN2000-heights in Landsnett (2"
order network)

1 Some Landsnett-points are leveled, but most of them are
GPS-measured and have ellipsoidal height only.

1 However, a geoid model fitted to 2 100 gps/leveling points
(height reference model) gives NN2000 heights better
than 3 cm in non-leveled Landsnett-points.

v If the distance to the nearest gps/leveling point is more than 10-15
km the accuracy is poorer

1 More than 2000 km more leveling is necessary to obtain
reliable NN2000 heights in the Landsnett countrywide
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® EUREF station

Status pr. 22.11.2000

@ PGS-B (SATREF) (13)

® PGS-C (35)

O EGNOS RIMS (3)

O IG5 (4)

@ vannstandsméler, andre (4)
O Under etablering 2006 (PGS-B) (2)
© Planlegges 2007 (PG5-B) (2)

Permanente
geodetiske stasjoner
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RTC-services

Tagntarkiaring
B Hontrollsantar

A& permanent geodetisk stasjon o
A SWEFOS éﬁf
B Dekningakan .

*210 customers

*The net of stations is
extended based on local
demand.

eEstablisment and
operation is paid by the
customers.

Need 4 users in two years pr

station. (NOK 25 000 pr user pr
year)

*Cpos consists of 47
permanent stations

aima
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RTC-services (extention)
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From ITRF to ETRF89 Publication |

Transformation from a Common Nordic Reference Frameto ETRS89
in Denmark, Finland, Norway, and Sweden — statusreport

Torbjern Nerbechl, Karsten Engsager 2, 3, Lotti Jivall4, Per Knudsen2, Hannu Koivulab,
Martin Lidberg4, 6, Bo Madsen2, Matti Ollikainen5, Mette Weber3

(1) Norwegian Mapping Authority, Kartverksveien 21, N-3511 Hgnefoss, Norway,
phone: +47-32118100, fax: +47-32118101, Email: torbjorn.norbech@statkart.no
(2) Danish National Space Centre
(3) Kort og Matrikelstyrelsen (National Survey and Cadastre, Denmark)
(4) Lantméteriet (National Land Survey of Sweden)
(5) Finnish Geodetic Ingtitute
(6) Department of radio and Space Science, Chalmers University of Technology. Onsala Space Observatory.

Abstract

The Nordic countries have implemented national realizations of ETRS89. Depending on when the realizations were made and
on which ITRF the realizations are based, there are differences between the realizations up to afew cm. The national
realizations have already been introduced to the users and will not be replaced. In this paper we present the transformations from
the new developed common Nordic reference frame, NKG_RF03, to the official national ETRS89 realizations. The
transformation is performed in two steps. First step isto correct for intraplate deformations using a new devel oped three

dimensional velocity model, NKG_RFO3vel. Second step is to perform a seven parameter transformation for each nation.
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From ITRF to ETRF89 Publication Il

An Approximate Transformation from | TRF2005 Current Epoch
to EUREF89(ETRF89) in Norway for Offshore use.

Torbjern Nerbech, Halfdan P. Kierulf

Norwegian Mapping Authority, N-3507 Hgnefoss, Norway,
phone: +47-32118100, fax: +47-32118101, Email: torbjorn.norbech@statkart.no

Abstract
The Offshore sector has requested a transformation from ITRF2005 current epoch to EUREF89(ETRF89). So far sufficient data are
not available to make such atransformation with geodetic accuracy (better then 1 cm). An approximate transformation is therefore
released. The transformation gives EUREF89 coordinates within -3 cm to +3 cm in north and east components, and within -6¢cm to +6
cm for the vertical component at epoch 2007.0
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