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3. Precise levelling 1982 - 1994
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Uplift 

Uplift in Scandic
1892-1991 i mm/year.
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Recommendation of user-WG

1999:
• Name of the new height system should be DVR90 

– not DNN
• Decision of a date where DVR90 heights will be 

available for users. WG suggested 1st January 
2001

• Period of transition of max. 2 years



Log book of Real Life

2005:
• Height benchmarks were re-calculated in DVR90 

in 2001
• DVR90 heights of benchmarks were made 

available to users 27th of May 2002
• Period of transition until 1st of January 2005
• National implementation in all height data 1st

January 2005
• No further maintenance of the old height system
• Historical heights in the old height system are still

available.



Nye Referencesystemer:
* EUREF89 (UTM32 og Kp2000)   
* DVR90 (højdesystem)

Ny geoide 3D fikspunktnet
Transformationer



System 2000 - Hearing

• KMS sent out a hearing in 2000 and another one in 
2001 among all interest groups for consideration of 
KMS’s plans of introducing the System 2000. 

• Concerning DVR90, all users agreed on the 
implementation plans from the working group. 
Warning of misunderstandings.



Benefit from implementation of 
DVR90

• One common and unambiguous reference 
for heights in Denmark (not several old 
systems)

• Effective use of GPS for height 
determinations

• Increased security, ex warning of storm
flood, and dikes of sufficient height

• An unambiguous connection to a common  
European height system, so that sea level 
rise because of green house gas can be 
registered.



Take care of height systems



Warning



Tilting of Denmark



Change of heights from DNN to 
DVR90



Calculations of bench marks in DVR90

Calculated in DVR90  47.262 pkt.
Transformed to DVR90  37.195 pkt.



Bench marks calculated or
transformed

• All height bench marks has a DVR90 height
– Calculated directly in DVR90 or Transformed

• Calculated DVR90 heights are available to the bench 
marks involved in levellings later than app. 1985

• Bench marks heights have been transformed if no 
observations were available

• Transformed or calculated is not important for the
quality

• The Year of levelling gives an idea of the height
quality



Down-load of KMS trans

• Transformations of heights



Transformation possibilities for change 
of heights



Also simple possibilities 



Difference DNN – DVR90
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Local settlements is not a part of 
DVR90

• The national transformations developed by KMS 
(KMSTrans) is used between height systems….

• BUT it can not solve problems due to local
settlements, where no new measurements have been 
performed…..



Local settlements





Fitting of the geoid to DVR90

DVR90g2002.01



Use the correct geoid model -
DVR90g2002.01



The new geoide – DVR90g2002.01

• GPS can be used for height determination in DVR90, 
Geoid error is less than 1-2 cm

• Earlier geoids are fitted to the old DNN’s

• Be careful – choice of geoid model gives either 
heights in DNN or in DVR90



Geoide-model and heights in correct system



Implementation of DVR90
Some municipalities decided to change to the 

new heigth system 1st of January 2005

KMS made a plan:
• Implementation of a new height system has 

to be coordinated in large areas 
• No one can see the difference between 

heights in two different systems
• The aim was to ensure that all heights would 

be exchanged in DVR90 from 1.1.2005



Common aim (1)

May 2004
• The common aim for The Interest and Member 

Organisation for municipalities (KL), Council of 
Municipality Technical Chiefs and National survey of 
cadastre (KMS) regarding use of System 2000 in the 
municipalities:



Common aim (2)

• That height data will be transformed to DVR90 during 
the year of 2004 thus all exchanges of height data 
will be done in DVR90 from 1st of January 2005

• That as many as possible have transformed X,Y data 
to UTM/EUREF89 during the year of 2005, and that 
all data will be structured in a way that makes it 
possible to exchange data in UTM/EUREF89 from 1st

of January 2006.



DVR90 is implemented in DK

• Risk of misunderstandings PAS PÅ KOTEN!
• Mark the data (Stamp data, through out the 

old papers and files)
• Allways use a height reference: 
• KMS provided bench marks heights in DVR90 

& URL-addresses
• DVR90 – et fælles ansvar!



DVR90 is implemented in DK

• Risk of misunderstandings PAS PÅ KOTEN!
• Mark the data (Stamp data, through out the 

old papers and files)
• Allways use a height reference: 7,12 m / 

DVR90
• KMS provided bench marks heights in DVR90 

& URL-addresses



Municipalities’ decisions to change to 
DVR90



Data has been transformed

Data is not transformed yet

DVR90 in use in the 
municipalities



Thank you for your attention



Modelling of local change  
DNN > DNNÆndring fra gl. DNN til ny DNN

Højdeændring i DNN GI44 fra 1950 - 2000

-4 cm                           +2 cm

Lokal transformation 
kan beregnes



Højdetransformationerne

Lokal
• Grid 200x200 m
• Gl. DNN – Ny DNN
• Rekvireres fra KMS 

efter 
højdenetrenovering

Alternativ: 
Cowi trekant-trans.

Landsdækkende
• Grid 5x5 km
• DNN-DVR90
• KMS-trans
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