Introduction of the Vertical
Reference to the User

NGK Workshop
“The Establishment of a New

Vertical Reference for Iceland”
June 151-16t, 2005 in Reykjavik, lceland
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3. Precise levelling 1982 - 1994
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Tide gauges
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Tilting
mm/year

Relative to the mean sea level
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Uplift in Scandic
1892-1991 1 mm/year.

(Martin Ekmann)
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Recommendation of user-WG

. 1999:

« Name of the new height system should be DVR90
i — not DNN
L\,< * Decision of a date where DVR90 heights will be
P available for users. WG suggested 1st January
2001

« Period of transition of max. 2 years
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Log book of Real Life

2005:

« Height benchmarks were re-calculated in DVR90
in 2001

 DVRO90 heights of benchmarks were made
available to users 27t of May 2002

» Period of transition until 15t 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.
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* gtem 200

Nye Referencesystemer
* EUREF89 (UTM32 og Kp2000)
* DVRI0 (hgjdesystem)

Ny geoide 3D fikspunktnet

Transformationer
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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.
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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. SRS ey
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Take care of height systems
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3 YALDEMAR - Microsoft Internet Explorer

J File Edit Mew Favorites Tools  Help

=10/ x|

J EBack + = - () o | Qisearch (G Favorites ¢ 4Histary ||%v =8

J.ﬁ.c_ldress @ http: ffvaldemar ks, difogi-valdemar fvaldemar?

Valdemar 2.52 - fikspunktoplysninger

DVYR90, Dansk VYertikal Reference 1990:
I 3rene 1982-1994 gennemfarte Kort & Matrikelstyrelsen det 3. danske pracisionsnivellement,
Pracisionsnivellermentet blev sat i forbindelse med Meteorologisk Instituts vandstandsmalere,
Ud fra nivellementet og Wandstandsregistreringerne er DVR90 fastagt.
Myt galdende landsdakkende h@jdesystem introduceret 27, maj 2002,

T O, TCgroTTs

¥ Danmark
" Fargerne
" Grgnland

Hvordan seges:
" Punktnumre

" Sognenumre
" Herredsnumre

" Korthladsnummer

¢~ Polygon ved
higrnekoordinater

¢~ Kvadrat ved
centrumskoordinater

¢~ Kvadrat med station
som centrum

¢~ Kvadrat ved klik i
oversigtskort

" Palygan i fil

TCOOT OO Ly IO & O

" System 24
" LUTM EDS0
" Geo EDSO0

Koordinatsystem (3 dim.)
" LUTM E EUREFED

" Geo E ELUREFZ9

Advarsel! Anvendelse af
30 koordinater, klik her

OOy SO T

i DMM (GMO1, G144, KN4d)
0 G.M. 1891 (yvlland)

" G.1.1944 (Ferne)

" K.M.1944 (Kghenhavn)

" Lokalt {(@vrige ger)

© DVROO (Danmark)

[ Med lokationskoordinater

Bemark: Mandag den 27. maj 2002 introduceres et nyt hejdesystem i Danmark,

DYR90.

Koter i det gamle system, DMNM og koter i det nye system, DVYR90 kan ikke anvendes

sammen.

Koteoplysninger har derfor fremover ikke afgives eller modtages uden samtidig

systemangivelse.
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Warning

Fikspunktbeskrivelse Kort & Matrikelstyrelsen ﬂ
Udskrever 27103-2003 12:01 qlll-_ugkgggzanui %zs:;wgnmwm B Oter
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Tilting of Denmark

1891
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Change of heights from DNN to
DVRA0
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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 OF THE ENVIRONMENT
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Coordinate Transfarmations Likilitiez -

Bessel - Helmert
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Transformation possibilities for change

of heights

&KmsTrans version: February 25, 2003

. . Height T Dial
Coordinate Tranzformations £ rans

[ Th

File to File

File ¥iewer

Input File  Output File | Lag File |

=101 i

Height Transformation [DF. onl

| Dutput | kAL

@ DMNN - DVRS0 [c
O DWRI0 > DNN [r

DMM 4 DRSO

Setup :

Geoids

eight Lines 1 :
Heights conwverted :

Input File | Output File | Log File |

Conwersion of Heights from DHNN to DWERSO0

E:Geodatahpip. txt
E: ' Geodatahpap

Inpigt from
Outpuat to

futmIEN=dE0

1001 & Z40 995 725 m
2g'.592 m
J1ET m

futnIZzHeds0
1 ool & 40 9%6_ 785 m
1 ooz & 128 456 592 m
1 ooz & 130 262.167 m
1 o004 & 154 180.064 m
1 ook & 058 271 061 m
-1 =

479 240 8326 m
EzE 749 1% m
EQLE D96 462 m

479 340 836

EEz 743,138
E2L 09g. 4632
£232 371,061
eel O1Z. 8262

EEEEE

Help |
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3 Kort & Matrikelstyrelsen - Forskelle mellem D¥R90 og DNMN - Microsoft Internet Explorer =101 >=|
J Eile Edit Wisw Favorites Tools Help | |

J <= Back -~ = - @ i | | @Search [Ge) Faworites @History | %v =% -

J Address I@ hEtp: fivaa ks . dlkfC 1 256 AEDOO4ES 7EA S AlDocsEy Doc Id)OGESEDSEECDTIEE 11 1 Z566C 1 003 CSESS7openipage=referencenetfomr=ERWGR LMNDL &5 LI @GD |J Links >*

| Produktkatalag | Hi=lp | [Indtast segeard Seg O

Kort & Matrikelstyrelsen Mast il fritid | Mast kil arbejde | Forskning & uduikling

Samarbajder | O Kort @ Matrikalstyralsan
S

==

Farside - Kontakt - English Kort og geudatagrundlag

Kort & geodata Forskelle mellem DYR90 og DMNM O udskriv
grundlag

oOwersigt owver forskellen i de enkelte komnmuner Leas meara
* Adressekoordinater

» Begreber og definitioner Forskel: En neagativ kgte-forskel betyder at Drnradet har sat EUREFSS
sig igenner arene DWR90 koten er siledes mindre De nye hortprojektioner
¥ Det danske kwadratnet end DMM koten | det meste af landet, dog undtaget
Mordjylland. Dwvs. at nulpunlktet er haevet i det
P Matriklen meste af landet. UTrrEUREFSS
* Refarsncenat i i Epzooo
“ed omregning fra det ene til det andet systermn
- 22";?;;9'59 af GPs :leé?jréc;es forskellen for kormrmunen fra oversigten CWRS0 Mut hgidesestem
= Systern 2000
- i Forskel DWRS0-DMNMH
Transformation “Garnmne! kote plus forskel med fortean = ny kote” S
b Topografi kN}t/ ﬁote mwnus forske! mned fortegn = garmansd Status armlseqning il COWRE S0
ot
= Find din kundekonsulent Yarians: Udtryk for afvigelse inden for kormmrmunen. En Cml=gning af Data
langstrakt kormmune Mord-Swd wil typisk have en
stor, varians, fordi Danmark er wippet Mord-Swd. Mut fikspunktnet
“Yariansen er opgivet i mm.
Haringer
Kommune navn Forskel Yarians
(DWR20 minus DMNMND [(mm) Brochurer
Aabenraa -0.123 m 2
Sabybro -0.016 m =] Relaterede er
Aakirkeby -0.087 m =
Salborg -0.0Z1 m & -
Aalestrup -0.043 m 3 Ridet for Danmarks
Aarup -0.035 m e Seografiske Referencenet
Saskow -0.091 m <
albertslund -0.070 m 1 Pilotprojekt orn Sester
Allersd i -0.061 m 1 =iellalal
Allinge-Sudhjem -0.083 m =
Lrden -0.040 m 3
Assens -0.072 m =}
F\ugustenborg -0.133 m 3
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Fyns amt
Negativ fortegn betyder

3.8 at omrddet "har sat sig”
9




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.....
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Local settlements
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STATUS HGJDENET 3-2-2005

i 105 afsluttede projekter

- 26 igangvaerende projekter
+ Vestsjaellands Amt

| 1Kommunalt udfert projekt

m Delprojekt
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Fitting of the geoid to DVR90
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Use the correct geoid model -
DVR90g2002.01
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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

DANISH MINISTRY
OF THE ENVIRONMENT

National Survey
and Cadastre



Geoide-model and heights in correct system

Keyboard To Screen Transformation o ]
Write Dlata
b ain Spsten Geographical coord, EUREF 89 [=/5584], Ellipsoid Heights ta File
Slawe Spstem : UTHM zone 32, EUREF 89 [=24/:584]. D%R90 Height=
b ain System L atitude Longitude Ellipzoid Height
Ige-:-E eur=f34 ;I Charge H 55101200003 == 10 43712.00003 g 136.082 m
K an é'ruq"f .
L\\{Z{ ,(/'I: Slawve System M arthing E azting CWH 30 Height
N elede £
Ef,“" Iutm32N eursef33 ;I Change H B115 220637 m B15923.207 m 7077 m
lose, Swap Main/Slave |
— Unitz for Geogr. Coo—;
— Region £ 2u [ddd mm s3.5883)
+ Danmark " nt [ddd rrn.rmmm;
" Feeroemne " dg [ddd.dddddddd
" Granland i rad
Geoid Mame™  Geoid Height
drd0g2002. 01 \ 39.005 m [surefad) Help Close Dialog

DANISH MINISTRY
OF THE ENVIRONMENT

National Survey
and Cadastre



Implementation of DVR90

_& Some municipalities decided to change to the
Dl new heigth system 1st of January 2005

. KMS made a plan:

nlsq.r}/d ééééé

?&» * 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
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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:
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Common aim (2)

n_l}/de iiiii

« 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.
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DVR90 is implemented in DK

Risk of misunderstandings PAS PA KOTEN!

7« Mark the data (Stamp data, through out the
=4 old papers and files)

QJ uuuuuuu
,.°.'.g: -
Z" « Allways use a height reference:

« KMS provided bench marks heights in DVR90
& URL-addresses

e DVR9I0 — et faelles ansvar!
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DVR90 is implemented in DK

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

g(/ old papers and files)
ﬁ”’  Allways use a height reference: 7,12 m/
DVR90

« KMS provided bench marks heights in DVR90
& URL-addresses
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Municipalities’ decisions to change to
DVR90

Kommunernes omlagning til DVRO90 pr. 1.1.2005.

Alle kommuner i amtet har truffet foelles beslutning
om omlcegning. *

- Kommuner arbejder for feelles beslutning.

|:| Endnu ingen besluting.

* Syd- og vestsicellandske kommuner omloegger 1-04-2005.
Kommuner i Roskilde amt omlcegger i 2005.
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B e

DVR90 in use in the
municipalities

STATUS DVR90 3-6-2005

. Data has been transformed

! Data is not transformed yet
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Thank you for your attention
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Modelling of local change
}Endring_fr_a_gl: DNN til _n_y DNN

Hgojdezendring i DNN GI44 fra 1950 - 2000

egnes
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Hajdetransformationerne

! Landsdakkende  Lokal
- | » Grid 5x5 km
. Gl. DNN — Ny DNN

h * DNN-DVR90 « Rekvireres fra KMS
© ¢« KMS-trans efter
hajdenetrenovering
Alternativ:
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