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EVRF2019

• New realization of EVRS by UELN adjustment of 
leveling networks in 30 countries

• New included in UELN: 
− Russia (2012)
− Belarus (2017)
− Ukraine (2018)
− North Macedonia (2019)

• Update of the data of 11 countries
• Small update in 4 further countries
• November 2019: heights were delivered to 

participating countries
• Heights in EVRF2019 available at 

https://evrs.bkg.bund.de/ (except BY, RU, UA, HR) 

https://evrs.bkg.bund.de/
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Correction of an error

• In August 2020, an error was detected
• Sign error in the transformation between 

different tidal systems in Poland
• error caused tilt effect on the adjusted 

EVRF2019 heights of Poland in the 
magnitude of 23mm in N-S direction

• On August 27, an updated solution was sent 
to the participating countries

• On September 07, the data on the EVRS 
website have been updated

Height changes after correction of EVRF2019

Vorführender
Präsentationsnotizen
.
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Calculation of transformation parameters

 Information system CRS-EU at http://www.crs-geo.eu/ provides transformation parameters between 
national vertical reference frames and realizations of EVRS:
 EVRF2000
 EVRF2007
 EVRF2019 (zero tide)
 EVRF2019 (mean tide)
 3-Parameter-transformations to EVRF2000 and EVRF2007
 Transformation grids to EVRF2019
 Grids are interpolated using inverse distance weighted technique (IDW)
 For the most countries only the nodal points are available as interpolation points  small grid resolution 

(0.15 X 0.15 degrees)
 Grids are available as ascii files, readable from GIS tools like QGIS or ArcGIS
 Additional graphics are provided 

http://www.crs-geo.eu/
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Agreement to the publication of the transformation parameters

Country ID agreement remarks Country ID agreement remarks

Austria AT yes Lithuania LT yes

Belarus BY
letter of acceptance announed, 
probably lost Netherlands NL yes corrected national heights

Belgium BE yes North Macedonia MK yes
Bosnia / Hercegovina BA yes Norway NO
Bulgaria BG yes Poland PL yes
Croatia HR Portugal PT yes

Czech Republic CZ (yes)
only 3 parameter transformation and 
link to national transformation service Romania RO yes

Denmark DK decision in 2021 Russia RU

Estonia EE yes Slovak Republic SK no
only grids from national transformation 
will be published in EPSG

Finland FI yes Slovenia SI yes
France FR yes Spain ES yes
Germany DE yes Sweden SE yes
Great Britain GB yes Switzerland CH yes
Hungary HU yes Ukraine UA under consideration

Italy IT Turkey TK yes
transformation calculated from border 
connections to Bulgaria

Latvia LV yes

31 countries, 23 countries agreed, 4 didn’t made a decision yet, 3 didn’t answer yet,  1 disagreed 


Ländertabelle

		Country		ID		CRS-Description		CRS-Description (new)		Transformation to EVRF2007		Transformation to EVRF2019		CRS_description (new)		Antwort		Zustimmung		Bemerkung

		Austria		AT		released				released		existing				x		x

		Belarus		BY								no data

		Belgium		BE		released				released		existing

		Bosnia / Hercegovina		BA		existing				existing		existing		existing

		Bulgaria		BG		released				released		existing		released		x				wird noch geprüft

		Switzerland		CH		released				released		existing				x		x

		Czech Republic		CZ		released				released		existing

		Germany		DE		released				released		existing		new

		Denmark		DK		released				existing		existing				x				Antwort im September

		Estonia		EE		released				released		existing		new

		Spain		ES		released				existing		existing				x		?

		Finland		FI		released		existing		existing		existing		existing

		France		FR		released				existing		existing

		Great Britain		GB		released				existing		existing		update

		Croatia		HR		released		released		released		existing

		Hungary		HU		released				existing		existing

		Italy		IT		released				released		existing

		Lithuania		LT		released				released		existing		new

		Latvia		LV		released				released		existing		existing		x				wird geprüft

		Netherlands		NL		released		existing		existing		existing		existing

		Norway		NO		released		existing		existing		existing		existing

		Poland		PL		existing		existing		existing		existing		existing

		Portugal		PT		released				existing		existing				x		?

		Romania		RO		released				released		existing

		Russia		RU		existing				EVRFxx will be available future		existing				x		?

		Sweden		SE		released		released		released		existing

		Slovenia		SI						existing		existing		new		x		x		Änderungen

		Slovak Republic		SK		released		released		released		existing				x		nein

		Turkey		TR		released				EVRFxx will be available future		existing

		Ukraine		UA		existing				EVRFxx will be available future		existing				x				wird noch geprüft

		North Macedonia		MK								existing				x		x		Änderungen





answers

		Country		ID		answer		agreement		remarks

		Austria		AT		4/29/20		x

		Belarus		BY		10/19/20		(x)		letter probably lost

		Belgium		BE		6/12/20		x

		Bosnia / Hercegovina		BA		10/16/20		x

		Bulgaria		BG		8/17/20		x

		Croatia		HR

		Czech Republic		CZ		12/3/20		x		only 3 parameters

		Denmark		DK		12/17/20				answer in 2021, consider to introduce EVRF2019

		Estonia		EE		6/9/20		x

		Finland		FI		11/9/20		x

		France		FR		11/2/20		x

		Germany		DE				x

		Great Britain		GB		11/6/20		x

		Hungary		HU		10/16/20		x

		Italy		IT		10/28/20				allgemeine nachfrage

		Latvia		LV		5/25/20		x		update of coordinates

		Lithuania		LT		8/28/20		x		looks fine Eimuntas

		Netherlands		NL		6/3/20		x		corrrected national heights

		North Macedonia		MK		5/28/20		x		minor modificatons

		Norway		NO

		Poland		PL		10/23/20		x

		Portugal		PT		6/1/20		x

		Romania		RO		11/6/20		x

		Russia		RU		4/28/20				Thank you very much for your materials and attention to our work!

		Slovak Republic		SK		4/28/20		no		grids from own transformation will be published in EPSG

		Slovenia		SI		10/16/20		x		minor modificatons

		Spain		ES		10/16/20		x

		Sweden		SE		10/19/20		x

		Switzerland		CH		4/24/20		x

		Turkey		TR		5/28/20		x		transormations calculated from border connections to Bulgaria

		Ukraine		UA		5/7/20				under consideration

								23 von 31 zugestimmt





Folie

		Country		ID		agreement		remarks		Country		ID		agreement		remarks

		Austria		AT		yes				Lithuania		LT		yes

		Belarus		BY				letter of acceptance announed, probably lost		Netherlands		NL		yes		corrected national heights

		Belgium		BE		yes				North Macedonia		MK		yes

		Bosnia / Hercegovina		BA		yes				Norway		NO

		Bulgaria		BG		yes				Poland		PL		yes

		Croatia		HR						Portugal		PT		yes

		Czech Republic		CZ		(yes)		only 3 parameter transformation and link to national transformation service		Romania		RO		yes

		Denmark		DK				decision in 2021		Russia		RU

		Estonia		EE		yes				Slovak Republic		SK		no		only grids from national transformation will be published in EPSG

		Finland		FI		yes				Slovenia		SI		yes

		France		FR		yes				Spain		ES		yes

		Germany		DE		yes				Sweden		SE		yes

		Great Britain		GB		yes				Switzerland		CH		yes

		Hungary		HU		yes				Ukraine		UA				under consideration

		Italy		IT						Turkey		TK		yes		transformation calculated from border connections to Bulgaria

		Latvia		LV		yes





Tabelle1
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Information system on Coordinate reference Systems in Europe (CRS-EU)

http://www.crs-geo.eu
 established in 2000 with the aim of 

promotion the use of ETRS89 
 initially only description of national 

horizontal CRS + description of 
transformation to ETRS89

 In 2005 extension to:
• vertical CRS
• online Transformation (single point for 

height, files for position)
 since then no changes at the general 

structure, only addition of records

Content for Germany

http://www.crs-geo.eu/
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Information system on Coordinate reference Systems in Europe (CRS-EU) (2)

Content for position:
 Provision of ETRS89 is no longer necessary 
 only a few new entries for horizontal CRS in the last years
 no distinction is made between ETRFs
 No description of national realizations of ETRS

Content for height
 importance of the part of vertical CRS is increased:
 in European countries are many different national vertical CRS in use
 transformations between national VRS and EVRF are necessary for use of EVRS
 since the year 2000, 3 realizations of EVRS + corresponding transformation parameters have 

been included
 Distinction between different realizations of national VRS
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New edition of standard ISO 19111:2019-12 
“Geographic information – Referencing by coordinates”

CRS-EU is designed according to ISO 1911-2007-10.

Important modifications in ISO 19111-2019-12:
 Datum ensembles: grouping of different datums with small differences, which are not 

important for lower accuracy, such as 
 WGS84(G1674), WGS84(G1762)
 Different realizations of ETRS
 Kronstadt – Baltic 1957, Kronstadt- Baltic 1982
 in geo-information: datum = reference frame 

 Description of Vertical reference frames 
 Leveling-based
 Now also possible: Geoid-based

 Possibility to describe geoid/quasigeoid (as transformation)
 Dynamic geodetic reference frames
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Revision of the Information system CRS-EU

 Adaption to the new edition of ISO 19111:2019-12
 Focus on vertical reference frames and geoid:

 Description of vertical reference frames (VRF)
 Transformations from national VRF to EVRFs (description and online transformation)
 description of national height reference surfaces (geoid/quasigeoid)
 Description of realizations of ETRS89 – compatible with the respective VRF and geoid

 What about older national reference frames for position?
 They are usually described in EPSG
 NMAs should decide, which particular old national CRS should be kept in CRS-EU

 ISO-Standard describes the minimum content for the description of coordinate reference 
systems for the purpose of GI, but we are allowed to publish additional information for 
geodesy, e.g.:
 Kind of heights (normal, orthometric…), tidal systems, EPSG code…
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Relaunch of EUVN_DA project

original EUropean Vertical reference Network project:
 GNSS campaign with 200 sites in 1996 
 heights in EVRF2000
 compared with EGG97
Densification Action:
 start of EUVN_DA with resolution No. 4 in Dubrovnik 2001
 Dense European GNSS/leveling network
 Analyzing gravimetric and GNSS/leveling geoid differences
 realization of a European height reference surface (HRS), 

consistent with ETRS89 and EVRF2000/2007
 first data delivered in 2003
 ca. 1400 GNSS/leveling points in 25 countries
 Tilt and/or large offsets in some countries:  GB, IT, PT, ES, FR
 final report 2010Height anomaly differences of EUVN_DA and EGG08.

Figure from the final report.
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Available Data in EUVN_DA

• 5 countries without any data in 
EUVN_DA

• Average age of the GNSS data: 
20 years – more recently data 
available?

• 11 countries with new leveling 
data

• 4 countries with EVRF data 
calculated by transformation 
only

Country
connection to 

UELN
new national 

level. Data 
date of GNSS 
campaign Country

connection 
to UELN

new national 
level. Data 

date of GNSS 
campaign

AT D 1994, 2000 HU D 2003
BA no data available IT T x 1992-96/2007
BE D x 2005 MK x
BG D x 2004 LV T x 1993
BY x LT D 1997/2000
CH D x 1998 NL D 1998/2002
CZ D x 2007 NO D (x) 1994-1996
DE D x 2008 PL D 1999
DK D 2001 PT T 2006
ES T x 1994/2001 RO D 2007
EE D x 1997 RU x
FR D (x) 1994 SE D 1999.5
FI D 2005 SK D 1993-2003
GB T 1999 SI D x 1997/2006
HR D various UA x

new country with EVRF heights
leveling data transformed to EVRF2007
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Changes in EUVN_DA results after change from EVRF2007 EVRF2019

number of 
sites

EVRF2007/EGG08 number of 
sites

EVRF2019/EGG2015

average diff. RMS[cm] MAX-MIN average diff. RMS[cm] MAX-MIN
Austria 17 5 5 16 13 3 4 14

Belgium 9 -5 3 8 9 -5 2 7

Bulgaria 26 8 8 27 19 6 3 10

Croatia 20 7 7 12 20 8 4 14

Czech Rep. 22 2 4 12 19 0 4 13

Denmark 41 -6 2 9 40 -6 2 8

Estonia 26 -5 4 14 12 -4 2 7

Finland 50 -2 2 8 47 -4 2 9

France 168 -1 7 32 164 3 5 31

Germany 85 -2 3 13 358 0 2 12

Great Britain 189 -43 12 48 181 -22 7 36

Hungary 20 6 3 9 22 6 3 12

Italy 195 11 12 47

Latvia 19 -1 7 28 20 -3 5 11

Lithuania 9 2 3 9 8 -1 3 9

Netherlands 17 -6 2 7 15 -5 2 6

Norway 63 -3 5 21 62 -3 4 21

Poland 52 7 3 12 60 3 2 8

Portugal 81 -7 7 27 76 -2 6 24

Romania 43 6 8 30 38 7 8 29

Slovakia 28 4 3 9 23 4 3 12

Slovenia 13 3 3 11 6 4 4 10

Spain 30 4 7 33 31 -1 8 32

Spain 142 7 8 36 140 1 8 41

Switzerland 20 3 5 19 20 1 4 18

Sweden 136 -3 3 15 128 -3 2 11
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Vorführender
Präsentationsnotizen
As you can remember, there was a tilt in the differences between Leveling/GNSS height and gravimetric geoid of Great Britain.1. This tilt is already present in the national leveling data.2. With the EVRF2007 heights the tilt is growing. 3. With the EVRF2019 heights the tilt is nearly the same as with the national heights. We cannot prevent this tilt as long as we have only 1 connection to the continental network.Moreover we have still an offset. The offset is smaller than before, the average decreased from -43cm to -22cm. Nevertheless there seams to remain an error of the height difference to France. As you may remember, there was a difference between the tunnel measurements of France and GB of 37cm.
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Vorführender
Präsentationsnotizen
There is also a tilt in the French data. That’s why the additional NIREF network has been established.But the EUVN data refer to the points of the old IGN69 network.1. Here you see the geoid differences based on the national IGN69 heights.2. These points show the differences using heights in EVRF2007. 3. To compare the tilt with the national heights, I added 48 cm to the IGN69 heights. You see, that the tilt is very similar, only a little bit larger as with EVRF2007.4. Finally I show you the tilt using the heights in EVRF2019. I think it could be helpful to refer as much as possible French GNSS/levelling points to the NIREF network.
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Next activities

Query for new GNSS/leveling data will be sent out
BKG:
 Current content of EUVN_DA (status 2010) 
 EVRF2007 EVRF2019
Countries: 
 No data supplied to EUVN_DA so far? (BA, BY, MK, RU, UA )  Invitation to participate 

in the project
 New GNSS/leveling sites available ?
 Update of GNSS data possible?
 If new national leveling data exist: please provide updated connections to UELN points 
 If EVRF leveling heights were calculated by transformation: Please provide connections 

to UELN points
 France: please provide connections to NIREF



Thank you for your kind attention!

Federal Agency for Cartography and Geodesy
Branch office Leipzig
Unit integrated spatial reference (G3)
Karl-Rothe-Strasse 10-14
04105 Leipzig

martina.sacher@bkg.bund.de
www.bkg.bund.de
Phone +49 341 5634 423
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