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Il. News since EUREF Symposium 2004

E@N Status of ECGN Project EUREF Symposium 2005 , Vienna, June 1 -3



EIBN

e 21 countries
e 74 stations with

GPS (EPN)
absolut gravity
levelling to
EVRS

6 super
coducting grav.
15 tide gauges

8 ECGN core
42 ECGN

7 candidate
15 proposed
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Station distribution:

Additional stations in

France (Montpellier, Grasse, La Rochell, Marseilles ),
Hungary (Penc),

Luxembourg (Walferdange),

Poland,

Slovakia

are useful.
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Standards and Guidelines

GPS, gravity measurements, levelling, tide gauge

e GPS
— All ECGN stations shall be included to the European Permanent
GPS network (EPN) see:

e Gravity measurements

— ECGN Standards for absolute gravity measurements (se e ECGN
Website — PDF File)
— Standard for SG observations - Global Geodynamic Proje  ct GGP

sSee.
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 Levelling

— All ECGN stations shall be connected to the United European
Levelling Network - UELN (see http://evrs.leipzig.if  ag.de)

e Tide Gauges

— For Tide Gauge measurement the data of Permanent Sea  Level
Observing System (PSMSL)
( ) and the
project European Sea Level Service (ESEAS) shall be  used

e Local Ties

— Each type of observation has its own marker and one
marker has to be declared as main marker

— ECGN Standard for Local Ties Determination (see ECGN
Website — PDF File)

« Meta Data Base
— ECGN Meta Data Form (see ECGN Website — PDF/TXT
File)
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Status of Meta Data Forms (1)

Country ECGN points

Austria Graz Haflekar
Trafelberg Pfander

Bulgaria Sofia Rojen
Varna

Czech Republiq Geodetic Observatory
Pency GOPE

Denmark Smidstrup Qagqgortoq /
Suldrup Greenland

Estonia Suurupi

Finland Degerby Sodankyla
Joensuu Vaasa
Metsdhovi

France Strasbourg J9 Brest
Welschbruch (Voges
Mountains)

Germany Helgoland Wettzell
Moxa Bad Homburg
Sassnitz

Great Britain Herstmonceux Newlyn

ltaly Bologona Medicina

Latvia Riga Irbene (candidate)

Lithuania Vilnius

Moldavia Balti (candidate) Chishinau
Comrat (candidate) (candidate)

Netherlands Tscherlling Westerbork
ljmuiden

Meta data form /
Status report available

EBN

Status of ECGN Project
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Status of Meta Data Forms (2)

Country ECGN points Meta data form /
Status report available
Norway Bodg Trondheim
Ny-Alesund Trysil
Stavanger Vardg
Tromsg
Poland Borowa Gora
Portugal Gaia Cascais
Lagos
Spain A Corufia (Madrid)
Albacete Malaga
Alicante Palma de Mallorca
Almeria (San Fernando)
Caceres Santander
Ceuta Sonseca
(Ebre) Valencia
Huelva Vigo
La Palma Yebes
La Rioja () points not quite
clear
Sweden Boras Onsala
Kiruna Skellefteaa
Martsbo (Furudgrund)
Visby
Switzerland Zimmerwald

EBN

Status of ECGN Project
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lll. Absolute Gravity

An international (absolute) gravity service
IS still more or less missing.

ECGN working group see the need for:
- Coordination of absolute gravimeter measurements

- Realization of a absolute gravimeter data base.

E@N Status of ECGN Project



Absolute gravity measurements

The absolute gravimeter measurements

- should organized and financed on a national level by the owners
of the instruments in cooperation with station owne IS.

- In countries with no absolute gravimeter instrumen tation should
organized in bilateral cooperation.

Absolute gravimeter instruments for ECGN measuremen ts
- has to be compared to each other

- has to take part at the calibration campaigns at|  east ones in two
years.
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Owners of FG5 Gravimeter in Europe

In ECGN involved:

- Proudman Oceanographic Laboratory, Bidstone / Liverp ool, UK

- Ecole et observatoire des sciences de la terre (EOST)  Strassbourg, France

- Instituto Geografico Nacional, Madrid, Spain

- Vyzkumny Ustav Geodeticky, Topograficky a Kartograf icky, Prague, Czech Republic
- EOST, Luxembourg

- FGI, Finland

- BKG, Germany

Not yet in ECGN involved:

- ASI, Matera, Italien

- Universitat Hannover, Germany
- AUN, Norway

Standard authorities, not involved in field measure ments:

- Swiss Federal Office of Metrology and Accreditatio  n (METAS), Switzerland
- Observatoire Royal de Belgique

- National Physical Laboratory, Teddington, Middlese  x, UK

- Bureau International des Poids et Mesures (BIPM), Sé  vres, France

Owners of other absolute gravimeter:
- Bundesamt fur Eich- und Vermessungswesen, Wien, Aus  tria
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Absolute Gravimeter Data Base

The currently under development data bank format fr  om the Bureau
Gravimetric International (BGI) do not fulfil the re  quirements of the
ECGN project.

ECGN WG has proposed standards for an absolute grav ity data
base in a decentralized ECGN data bank.

Each station owner and each instrument owner should provide
the necessary information in a common format on its own web
page.

Meta data will be available at the ECGN home page.
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Absolute Gravimeter Data Base

In three levels:

(assumptions that all participating groups use
measurements with the FG5 gravimeter and apply the
producer-provided g-software)

1st level: Raw data measurement files . Every absolute
gravity team store the own data according to an own
database system.

2nd level: So-called project files and set-files of FG5 .

3 |level: Gravity result of the complete station occupa tion
at a certain epoch for a specified reference height with an
error estimate.
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Absolute Gravimeter Meta Data Base

ECGN-Project

(Draft)

servations

Example for a Meta-Database for Absolute Gravity Ob

Number Drops Total

Reference to

Station Date Instrum. of sets per set drops Gravity Value Comment database
2003
Bad Homburg . Jan. 101 2 150 300 BadHom.2003a
Bologna 29. Jan. 101 25 150 3750 Bologna.2003a
Medicina 1. Feb. 101 25 150 3750 Medicina.2003a
Bad Homburg 9. Feb. 101 48 150 7200 BadHom.2003b
Bad Homburg 10. Feb. 101 12 150 1800 Comp. FG5-220 BadHom.2003c
101 Comp. FG5-202
Walferdange 11. Mrz. 13 150 1950 and FG5-216 Walferdange.2003a
Wettzell 3. Apr. 101 25 150 3750 Wettzell.2003a
Bad Homburg 24. Apr. 101 25 150 3750 BadHom.2003c
Helgoland 27. Apr. 101 49 150 7350 Helgoland.2003a
Moxa 15. Mai. 101 48 100 4800 Moxa.2003a
Sassnitz 17. Mai. 101 46 150 6900 Sassnitz.2003a
Bad Homburg 3. Jun. 101 26 150 3900 BadHom.2003d
Bad Homburg 9. Jun. 101 28 150 4200 BadHom.2003e
Stavanger (N) 17. Jun. 101 25 150 3750 Stavanger.2003
Honefoss (N) 22. Jun. 101 25 150 3750 Honefoss.2003
Trysil (N) 24. Jun. 101 25 150 3750 Trysil.2003
Vagstranda (N) 26. Jun. 101 25 150 3750 Vagstranda.2003
Trondheim (N) 28. Jun. 101 25 150 3750 Trondheim.2003
Tromsoe (N) 3. Jul. 101 25 150 3750 Tromsoe.2003
Kiruna (S) 6. Jul. 101 25 150 3750 Kiruna.2003
Furoeregrund (S) 9. Jul. 101 25 150 3750 Furoeregrund.2003
Martsbo (S) 12. Jul. 101 25 150 3750 Martsbo.2003
Onsala (S) 15. Jul. 101 32 150 4800 Onsala.2003
Bad Homburg 19. Jul. 101 25 150 3750 BadHom.2003f
Wettzell 14. Aug. 101 25 150 3750 Wettzell.2003b
Medicina 17. Aug. 101 35 150 5250 Medicina.2003b
Bologna 19. Aug. 101 25 150 3750 Bologna.2003b
Bad Homburg 27. Sep. 101 49 150 7350 BadHom.2003g
Walferdange B1 4. Nov. 101 15 100 1500 Walferdange.2003
Walferdange C1 5. Nov. 101 23 100 2300 Walferdange C1
Bad Homburg 10. Nov. 101 10 100 1000 Comp. FG5-220 BadHom.2003h
E@:M 200
MY Szell  oias of Econ Project- Jan. 301 25 150 3750 EUREF Symposium YiR061:20043 5
Medicina 11. Jan. 301 25 150 3750 Medicina.2004a



Recommendations for Gravity:

1. All ECGN FG5 owners are called to provide the met a
data information of their measurements to ECGN, to
store the 1 st level and 2 " |evel data, and to provide
the link.

2. The meta data information of the measurements
shall hosted at ECGN home page.
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V. EVRS Datum Definition, and
Realization of Datum and Frame

by using of ECGN components
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Differences to the heights of the last UELN adjustm  ent
version with 23 datum points all over Europe
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Conventions for EVRS Datum Definition

The European Vertical Reference System (EVRS) isa  gravity-
related height reference system. It is defined byt  he following
conventions:

a) The vertical datum is the zero level of which the Earth
gravity field potential W, is equal to the normal
potential of the mean Earth ellipsoid  Uy:

W, = U,.

b)  The height components are the differences  DW;
between the potential W, of the Earth gravity field
through the considered points P and the potential of
the EVRS zero level W,. The potential difference - DW;
IS also designated as geopotential number ¢!

Normal heights are equivalent to geopotential
numbers.

c) The EVRS is a zero tidal system 1, in agreement with the
|IAG Resolutions No 16 adopted in Hamburg in 1983

1) In a) and b) the potential of the Earth includes  the potential of the permanent tidal deformation

From 2000
WHS

datum

geocentric, including
oceans and atmosphere

W, independend from
the tidal system

coordinate system

Sl units
m2 - s2

W, - U, + T, (BVP)
W, =W, —c, (levelling)

C

H, =—=-
g

n

frame

Nut excludes the permanent tidal potential itself
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EVRS Realization (EVRF 2000)

EVRF 2000 Datum

a) The vertical datum of the EVRS is realized by the z  ero level through the
Normaal Amsterdams Peil (NAP). Following this, the g  eopotential
number in the NAP is zero:

Cnap = 0.
b) For related parameters and constants the Geodetic Reference System

1980 (GRS80) is used. Following this, the Earth gra  vity field potential
through NAP W, ,p Is seed the normal potential of the GRS80

REAL _
WNAP _UOGRSSO

c) The EVRS2000 datum is fixed by the geopotential nu  mber 7.0259 m 2 s-2
and the equivalent normal height 0.71599 m of the r  eference point of
the UELN No. 000A2530/13600.
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EVRF 2000 Frame

The adjustment of geopotential numbers was performed as an unconstrained
adjustment linked to the reference point of UELN 73 (in NAP). In January 1999,
the adjustment version UELN 95/13 was handed over t o0 the participating

countries as the UELN 95/98 solution.

United European Levelling UELN 95/98 — Isolines of
Network 1995 (UELN-95/98) Precision [kgal xmm]
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EVRS 2006 datum realization

With several selected stable height fundamental
points (in minimum 2 per participating countries)

Two ways:
W, =W, —c, (levelling) from a former UELN adjustment
H, =2
g9
W,=U, +T, (BVP) from a new GGM (IAG2005, or a

combined CHAMP/GRACE model
(CGO1C) or the new EGM

:Tp :WP' UP
9 94

V4

and GPS heights h,
H =h, -2

E@N Status of ECGN Project
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Height Datum

IS the relation of the reference surface to the
Earth body.

Definition:

 The level of the equipotential surface of a
World Height System (WHS) is the
mean sea surface — MSL

* The ellipsoid shall have the same scale —

mean Earth ellipsoid (geocentric) - ME
« Convention: U ME =y Mt

o) o)

Mean Earth Ellipsoid (ME):  U_" ,GMME, V& pME
(W, is independend from tidal system, Bursa 1999)

E@N Status of ECGN Project EUREF Symposium 2005 , Vienna, June 1 -3




Relations between ITRS and EVRS/WHS - 1 -
(conventions, parameters, realization)

ITRS WHS/EVRS
IUGG Resolution No. 2, Vienna 1991 IAG Subcommission for Europe,
Resolution No. 5, Tromsd 2000
origin
. Geocentric, the center of mass being defined or the wh ole Earth, -
Explicit Implicit

including oceans and atmosphere.
(At present no convention related to the motion of t he geocentre)

orientation
Initial BIH orientation. Non-rotating system. NoO necessary convention
No global residual rotation with respect to
horizontal motions at the Earth’s surface.
units-scale
Sl unit meter Sl units meter and seconds
The ITRS scale consistent with the W =U,
Geocentric Coordinate Time (TCG) The scale of the Earth body W is

approximated by the normal potential of the
mean Earth ellipsoid U _ which includes the
masses of the oceans and the atmosphere.
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Relations between ITRS and EVRS/WHS -2 -

ITRS WHS/EVRS

coordinates
potential of the Earth gravity field

W, = W(X)
=U,+T, (GPM)
=W, - C, (Levelling)

guasi — Cartesian system
X

system parameters

mean Earth ellipsoid
(U, GM, J,, w)

realization

EVRF 2000 (UELN 95/98, ETRS89)
ITRF 2000 W,=Wyapt+C, (Levelling)
zero tidal system (?)

tide-free
GRS 80
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EVRS 2006 frame (realization by levelling)

- Readjustment of UELN as free network
- Use of all new measurements (i.e. Scandinavia)

- Reduce the data to a common epoch (the
counties are asked to provide repeated levellings)

- Reduce the data to zero tidal system (UELN data
and analysis centre)

- Close the Baltic ring (ask Russia for data)
- Connect the ECGN stations (by station owners)

- For countries which are not member of UELN the
fitted European geoid can used via ECGN
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Recommendations for EVRS 2006 In
short:

1. The EVRS datum definition (conventions 2000)
IS fixed.

2. EVRS needs a new realization for the Datum.

3. A new EVRS realization of the frame is useful
and needed.
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ECGN Web Site

« ECGN Home Page
Address:

« ECGN Website Guidelines and Forms W|th
links to guidelines and forms for the

different observatlon techniques

Startpage - Guidelines

e or Links from BKG WebS|te

Rubriks Geodesy or Information Services
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Gravimeter Station Bad Homburg

r

In m Cellar of the Castle

Bad Homburg




