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@ Proposal: official national ETRF
coordinates on EPN web site

e Starting point:

- EPN web portal gives detailed information on coordinates.
coordinates are mainly “scientific” oriented:

o weekly
o ITRF /ITRF-densification ETRF coordinates
o EPN cummulative coordinate sets

 Goal: Collection of all EPN sites which are used in the countries
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national ETRF coordinates

* Project started at TWG Meeting Munich / LAC Meeting Frankfurt
End of 2008; 15 countries asked to deliver coordinates
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@ Status of the EPN

38 countries.
218 sites :

*

Status: 12.2.2009

Monitoring of official national ETRF coordinates on EPN web 3
Swiss Federal Office of Topography swisstopo



Not yet asked / EPN sites

Ok: xx delivered / EPN sites

Problems to deliver:
xx delivered / EPN sites

No EPN sites used: xx delivered
| EPN sites

No answer: xx delivered / EPN
sites

S T

=

0/ 15 countries
ent coordinates

n

Partly more site
coordinates delivered
(additional national +
outside of the country)

Status: 12.2.2009

Number of EPN sites with
official national ETRF
coordinates
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Comparison with EPNO5 densification
Method

ITRFO5 Desnification solution of the EPN (Nov. 2008)

EPN_ITRF_C1355.SNX EPN_ETRF.CRD “EPNO5”
V 3
ITRF2005 ETRF2000
ETRF2000(R05)
Transformation,

> Comparison

AUT_20090211.ETRF ETRFOO
BEL_20090127 .ETRF ETRF2000
CHE_20081021.ETRF ETRF93
DEU_20081104_.ETRF ETRS89
ESP_20090201.ETRF ETRFO05
FIN_20090119.ETRF ETRF96
HUN_20090120.ETRF ETRFOO
ITA_20090101.ETRF ETRF2000
POL_20090129.ETRF ETRFO5(R05)
SWE_20081024 .ETRF ETRF97
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Differences [mm]

@ Comparison with EPNO5 densification
Differences
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e 57 sites, 6 outliers

e« Mean bias in mm (E,N,U): -4,5, -2 mm
¢ Mean std in mm (E,N,U): 10, 10, 14 mm
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Comparison with EPNO5 densification
Differences: horizontally

340 0 20 40
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@ Comparison with EPNO5 densification
Differences: vertically

340° o 5

Monitoring of official national ETRF coordinates on EPN web
Swiss Federal Office of Topography swisstopo



Comparison with EPNO5 densification
Problems / Outliers

« >5cm horizontally + vertically

- Austria: LINZ (provided national ETRF coordinates agree
with the EPNO5 densification for site epoch 2001 — 2002)

- Spain (upto 25 cm up): MALA, RIOJ (EPNO5 bad);
VIGO, COBA (?)

- Italy: MILO EPNO5 bad + tectonical movement South
Italy

* Normal effects due to different ETRFYY definitions and due
to location on “non-stable plate” (Scandinavia, Italy)
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To do / questions

e [Feedback to the countries which sent data
e Ask the other countries for a contribution
- E-mail directly ;; with the invitation to the EUREF
Symposium?
- Contact persons (technically — administrative)?

- Is the topic something, we should ask to document also
In the national reports?

« Time schedule: presentation of these results (as motivation
for other countries to deliver results) |} as much as possible
results already at the EUREF Symposium
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@ Example EPN coordinates ITRF/ETRF

ZIMM

To obtain the site positions at an epoch t different from t,. apply the site velocities: X(t) = X(t;) + (bt )¥vi: Y(t) = Yt ) + (t-t)*Vr Z(t) = Z(t) + (t-t,) ¥V,
Periods indicated in red are of reduced quality (e.g. caused by short cbservation history) and should be used with care.

1. EPN POSITIONS/VELOCITIES

1. A) Positions/velocities published by EUREF (release Dec. 2008)

ETRF2000(R05)
Trafo parameters

epoch tg
b - 310/98 | 2000.0
310/98 - 365/05 | 2000.0

1. B) Positions/velocities

Last ETRSB9/ITRS realization (release July 2006):

ETRF2000(R05)
Trafo parameters

epoch tg

A-510/98 | 2000.0
310/98]- 365/05 | 2000.0
ITRF2005 epach ty

0/98 2000.0
310/98 - 365/05

sta

2000.0

epoch t,
#@\- 310/98 | 2000.0
31099 - 365/05 2000.0

XEF‘I‘qI

4331297.342 £+ 0.000
4331297.331 £ 0.000

XEPN

4331297.141 £ 0.000
4331297.130 £+ 0.000

ublished by the IERS

XIERS

4331297.341 £+ 0.001
4331297.332 £ 0.001

XIERS

4331297.140 £+ 0.001
4331297.131 + 0.001

Position (m)

YEPN

567555.634 + 0.000
567555.637 + 0.000

*ETRF200 is the conventional reference frame used to realise the ETRS839

Position {m])

YEF“N

567555.787 + 0.000
567555.789 + 0.000

Position (m)

YIERS

567555.635 + 0.000
567555.636 + 0.000

Position {m])

YIERS

567555.787 + 0.000
567555.789 + 0.000

ZEF‘I‘\ll

4633133.720 + 0.000
4633133.708 £ 0.000

2EF‘N

4633133.883 £ 0.000
4633133.871 £+ 0.000

2IERS

4633133.719 £ 0.001
4633133.709 £ 0.001

ZIEF‘.S

4633133.882 £+ 0.001
4633133.872 £+ 0.001

VXEPN

0.0012 + 0.0001
0.0012 £ 0.0001

VXEPN

-0.0126 + 0.0001
-0.0126 + 0.0001

VXIERE

0.0000 + 0.0001
0.0000 + 0.0001

VXIERE

-0.0126 + 0.0001
-0.0126 + 0.0001

velocity (m/y)

WEPN

0.0004 + 0.0000
0.0004 £ 0.0000

Velocity (m/y)

WEPN

0.0180  0.0000
0.0180 + 0.0000

velocity (m/y)

WIERS

-0.0003 + 0.0001
-0.0003 £+ 0.0001

Velocity (m/y)

WIERS

0.0181 + 0.0001
0.0181 + 0.0001

vz ERN

0.0020 + 0.0001
0.0020 £ 0.0001

iz EPN

0.0127 + 0.0001
0.0127 + 0.0001

VZIERS

0.0004 £+ 0.0001
0.0004 £ 0.0001

VZIERS

0.0127 + 0.0001
0.0127 + 0.0001
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-> |ITRF2005 EPNO5 densification ZIMM: +2.3 mm /year
WTZR: +0.8 mm /year

@ TI m eserl es AG N ES ZIMM-WTZR: +1.5 mm Jyear * 2.5 mm/year

10 years weekly solutions, velocities estimated,;
Datum definition: ZIMM (ITRF2005 vertical velocity)

Coordinate repeatability of ZIMM
Coordinate repeatability of ZIMM-WTZR

std+1.15 mm North +—e—

North [mm]
l t

rate 0.8 mm/yr rate -0.1 mm/yr

East [mm]

40 : . : , : rate -0.0 mm/yr
30 | std+3.67 mm Up —e— |
'g‘ : 3 I
E il Up —e—1 ]
o K
) 1 et smg el
:ig B ; ; i ; rate 2.5 mma'yrl T -
2000 2002 2004 2006 2008 S
15/01/09 16:01 YERR i
' _\4*5 | | | . ; rate 2.3 mm:’yrI 7]
2000 2002 2004 2006 2008
YEAR ; .
14/01/09 15:30 -> ITRF2005 velocity ZIMM: +2.3 mm /year
Monitoring of official national ETRF coordinates on EPN web -> ITRF2005 velocity WTZR: +1.5 mm /year 13
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@ \Velocities AGNES: vertical relative to
ITRF2005 ZIMM

10 157 20°

o

-> reasonable ITRF2005
velocities ZIMM: +2.3 mm
/year

50

-> comparison with results
from levelling basing on
100 years of observations
will be done

s PN

Relative velocity-"constraints”. 0.001 mm/year
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Proposal: official national ETRF
coordinates on EPN web site

« EUREF main goal: maintenance of the reference frame
realized by

- campaigns (“historically”, EUREF TWG classification +
EUREF campaign database)

- permanent networks
« coordinates of permanent stations:

- EPN web portal gives detailed information on
coordinates. coordinates are mainly “scientific” oriented:

= weekly
= [TRF / ETRF coordinates
= EPN cummulative coordinate sets

- EPN stations are also used to realize the national
reference systems, which are mostly aligned to ETRS
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@ Proposal: official national ETRF

coordinates on EPN web site (2)
EPN National level (e.g. CH)

from last weekly EPN solution, EPN cumulative and IERS in ITRS or ETRS89 el )

[ Seterimrinehe Fisgenaians
Canfedération sulsse

Confedpantne Sz
e Canfederaziin sz
T ekly Y Iy %EEHV

2008.66
e (Wk No 1495)

4331297.0169 + 0.0008 567555.94%4 + 0.0003 46331%3.9816 + 0.0009 I ! Lo ol

prea) | Isee s | Ib=asaas

Homazape s Tepes » Surveyeg ghes s st |
Position (m) Velocity fm/y) P Agvanced saareh
epoch t, T
Xean Yeen Zepn Vefn VZeen

Zimmerwald
(Fr{;ﬁ?ﬁf;m 2000.0 | 4331297.1430 £ 0.0000 | 567555.7870 + 0.0000 | 4633133.8850 & 0.0000 |-0.0131  0.0001 | 0.0179 +|.0000 | 0.0123  0.0001
AGNES station ZIMM
(fr{:TrEFzzfuufﬁgs) 2000.0 | 4331297.1310 + 0.0000 | 567555.7900 + 0.0000 | 4533133.8720 + 0.0000 |-0.0131 + 0.0001 | 0.0179 +[p.0000 | 0.0123 + 0.0001 i GHES recetrer: TRILDLE NITRES
. GPS anenna: TRUZEESE.00
- Antenina hakght: 0 000 m

Phase center L1: 0.110m

mgrf?n“;sns) 2000.0 | 4331297.1300 + 0.0010 | 567555.7920 + 0.0000 | 4633133.8720 + 0.0010 |-0.0131 # 0.0001 | 0.0179 +[0.0000 | 0.0123 # 0.0001

(';_rr;{r:ﬂfé;,ug?) 2000.0 | 4331297.3420 £ 0.0000 | 567555.6350 + 0.0000 | 4633133.7270 + 0.0000 |0.0007 # 0.0001 |0.0002 =[.0000 | 0.0016 + 0.0001

Phase center L2 0.128m

(Err;;“;'gf“;g) 2000.0 | 4331297.3300 + 0.0000 | S567555.6380 + 0.0000 | 4633133.7130 + 0.0000 | 0.0007 + 0.0001 | 0.0002 +[.0000 | 0.0016 # 0.0001

F20
PCV antenna meodel :
ETRFOOCROS) | 5000.0 | 4331297.3290 £ 0.0010 | 567555.6400 £ 0.0000 | 46331337130 £ 0.0010 | 0.0007  0.0001 | 0.0003 p.0000 | 0.0016 + 0.0001 Suaciets production £0)
(from 309/06) Map production
A 4 Geology )
Spabial Gata infrastructure . . GNSS antenna  Fhase center L1
Position (m) velocity (m/y) Comintormation Reference coordinates: [/ Phase conter 2
epoch ty . R -
% Y, z VX, VY, vz, -
1ERS 1ERS LERS 1ERS BEES EE ¥ = 4331297339 |5 = 46* 52 37 5S40565" Reference poin
ITRF2005 2000.0 | 4331297.1400 + 0.0010 | 567555.7870 % 0.0000 | 4633133.8820 + 0.0010 |-0.0126 + 0.0001 | 0.0181 % 0.0001 | 0.0127 + 0.0001 v = sersss638 A= 7 2r sa0e3s1r of antarea

2 = 4533133717 I = 955 338

ITRF2005
+ + + E + + +
(from 310/98) 2000.0 4331297.1310 + 0.0010 567555.7890 + 0.0000 4633133.8720 +£ 0.0010 |-0.0126 + 0.0001 | 0.0181 + 0.0001 | 0.0127 + 0.0001 tatns Baight

LV9S [CH-1903+F
E = 2502030.740
N = 11917

ITRF2000 1997.0 | 4331257.1820 + 0.0020 | 567555.7300 + 0.0010 | 4633133.8450 + 0.0020 |-0.0138 + 0.0004 | 0.0185 + 0.0002 | 0.0100 *+ 0.0005

ITRF2000

Ruference point
(from 312/98) 1997.0 4331297.1770 + 0.0020 567555.7320 + 0.0010 4633133.8400 + 0.0030 |-0.0138 + 0.0004 | 0.0185 + 0.0002 | 0.0100 + 0.0005

international

Arionad valkd Since:
ITRFS7 1997.0 | 4331297.1970 + 0.0020 | 567555.7370 % 0.0010 | 4633133.8360 + 0.0020 |-0.0115 + 0.0005 | 0.0177 £ 0.0004 | 0.0107 * 0.0005 21.02.2008
ITRFS6 1957.0 4331297.2010 + 0.0030 567555.7400 + 0.0020 4633133.8430 + 0.0030 |-0.0111 + 0.0003 | 0.0173 + 0.0004 | 0.0126 + 0.0003 ;’:nn'nm;;;g":da""
Position (m) Velocity (m/y)
epoch t,
Xigrs hES Zigrs Viers Wiers YZiers
ETRF2005 2000.0 4331297.3480 + 0.0010 567555.6410 + 0.0000 4633133.7270 + 0.0010 | 0.0012 + 0.0001 | 0.0005 + 0.0001 | 0.0020 + 0.0001

m?;gzlﬂoﬂgm 2000.0 | 4331297.3390 + 0.0010 | 567555.5430 + 0.0000 | 4633133.7170 £ 0.0010 | 0.0012 + 0.0001 | 0.0005 + 0.0001 | 0.0020 # 0.0001

ETRF2000 1989.0 | 4331297.3470 + 0.0040 | 567555.6330 # 0.0020 | 4633133.7170 + 0.0040 |-0.0007 # 0.0004 | 0.0001 # 0.0002 |-0.0001 * 0.0005
(frErprTFj'zlu;ng) 1983.0 4331297.3420 + 0.0040 567555.6350 + 0.0020 4633133.7120 + 0.0050 |-0.0007 + 0.0004 | 0.0001 + 0.0002 -0.0001 =+ 0.0005
ETRF97 1989.0 | 4331297.3310 + 0.0040 | 567555.6360 # 0.0030 | 4633133.7010 + 0.0040 | 0.0015 # 0.0005 |-0.0004 + 0.0004 | 0.0008 * 0.0005
ETRF96 1989.0 | 4331297.3310 + 0.0030 | 567555.6430 + 0.0030 | 4633133.5930 + 0.0030 | 0.0020 + 0.0003 |-0.0009 + 0.0004 | 0.0026 + 0.0003

If station used in national networks basing on ETRS
| ETRF93 *Epoch 1993.0  [4331297.339  567555.638 633133.717 |«

n atwonal

Personal communication (e-mail) from

Monitoring of official national ETRF coordinates on EPN web NMA / using standardized file format 17
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@ Proposal: official national ETRF
coordinates on EPN web site (3)

Displaying of “official national ETRF coordinates” for stations
used within EPN and national permanent networks on the
EPN web site (optional for NMA'’s)

EUREF underlines the position as an umbrella of the national
mapping agencies; the link EPN <-> NMA is visible on the web +
info must flow

for EUREF and all users of the data of the station: differences of
“official national” to “scientific” ETRF coordinates. (evtl.
“displacement” map of the differences show how well ETRS is
realized: problems for sites / entire countries) “ETRS89 proof”

for the mapping agencies: EPN monitors the compliance with
ETRF scientific solutions as an service for the contribution
countries; EUREF knows better about the used national
coordinates in case of new reference frame definitions
ETRFOO(RYY).

NMA'’s provide information to the EPN (not only receiving info)

Monitoring of official national ETRF coordinates on EPN web
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Proposal: official national ETRF
coordinates on EPN web site (4)

Displaying of “official national ETRF coordinates” for stations
used within EPN and national permanent networks on the
EPN web site (optional for NMA'’s)

to be done (EUREF TWG + EPN CB + NMA):

- list of EPN stations, which are part of national reference
networks collection of the coordinates

- document about update procedure (changes are
extremely rare; history is sufficiently archived by NMAS)

- Include info to the EPN web site; optional: generation of
an downloadable coordinate file; generation of
“difference” plots

Monitoring of official national ETRF coordinates on EPN web 19
Swiss Federal Office of Topography swisstopo



Remarks, Comments, Suggestions?

* idea was positivly supported at the LAC workshop in
Frankfurt in October, 22-23, 2008

e agreed / ensured tasks:
- E. Brockmann: collection of information
- C. Bruyninx: inclusion to the EPN web page

Monitoring of official national ETRF coordinates on EPN web 20
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@ File format for information exchange

File name: CHE_200810021.ETRF

Station DOMES Frame Epoch valid from to remark
ZIM2 14001M008 4331300.1443 567537.0824 4633133.4977 ETRF93 1993 01 01 1995 01 01

ZIMM 14001M004 4331297.3388 567555.6380 4633133.7174 ETRF93 1993 01 01 2007 11 09

File name: SWE 200810024 _.ETRF

Station DOMES Frame Epoch valid from to remark
KIRO 10422M001 2248123 .5038 865686 .5326 5886425.5943 ETRF97 1999 07 01

MAR6 10405M002 2998189.7132 931451.5886 5533398.4735 ETRF97 1999 07 01

ONSA 10402M004 3370658.8318 711876.9387 5349786.7450 ETRF97 1999 07 01

SKEO 10426M001 2534031.1978 975174 .4040 5752078.3436 ETRF97 1999 07 01

SPTO 10425M001 3328984.8211 761910.0677 5369033.4857 ETRF97 1999 07 01 2007 06 08

VILO 10424M001 2620258.8912 779137.9797 5743799.2762 ETRF97 1999 07 01

VISO 10423M001 3246470.5614 1077900.3132 5365277 .9025 ETRF97 1999 07 01
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Example swisstopo

Schweizerische Eidgenossenschaft
Confédération suisse
Canfederazione Svizzera
Confederaziun svizra

Startseite | Ubersicht | Kontakt | Wo finde ich was? |

Aktuell Interaktive Anwendungen

Wissenswertes
Vermessung
Referenzaysteme
Bezugsrahmenwechsel
Geostation Zimmerwald
Wessverfahren
Fixpunktnetze
GHNSS-Permanentnetze
AGNES
Auswertezentrum
PNAC menitoring

Landesgrenze
Posttionierung (GNSS)

Artlinhe Varmasannn

Themen > > BNSS-F

Auswertezentrum

Zeitreihen

AGNES-Status / Zeitreihen

links of this page genarstad st: 17-Ock-2008 06:45:01
Data monitoring

swisstopo: Hourly Check

swisstopo: Datapool summary file
swisstopo: Hourly missing data
swisstopo: Datapool hourly log file
swisstopo: Daily check

swisstopo: Datapool daily summary file
swisstopo: leqc stallstlcs ZIMM

DA dail flae fon

H

Analysis moliloringi

swisstopo: PNAC s
swisstopo: PNAC p|
swisstopo: AMET p
swisstopo: AMET b
swisstopo: AMET |
swisstopo: AMET |
swisstopo: AMET W]
EUMETMET: AMET
EUMETMET: GPSN|
GANUWE: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: AGNES
swisstopo: EUREF
swisstopo: EUREF

swisstopo EUREF

SWISETPS

Eidg. Departement fur Verteidigung, Bevolkerungsschutz und Sport

Blmq‘g_samt ﬂ'ir Eandestopografie swisstopo

Difference between
“official” and
scientific coordinates

MM Mmoo omomomommmomomom

AdAAAAAAAAA—A A A A A4+

|
ARPRPRPRPRAOOOCOCORFRPWAOROXO

ODOBRNUINONONONWNNWNOOO

RESIDUALS
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