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NEW EPN STATIONS

Roma, Italy

Soprbn, Hungary
Zimmerwald, Switzerland
Chisinau, Republic of Moldova

RT Type
Type
RT GLO Indiv

Type

Alba
Huelva, Spain

PE

01/07/2007

22/07/2007
16/12/2007
05/08/2007
9/09/200

Leo

Sonseca, Spain

Borriana, Spain
Ceuta, Spain
Valladolid, Spain
Kuressaare, Estonia
Toila, Estonia
Toravere, Estonia
St Petersburg, Russia
Biala Podlaska, Poland

Type 09/09/2007
/09/20

RT Type 09/09/2007
RT Type 21/10/2007
Type 09/03/2008

RT GLO Type 20/04/2008
RT Type 27/04/2008
RT GLO Type 27/04/2008
27/04/2008

RT GLO Type

GLO Indiv.

GLO Indiv.

REDZ Redzikowo, Poland

SWKI Suwalki, Poland
USDL Ustrzyki Dolne, Poland

GLO Indiv.

GLO Indiv.
GLO Indiv.

8/06/200:
08/06/2008
08/06/2008
08/06/2008
08/06/2008
08/06/2008
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@ EPN STATIONS REMOVED FROM NETWORK

BORK
LILL

Borkum, Germany

Villeneuve d'Ascq, France

HFLK
VENE

Hafelekar, Austria

Venezia, Italy

PFAN
MANS

Pfander, Austria

Le Mans, France

NPLD

SBGZ

June 6, 2007
June 30, 2007

July 7, 2007

July 28, 2007

Dec. 1, 2007
Jan. 26, 2008

Teddington, United Kingdom
Salzburg, Austria

TRFB
OBE2

Pernitz, Austria

Feb 2, 2008
Feb 2, 2008

Oberpfaffenhofen, Germany

FATA

Taranto, Italy

Feb 2, 2008
Feb 9, 2008

Feb 23, 2008

Monument: instability, destruction, ....
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EPN STATIONS PROVIDING HOURLY OR REAL-TIME DATA

M Hourly

M Real-time

2008
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Real-time (42%)

Hourly (91%)

Daily

(99% at BKG 95% at OLG)

EPN DATA FLOW

y f
e LY 008 Jun 13 Q245505 |

3
e e e e
ek oA

ROB

EUREF 2008, June 18-21 2008, Brussels




AVAILABILITY OF DAILY RINEX

.

L}
FeTY 2002 Jun 14 02:48:04 |

DATA *ﬁ;?

ROB

Availability of daily
RINEX data
Last 14 days

90% < ?7?
80% < ?? < 90%
?? < 80%
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@ HOURLY DATA LATENCY s
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Hourly data latency
Below 10 min.

90% < ?7?
80% < ?? < 90%
?? < 80%
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ORGANISATION TRACKING NETWORK DATA & PRODUCTS HEWS & MAILS FTP 8 WEB ACCESS

Creation, Management, Structure, Maps, Stations. Equipment and Data access, Analysis centres, Mews, Mails, Calendar, Papers, Ancnymous FTP, Web site index,
Relation to 1G5, Projects, calibration, Station coordinates, Site Products, Time series, 1G5 products Workshops, Web site history Related links
Guidelines, FAG leg submission & test
WELCOME ! EUREF Symposium 2008: Brussels / Belgium - June 18-21

The European Terrestrial Reference System 89 (ETRS89) is used as the standard precise GPS coordinate system throughout Europe. Supported by
EuroGeographics and endorsed by the EU, this reference system forms the backbone for all geographic and geodynamic projects on the European
territory both on a national as on an international level.

= The ETRS89 is maintained by the IAG sub-commission EUREF and it is accessed through the EUREF
Permanent Network (EPMN), a science-driven network of continuously operating GPS reference stations
with precisely known coordinates in the ETRS89.

All contributions to the EPN are wvoluntary, with more than 100 European agencies/universities involved,
and the reliability of the network is based on redundancy and extensive guidelines guaranteeing the
quality of the raw GPS data to the resulting station positons. Mext to its key role in the maintenance of
the ETRS89, the EPN data are also used for a wide range of scientific applications such as the monitoring
of ground deformations, sea level, space weather and numerical weather prediction.

This web site is part of the EPMN Central Bureau Information System, providing both EPN member
organizations and the public with information about the EPMN organization, the EPMN network of stations,
and EPN data & products.

Whenewver your use of EPN data or products results in a publication, please include a citation.

The Central Bureau is sponsored by the Belgian Federal Science Policy and managed by the Roval Observatory of Belgium.

EPN Central Bureau Fhone
Royal Cbhservatory of Belgium Fax :
Avenue Circulaire, 3 E-mail : epnch@oma.he

E-1180 Brussels, Belgium

Download EPM flyer

Quick link to site information :
(select a station) -

W3C ¥y 3 ubuntu

EUREF 2008, June 18-21 2008, Brussels
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GNSS Data (RINEX, RTCM, ...)
DAILY

REAL-TIME

FORMAT : RINEX, 30 sec, Hatanaka compressed
ACCESS : free

DOWNLOAD DATA

DATA CENTRES STATUS

== June 2008 = BKGI Online.

Wk No Sun Mon Tus Wed Thu Fri Sat .

1482 01 (153) 02 (154) 03 (155) 04 (156) 05 (157) OB (158) OT (155) (primary)

iﬁ LHEL ST R R IR CDDIS Online. No data detected for REYK

1485 since 2005/069 (1191 days).

1486 IGMI Online. No data detected for REYK
META DATA ERRORS since 2005/100 {1160 days).
Header of the RINEX observation files Lls Online.

{secondary)

FORMAT : RINEX, 30 sec, Hatanaka compressed
ACCESS : free

DOWNLOAD DATA

DATA LATENCY

BKGI
CDDIS
GOP
IGMNI
OLG

R TR

Wy 1 Ve

STREAM : REYKD
FORMAT : RTCM 3.0 - 1004(1),1006(10),1007(10),1012
(1),1019,1020

ACCESS : free

DOWNLOAD : available from www.euref-ip.net:2101

STREAM CONTENT WARNINGS :

o Message Type 1006: Coordinate difference with ETRS89
{ 0.2417m)
exceeds threshold

o Message Type 1007: Incorrect Antenna/Radome type
(TPSCR.G3 TES )
compared to site log
(TPSCR.G3 TPSH)

Download software.
Full list of EPN stations providing real-time data available
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Hourly Data Latency

Individual Data Centres

REYK 10202M001
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Day Of Year
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Zoom on specific period: from 01-2008 ~ to 052008 ~

Minutes past end of hour

a0

HOURLY DATA LATENCY

Minimum Latenc
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REAL-TIME EPN DATA STREAMS oialnte
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ORGANISATION TRACKING NETWORK v VA & PRODUCTS

Lrrs
Creation, Management, Structure,

HEWS & MAILS FTP & WEB ACCESS

Maps, Stations,. Equipment and Data access, Apalysis centres, News, Mails, Calendar. Papers, Ancnymous FTP, Web site index,
Relation to 1G5, Projects, calibration, Station coordinates, Site Rpoducts, Tig# series, 1G5 products  Weorkshops, Web site history Related links
Guidelines, FAG leg submission & test



@ REAL-TIME EPN DATA STREAMS *ﬁﬁ
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EUREF-IP Pilot Project (2002-2007)
Real-time data streams : now part of routine EPN operations.

Legend

O] O] ©

Active Inactive Corrupt

[ Kaart ] Sateliet [ Terrein

Site selection on map

- Select a station - -

Site criteria selection
Receiver type:
43 CHES

hold down CTRL for multiple
selection

Corrupt:
D ves @ino @ Al @ Yes Cine @ al

Last update : June 10, 2008 09:58 UTC

EUREF 2008, June 18-21 2008, Brussels



REAL-TIME EPN DATA STREAMS

[_Kaat_[ satelliet | Terrein |

Stream:

WROCOD

ay: I
:: \'\

Broadcaster:

wvr.euref-ip.net

Location:

Wroclaw, Poland

Operated by:

IGG WUELS

Receiver type:

LEICA GR¥1200GGPRO (GPS+GLO)

Data format:

RTCM 2.0 :
1004(1),1006(15),1008{15),1012
(1]

EPN site information

*
e e e A
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REAL-TIME EPN DATA STREAMS *ﬁﬁ'
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| _Kaat [ Satelliet | Terrein _

. it

Description Status g
®

Active: yes
Corrupt: no

Stream content
warnings:

Data latency:

EUREF 2008, June 18-21 2008, Brussels



REAL-TIME EPN DATA STREAMS ey

ROB

-

seconds
2w W R ®m - 0D S
[} T 1] 1] 1] 1] 1

OSJED
Latency real-time data
T T T

BRUS (Belgium) RTIGS 1.8s

OSJE (Croatia) RTCM3.0 055
i BELL (Spain) RTCM3.0 35s

1471 1472 1473 1474 1475 1476 1477 1478 1479 1480
GPS Week

BRUSO
Latency real-time data
T T T T

seconds
[ O O T N = I I - O = =]
T T L] 1 1] 1] 1

-

BELLO
Latency real-time data
T T T T

seconds
[ L = T O & I = I N == = = ]
sl UM T R IR ]

(ML Ll CLELI L L i
14711472 1473 1474 1475 1476 1477 1478 1479 1480 1471 1472 1473 1474 1475 1476 1477 1478 1479 1480
GPS Week GPS Week
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REAL-TIME EPN DATA STREAMS peeey

s Gity Country Format Receiver Latency Operator Bitrate System OB

ACOROD A Coruna Spain RTCM 2.2 LEICA i1.6s5 IGN-E 2000 GRS
1(1),2(60),3(10),18(1),19(1),22(10),22(10),24(10) GRX1Z0D0PRO

ALACD Alicante Spain RTCM 2.3 TRIMBLE NMETRS |1.7s IGN-E 5000 GPS5
1{1),3(10),18{1),19(1},22(10),23(10),24{10},53(10)

ALBAD Albacete Spain RTCM 2.1 TRIMBLE 2.8s IGN-E S000 GRS
1(1},3(10),16(30),18(1},19(1),59(5) 4000551

ALMED Almeria Spain RTCM 2.3 TRIMBLE NETRS |1.9s IGN-E <4000 GPS
1(1),2(10),18(1),19(1),22(10),23(10},24(10},53(10)

AUTLIO Thessaloniki Gresce RTCM 2.0 LEICA 1.1s DG5S 1500 GRS
1004{1),1006({10},1008(10) GRX1Z0D0PRO

BELFO Belfast United RTCM 2.1 LEICA 0.7s OSNI 2900 GP5+GLO

Kingdom 1004{1),1006({15),1008(15),1012(1) GRX1200GGPRO

BELLO Bellmunt de Segarra Spain RTCM 2.0 TRIMBLE METRS |3.5s I s000 GRS
1004{1),1005(5),1008(5)

BOGIO Borowa Gora Paland RTCM 2.1 1P5 E_GGD 1.8s5 IGIK 4000 GP5+GLO
3(10),18(1),19(1).22(10)

BOR10O Borowiec Poland RTCM 2.3 TRIMBLE NETRS |1.4s SRC PAS 2400 GRS
1(1),2(10),18(1),19(1),22(10)

BORIO Barkum (Island of |Germany RTCM 2.0 1P5 LEGACY 0.5s BKG 2400 GP5+GLO

Borkum) 1004{1),1006(10},1007(10},1012(1),1019,1020

BORRO Borriana Spain RTCM 2.0 TRIMBLE RT 1.9s ICV s000 GRS
1004(1),1005(5),1008(5)

BRSTO Brest France RTCM 3.0 LEICA 2.9s IGN 2000 GPS
1004{1),1006({15),1008(15) GRX1Z0D0PRO

BRUS0O Brussels Belgium RTIGS ASHTECH Z-|1.4s ROB 1200 GRS
SOC(1) KII3T

BSCHNO Besancon France RTCM 3.0 LEICA RS500 1.25 IGN-5GN 2000 GPS
1004{1),1006({15),1008(15)

BUCUO Bucuresti Romania RAW ASHTECH Z-XIIZ2 |1.3s BKG 6200 GPS5
MBEM([1)

BUTEQD Budapest Hungary RTCM 2.0 TRIMBLE NMETRS |0.8s OG5 BUTE 2000 GPS+GLO
1004{1),1006({10),1008{10),1012{1),1013(10)

BZRGO Bolzano - Bozen Italy RTCM 2.2 LEICA 22.0s GpsBZ 2600 GP5+GLO
3(15),18(1),19(1).22(15),23(15),24{15) GRX1200GGPRO

CACED Caceres Spain RTCM 2.1 TRIMBLE 2.9s5 IGN-E 5000 GRS
1(1),2(10),16,18(1),19(1) 4000551

CAGZ0 Capoterra Italy RTCM 2.1 TPS E_GGD 1.75 DIST-Cagliari 2900 GP5+GLO
1{3).3(60),16(50),18(1),19(1),31(3)

CANTO Santander Spain RTCM 2.3 TRIMBLE METRS |1.7s IGN-E 5000 GRS
1(1),2(10),18(1),19(1),22(10),23(10),24{10),53(10)

CASCO Cascais Portugal RTCM 2.0 LEICA 0.4s IGP 2000 GP5+GLO
1004{1),1006(50},1008(50),1012(1) GRX1200GGPRO

COoOBAD Cordoba Spain RTCM 2.2 LEICA 1.7s IGN-E S000 GRS
1({1),2(60),2(10},18(1),19{1},22(10),23(10),24({10) GRX1200PRO

CREUD Cadaques Spain RTCM 3.0 TRIMBLE NETRS |2.0s cc 700 GPS
1004{1),1005(5),1008(5)

DARED Daresbury United RAW LEICA R5500 0.65 o5 4000 GPS5

Kingdom LB2(1}

DRESO Dresden Germany RTCM 2.0 1PS LEGACY 0.7s BKG 2400 GPS+GLO

1004(1),1006{10),1007(10},1012(1},1019,1020
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EPN ANTENNA CALIBRATIONS

New EPN guidelines (Dec 2006):

All antenna/radome combinations introduced within
EPN station after Dec 5, 2006 must have TRUE
absolute calibrations (taking radome into account).

Use IGS ATX complemented with absolute individual
antenna/radome calibrations for EPN stations

EUREF 2008, June 18-21 2008, Brussels
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& EPN ANTENNA CALIBRATIONS ooy

ROB

Dec. 2006 June 2008

Indiv. abs. calib. 5% Indiv. abs. calib 12%

True abs.calib 64% 69% True abs. calib 66 % 78%
Calib. from field 14% Calib. from field 11%

No calib. 17% No calib. 11%

w

\ E
=L 2008 May 19 10:42:50 eV 008 Jun 13 10:3424
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EPN ANTENNA CALIBRATIONS ey
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LAMA_12209M001 (RAW)

1996 1997 1998 1905 2000 2001 2002 2003 2004 2005 2006 2007 2008

| =1 | B & . B | | | b |
850 800 850 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450
GPS WEEK

EUREF 2008, June 18-21 2008, Brussels



RECOMMENDATIONS IGS AC WORKSHOP

Miami, June 6, 2008

At 1GS stations, it should no longer be allowed to install antenna
types or antenna/radome combinations that are not absolutely
calibrated. If a new station is set up or an old antenna is
replaced, station operators are asked to choose an antenna type
that shows a robot calibration (or the consistent results of a
different calibration procedure of comparable quality) within the
|GS antenna calibration file or to provide an absolute calibration.
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@ REQUIEREMENTS FOR NEW EPN STATIONS ey
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EPN CB Verifications

Daily Hourly Real-time

Availability X X X

Latency X X X

Meta-data X X

Quality X
Daily & hourly metrics Real-time metrics
90% availability requested in 2 RDC 90% availability at regional broadcaster
90% below 10 min. latency (hourly) Latency: Simulate user and download stream
Last 7 days using 2-hour samples

EUREF 2008, June 18-21 2008, Brussels



@ REQUIEREMENTS FOR NEW EPN STATIONS ey
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EPN CB Verifications

Daily Hourly Real-time

Availability X X

Latency X X X

EUREF 2008, June 18-21 2008, Brussels
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& REQUIEREMENTS FOR NEW EPN STATIONS o
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Data quality verification : - Teqc-based
- Tracking plots 90— T 5;5 Lgfé"“
Tracking at low elevations: 75 "‘ ' ‘ 75
- Elevation cut off angle 8 eo ‘ ” l‘\‘ 50 8
- 5 4 , - 45 6
o 7 9‘& | *}Q‘b,/‘ iy
- Obstructions 7K\ ’/“ ’ ! A“g\ l§ i
15 ‘L\ !‘ \') f/ i‘ 15
5 2008 o A
< BER B BALE RERY RESS REH R ARAE AN ARAR RS RERE REEA AR RS ERAN LAY LA RAAHR. U 15 21 2“P
© T|me [hnurs]
;.% (1] Trerp———— 100
p Ny oV S 9
E 70 - i 70 5 St -,1.-3550
2l ‘ s s e I
2 . ‘ o 3 ---*:fi -
g ok i g
E‘ 10 e 10 ; %‘f":"u‘ s %
o 0 e — 0 .;. iy 'r
S 1A D {sn 2
B, SN Y I TS P PO PPRR IO bl il ;}';i?.l N
g 0 '?.“ 80 ﬁﬁ aﬁ m‘ﬂ 1'?.'5" \b‘ﬂ ﬁﬁ 1%'0 20'0 43?.0 g&ﬁ gﬁﬂqﬁ'ﬁgﬁﬂg’zﬁgﬁﬁg@ i ! -.-.'.':.- = 15
Day of Year + Ratio computed with 0% cut off - - - - L L ; ;1 . -
Site Log changes: Ratio computed with 15° cut off DU B0 120 180 240 300 SEH
Receiver only +  Cul off value from TEQC Azimuth
Antenna anly — Cut off value from site log
— HecalGAn ilnna Wed May 28 07:11:35 2008
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REQUIEREMENTS FOR NEW EPN STATIONS oAAk
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. . . Meta-

Documentation Availability (%) Latency DG (%) data Data

Site Location Proposed at " Hourly Rel. II'ItE‘_FEtEd
Daily Hourly RT . analysis centres
CL | 5L | 5P RT| (%] = |9 |25 Caily | RT [aC|Dg
BKG OLG |[BKG OLG BKG OLG

FLOR zifo4/zooe| o | X | ¥ o0 o0 o0 ol 0 ol ol of X |_[%X[X 7,7, 7
FUNC |Funchal, Portugal oz/oa/z007 | o | o | ¥ | 100 100|100 1oo0|__| 100 99| 06 22| =3| ¢ | X |T|¥|G |IGE BEK, BKG
HFLZ |Innsbruck, Austria 1g/03/zo008| o | ¢ | X | 100 100|100 100|__| 100 s8] sz| 100 # | _|I|¢ BKG, OLG, LPT
MANZ |Le Mans, France oz/o4/zo0e| ¥ | ¥ | ¥ ] ] ] o|__ o0 ol _ g4 s7| & | _ | T|¥|c |ROB, IGN, LPT, IGE
MOF2|Modra-Piesok, Slovak Republic osfoz/zoos| o | ¥ | ¥ | 25 =zs| s7 67| _| 84 83| __ 7| s3| ¥ | _|I|¥|eC "E""UL_'I_T' 2RE5 2D
OBEZ |Oberpfaffenhofen, Germany zzfoz/zoos| o | o | X | 100 of| == o|__| =9 ol __ 65| o3| o | _|T|X BKG, ROB, ?
FFAZ |Bregenz, Austriz 1o/o02/z008| ¢ | o | X | 100 100| 96 s9e|__| e 91| __ 27| =g ¢ |_ |1 |X|c |BKG, OLG, LBT
5BG2 |Salzburg, Austria 1g/oz/zo0s| o [ ¢ | X 14 43 ] o|__ o0 ol __ o ol ¢ |_|T|X|c |Bks oLG, LET
SCOR g‘fg:jgﬁ””d”ﬁ”qq“”""”t’ 2a/oz/2006| o | @ | ¥ | 100 o| 100 o|l__| o= o| _ gal a7l ¢ [ |X|¢¥|D |NkG, 1GE 7
TERU |Teruel, Spain ig/os/zoo08| ¢ | ¢ | ¢ | 100 953|100 100 | =3 s7| __ so| 1oo|  |__ | T|¥|c |IGE 7. 7 X
TRFZ |Pernitz, Austria ig/oz/zoos| ¢ | ¢ | X 64 &4 7 7 7 s ga| =z| # |_ |1 |X|5 |BKG, OLG, LPT

Stations are not included in EPN as long as all criteria are not fulfilled

EUREF 2008, June 18-21 2008, Brussels
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FOR ALL EPN STATIONS okodok
ROB

Availability (%) Latency oQ (%)

Site Location Daily Hourly o HF;HSIY F;_E o || ims
BKG OLG |BKG OLG BKG OLG . .

ACOR |A Coruna, Spain i00 92| 99 99 |ipo| 99 96| 1.8 | 90| g9 NeW Stat|st|cs under
AJAC  |Ajaccio, France 57 o 30 49 _ 1 1 _ o o
ALAC  (Alicante, Spain i00 100 | 100 89 (100 99 88 1.8 S1( 100 d I t
ALBA  |albacete, Spain 100 100 | 100 100 (100 59 =1 2.5 88 S5 eve Opmen
ALME |Almeria, Spain 100 100 | 100 93 | 99 98 90 1.8 89| 100(*
AMNKR  |Ankara, Turkey 100 100 | 100 100 _ | 100 o _ S4 93
AQUT  |L'Aquila, Italy 100 100|100 1oo| | 99 ss 84| 100 .
AUT1L [Thessaloniki, Greece 100 100 | 100 100 | 99 99 99 1.2 88| 100(X ba SIS fo r:
AUTNHN  |Autun, France 100 =1t 99 98| 79 63 _ 83 97
BACA |Bacau, Romania 100 100 | 100 100 _ | 100 98| __ 87| 100|* ([ Wee kly/month Iy
BADH ([Bad Homburg, Germany i00 100 | 99 g9 55 o] __ 77| 97
BAIA |Baia Mare, Romania 100 100|100 1oo0| | 85 72| _ | es|icolx re po rts d |Str| buted
BE¥S |Banska Bystrica, Slovak Republic 93 71 78 TE| _ 78 IT| __ 76| 88
BELF Belfast, United Kingdom 100 79 (100 100 _ 32 73| 0.8 87| 100 h h 'I
BELL (Bellmunt de Segarra, Spain 64 100 99 95| 88 99 78| 3.6 80| 96 t ro ug E U R E F m a I
BISK |Zlate Hory, Czech Republic 100 93 94 94| 91 35 69| 86
BOGI (Borowa Gora, Poland 86 100|100 100( _ | 100 96| 1.8 20| 99 ® ne\_A! \_A!e b-pages
BOGD |(Borowa Gora, Poland 100 100 | 100 100 _ | 100 96| __ 21| 100(X
BOLS |Bologna, Italy 100 93 o o _ o aof _ | =4| 33
BOR1 |Borowiec, Poland i00 100 | 100 100 | _ | 100 o 1.5 82| 100
BOR] (Borkum (Island of Borkum), Germany 100 0 99 0100 0 o| 0.6 gz| 98
BORFR |Borriana, Spain 100 93 | 100 100|100 ( 100 96 1.9 86| 100(*
EFDL (Biala Podlaska, Poland 93 64 71 Ti| 70 67 _ S5 993
BRST |Brest, France 100 o Fil-] S4 | 76 76 1.6 8&6( 100
BRUS [Brussels, Belgium 100 100 | 100 100 _ (100 96| 1.9 80| 99|
BSCMH |Besangon, France 100 o 93 Ba| 9 86 69 1.5 69| 92
BUCU |Bucuresti, Romania 93 93 28 98| 98 o] 1.4 81| 97
BUDP [Kobenhawn, Denmark 100 100 | 100 100 _ | 100 96| __ 90| 98X
BUTE Budapest, Hungary 100 57 | 100 59 | 95 | 100 =1 0.4 91| 100
g O S P - B — Y p—

EUREF 2008, June 18-21 2008,

Brussels
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SUMMARY & FUTURE PLANS

EPN tracking network is continuously improving (data
flow, antenna calibrations, extension towards eastern
Europe)

Antenna replacements continue to be a problem
Real-time data streams are part of routine EPN operations

Detailed station statistics are under development

Need for more statistics on GLONASS tracking

EUREF 2008, June 18-21 2008, Brussels
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