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EPN TRACKING NETWORK

Since May 2009:

« 21 new EPN
stations

1 station
removed from

network (SNEC,
Czech Repubic)




21 NEW EPN STATIONS
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EVOLUTION OF EPN TRACKING NETWORK
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EPN ANTENNA CALIBRATIONS

True abs.calib

Abs. calib. from field 14 %

No abs. calib.

June 2010
j Lia iy s ~e il 4 A o/j
I1VUIv. R Al I+ /0
64 < _JL 69% True abs| galib 70 %j 84%
Abs. calib. from field 7%
No abs. ¢alib. 9%
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« Update of EPN Guidelines




EPN STATION GUIDELINES

Aproved by EUREF TWG on March 8, 2d10

Data flow & formgat

Network topology

Long-term stability

Satellite tracking




EPN STATION GUIDELINES

Data Flow & Faormat

« Minimal requirement: Hourly data submigsjon

+ All daily and hourly data delivery within 10|min.

« Real-time data:
« Stream GLONASS data
« Stream GPS and GLONASS ephemerides




EPN STATION GUIDELINES

The

<=Parent/Funding Agency>=> proposes the inclusion of the GNSS station

<<=Station/Marker Name==> (<<City, Country==) in the EUREF Permanent Network (EPN).

Describe

the station location compared to other EPN stations,

the collocated instruments (tide gauge, meteofsensor, seismometer, gravity, _.)

the connection to the national levelling network and UELN

the receiver and antenna(+radome) tyvpe, indicate if the receiver is tracking other
GNSS next to GPS and if the antenna/radome pair is absolutely calibrated (type
mean calibration from the IGS or individual calibration)

the planned data flow (primary and secondary data centre) and latency (hourly,
daily, real-time)

The station <<\Station Marker/Name==> has been installed following EPN guidelines and once
accepted in the EPN, the <<=Parent/Funding Agency==> commits to continuously maintain and
operate this station following the EPN guidelines for a period of at least 5 years.




EPN STATION GUIDELINES

Long-term stability

« Antenna change|o

— Failure of existi
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EPN ANTENNA REPLACEMENTS

P | inelueh ons)

16 with radome

1 AOA/M_T 11LEIAT504GG 4 LEIAR25

1 ASH700936E 1 NOV702GG 2 LEIAR25.R3

1 ASH7019458_M 2 TPSCR3G

5 LEIAT504 1 TRM59800.00
4 TRM29659.00 9 TRM55971.00
12 12 18




EPN STATION GUIDELINES

Long-term stability (cont.)

* For sites with diff

e If GPS 2> mi
monument

* Propose new

« Keep old monu

=
11
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1-GNSS, then install r

‘ent stable monuments:
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EPN STATION GUIDELINES

Satellite tracking

* Track
— L5 and multiple GNSS (at least GPS
— PRNO1, first Block lI-F launched May 27

— Unhealthy satgllites !!
EUREF mail|5[160 (May 25, 2010)

g
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TRACKING OF UNHEALTHY SATELLITES

Unhealthy satell
Tracked
Not tracked

oY ." .
‘I-"' ' % ° =-.LH
MM!’ Z0¥ F_ s 3 ® GBUCU COST:
mﬂ.‘f - Q?IL\‘} &,w\_

(] a1 -
R |
® . @3 )
[ ™ T P
! g p (@




GLONASS TRACKING

* BISK/VACOQO: neg. freq. channels ASHTECH z-
problem)

—y

2 (equipment

« OSJE: reports mixed RINEX, but delivers onlly| GPS (TRIMBLE
NETRS5)

 NAY1, OSLS, STAS,TRDS, TRO1, VARS: GRS+GLONASS
equipment, but GPSranly RINEX

« SPTO: ...

]




GLONASS TRACKING

~Melbourne-Wubbena combination:-hoise+cycle-slips

L6 combination for R14 ONSA (m)

-26 =

-30 [
32 |
34 |
-36 [
-38 [
-40 |
42 [

-44 =

-28 —

ONSA: Normal tracking
JPS E_GGD (2.6.1 Jan, 10, 2008)
AOAD/M_B

Hour




GLONASS TRACKING

L6 combination for R14 SPTO (m)

N
o

A
o

o)
o

-80

SPTO: Tracking problem
JPS E_GGD (2.6.1 Jan, 10, 2008)
AOAD/M T =2

10 15 20
Hour




GLONASS TRACKING

—y

* BISK/VACO: neg. freq. channels ASHTECH 2-12 (equipment

problem)

« OSJE: reports mixed RINEX, but delivers onlly| GPS (TRIMBLE
NETRS5)

 NAY1, OSLS, STAS,TRDS, TRO1, VARS: GRS+GLONASS
equipment, but GPSranly RINEX

« SPTO: ...
 Tracking of L2 on GLONASS R09 only emmjting L1...

]




GLONASS TRACKING

Tracking L2 on R

Which only emmi




GLONASS TRACKING

* BISK/VACO: neg. fr
problem)

* OSJE: reports mixeg
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* Tracking of L2 on Gl
 + others with reduce

.

]

=<
d

eq. channels ASHTECH z-

RINEX, but delivers on

GLONASS tracking or

RDS, TRO1, VARS: GF
3-only RINEX

DNASS R09 only emm]

—y

ly

i

0D

—

2 (equipment

GPS (TRIMBLE

'S+GLONASS

ng L1...

some satellites




EPN STATION GUIDELINES

Satellite tracking

« |L.2C (civil code o L2, C2 in RINEX 2.11))
— Block IIR-M (7|sat.)
— L2 carrier phpse: L2(C) - L2(P) = V4 gycle
- RINEX : G4, |Pp

A\ 4

0N




TRACKING OF C2

C2 not tracked
C2 tracked




EPN STATION GUIDELINES

Satellite tracking

 No code smi
 Format: RIN

pothing (often defal
EXV2.11

J

I activated)
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NEW “FORMATS” WEB-PAGE

ORGANISATION TRACKING HETWORK DATA & PRODUCTS HEWVS & MAILS FTP & WEB ACCESS

Creation, Management, Structure, Site maps, Site list, Proposed sites, Data access, Anah,rsls centres, Mews, Mails, Calendar, Papers, Ancnymous FTP, Web site index,

Relatien to 1G5, Projects, Guidelines, Equipment & calibration, Site Products, Time JR 539/ ITRS Workshops, Web site history Related links
FAGE coordinates, Site log submission tranﬁfc-rmati

DATA B PRODUCTS = FORMATS

FORMATS

Here 15 a collection of the formats currently within the EPN/IGS.

BIMEX w. 2.10 G5PS and GLONASS observations, meteorological data, and navigation files.

GPS and GLOMNASS observatip steorological data, and navigation files.

RIMEX w. 2.11

GPS and GLOMNASS observations,
RINEX w. 2.12 Used for GNSS receivers reparting

gheSta, and navigation files.
¥rivable, currently considered A v EUREFRTGS. Dats accepted on test basis only, contact
EPN CB for more information.

GPS, GLONASS and Galileo observations, meteorological data, and navigation files.
RINEX wv. 3.0.1 Used for GNS5 receivers reporting the C2 observable, currently considered experimental by EUREF/IGS. Data accepted an test basis anly, contact
EPN CE for more information.

SIMNEX station position and velocity solutions.

Hatanaka  comDadt gpg 5nd GLONASS observations.

RIMEX

=p3 VErsion o GPS and GLOMNASS orbit =olutions.

=p3 VErSion a GPS and GLONASS orbit solutions. Discontinued January 2006,
clock RINEX station and satellite clock solutions.

IONEX ionospheric TEC grid products.

tropo SINEX zenith path delay products.

zite log history of =ite installation.

ANTEX antenna calibrations.




NEW INTERACTIVE SITE MAP

DATA & PRODUCTS MEWVS & MAILS FTP & WEB ACCESS

ORGANISATION

Creation, Management, Structure,

TRACKING HETWORK

fite list, Proposed sites, Data access, Analysis centres, MNews, Mails, Calendar, Papers, Anocnymous FTP, Web site index,
Relation to 155, Projects, Guidelines, Ent & calibration, Site Products, Time series, ETRSZ9/ITRS Workshops, Web site history Related links
FAG coordinates, Site log submission transformation, Formats
TRACKING NETWORK = SITE MARS
SITE MAPS
Interactive map
I
Legend i g - -
=L z ) | Map | Satellite | Terrain
. . . . 1 . i 1 5 Ty
| Station status (active, inactive, farmer) : ID - i
G —0 o ' P '
Active Inactive Former

Locate site on map

- Select a station - |

Site criteria selection

ADA 35 MAVIGATION
ASHTECH AC
JAVAD ASHTECH

ACTIVE

INACTIVE
FORMER

HOURLY
REAL-TIME

hold down CTRL for multiple selection

Morecco




Interactive map

C

Legend

Locate site on map

Data flow realtime, hourdy, daily) : |>
0] O o
Real-time Hourly Daily

|- Select a station -

Site criteria selection

GLOMASS
GALILED

DAILY
HOURLY
REAL-TIME

INACTIVE

FORMER

ADA 35 NAVIGATION

ASHTECH ADA

JAVAD ASHTECH
Status:

GRS ACTIVE

hold down CTRL for multiple selection

Update map

Y|
| Map | satelite | Terrain |

.




Interactive map

>
Legend Y —Wap | sateie | Tewan _

| Data flow {realtime. hourly. daily) [+ | ' Ny ool -
o O @
Real-time Hourly Caily

Locate site on map

|- Select a station - =

35 NAVIGATION
ADA
ASHTECH

ACTIVE
INACTIVE
FORMER

Site criteria selection

HOURLY

REAL-TIME L
. . < Barsy fi " P ‘ : ' I..I:I:j
held dewn CTRL for multiple selectien J 5 ',_. 2 L ¥ i 2 Turk i
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DATA & PRODUCTS HEVWS & MAILS FTP & WEB ACCESS

Data access, Analysis centres, Mews, Mails, Calendar, Papers, Ancnymous FTP, Web site index,
Products, Time series, ETRS25/TRS Weorkshops, Web site history Related links
transformation, Formats

TRACKING NETWORK

ORGANISATION
== Creation, Management, Structure, Site map @ psed sites,

Relation to 1GS, Projects, Guidelines, Equipment & rweralion, Site
FAG coordinates, Site log submission

TRACKIMNG METWORK > SITE LIST

SITE LIST

A= of 27 May 2010, 243 permanent GNSS tracking stations (including 2 inactive) are part of the EUREF Permanent Metwork:.

For a better understanding of the table, see the |=gend.

Site Identification Site Location Data Receiver Information Antenna Information Meteorological Instrumentation Additional Information
Marker Name City Quality DT',rpe DT',rpe,."Flad-:nme D Meteo data D Primary data centre
I:l Marker Number Cn:huntr',r )'3«L'.rE|i|E|I:|i|i1:',r Satellite systam |:| Serial number |:| Humidity sensor |:| Secondary data centre
I:l Site log DTEEI:DniI: plata Latenl:',r D Sarial numbear D Height D Fressura sensor Natworks
[ site name LElt,. leng, h [M Firmware version [ reference point DTemperaturE sensor [¥] Remarks
D Y. Z D Frequency Standard D Watar vapor radiometer
Submit
DD (%) Availability (%) Latency Recaivar Meatworks
Marker _ . Hourly Sat.
Ci Coun Lang. H. Dail Haourl Remarks
Name = . = oe | 15¢ * Y lrT| (%) {E System | 1G5|TOS|ECGN
BKG |[OLG [BRG | OLG BEG | OLG G| R | E
ACOR A Coruna Spain 43.36 -8.40 67.0 90 100 100 100 96 94 79 oo W _ _ _  _ W
RJAC Ajaccio France 4192 B8.76 ©99.0 90 99 100 100 98 r1o0¥ W ¥ ¥V
2LaC Alicante Spain 38.34 -0.48 60.0 93 100 100 95 94 79 e W _
ALEA Albacete Spain 38.98 -1.86 751.8 100 100 100 95 95 70 soz2 ¥ _ _ _  _  _
RLCI Alchavsk/Mikhailovks Ukrains 48.46 38.91 152.1 99 100 100 99 99 s= ¥ _
AIME Almeria Spain 36.85 -2.46 127.0 100 100 100 96 95 79 soi.a ¥ _ _ ¥
v _ e o e or oo imie o o o —




NEW INTERACTIVE SITE LIST

Site Identification Site Location Data Receiver Information Antenna Information Metaorological Instrumentation Additional Information
¥ Marker Name 4| city ¥ Quality Type :_______E'I",rpe_-"Radcnme Mateo data Primary data centre
Marker Number v Country 4 Availability /| satellite system Serial number Humidity sensor Serondary data centre
Site log Tectonic plate v Latency Serial number Height Pressure sensor Y| Networks
Site name v Lat, long, h Firmware wersion Refaerance point Temperature sensor Y| Remarks
¥ Y, Z Freguency Standard Water vapor radiometar
| Submit |
O (%) Availability (%) Latency Receiver Networls
.':;:Eer City Country Lat. |Long. H. s Daily Hourly = H?;EIH sti Sys:t:;rn el Remarks
BHKG |OLG [BKG [OLG BEG|OLG G| R E
TRAB Trabzon Turkey 4099 3978 992 . _ © 0 0 0 _ o o_ ¥ ¥  Inactive
CAME Camenne -Rooca D Varano tai 43.12 13.13 L0e.2 _ _ o o o o _ o o _ !" nactive
REMC Mitzpe Ramaon Israel 30.60 34.76 B893.1 63 72 100 100 O O _ o o _ ¥ _ _ ¥ _ _
UZHL Uzhgorod Ukraine 48.63 22.30 232.0 64 94 100 100 91 100 _ 77 z=& _ W _ _ ¥ _ _
PTEE Braunschweig Germany 52.30 10.456 130.2 66 595 100 100 91 100 _ o _ v _ v _ _
MORE Morpeth United Kingdom 55.21 -1.68 144.4 66 S8 100 100 100 100 _ si ¥y
TREZ Pernitz &ustria 47.93 15.86 1092.5 69 96 100 100 98 98 _ 9 97 _ W o
BISE Zlate Hory Czech Republic S0.25 17.42 9508 71 100 100 98 98 94 oy
JOZE Jozefoslaw Poland 52.10 21.02 141.4 71 99 100 100 a7 sa ¥ ¥
RIGA Riga Latvia 56.95 24.06 324.7 72 95 100 100 91 100 _ sa _ ¥ _ _ ¥ _ ¥
MOPI Modra-Piesok Slovak Republic 48.37 17.27 579.0 72 98 7% 7% 0O 0O _ o o _ ¥ _ _ _  _  _
VACO Vacov Czech Republic  49.13 13.72 799.4 72 100 100 100 100 _ 96 92 _ W ¥ _
DULE St.Petersburg ,E:j:ir:;ﬂn 59,77 30.33 101.2 73 97 100 100 100 100 _ 92 98 _ ¥ _ _  _  _  _
MZRT Jachymov Czech Republic  50.26 12.89 904.7 73 97 100 100 100 100 _ 92 =0 _ ¥ ¥ _
DOVE Rowversto Ttaly 45.89 11.04 261.7 74 100 100 100 100 100 99 42 93 1.9 W ¥ _
SETO Boras Sweden 57.71 12.89 219.9 75 99 100 100 91 100 98 szoc W ¥ _ v _ ¥
FRAT PFrato Italy 43.89 11.10 119.9 76 97 96 96 91 92 _ st ¥
RBEIIS Rrussels Relminm 4.3 1497 TR 99 100 1010 an_ 100 96 If If

Furl.ﬂl'l

lﬂﬂ 1.7




ON-LINE SITE LOG SUBMISSION

Operational sinte July 2, 2009
Create a new site |og

rom the local disk or from the EPN CB
Update the site lpg

—

Upload a site log

base (all in IGS/ERN site log format)

e Save the site Io; on the local disk or in the EPN CB data
F

DORGANISATION TRACKING NETWORK DATA & PRODUCT S HEWWS & MAILS FTP & WEB ACCESS
alibra Station coord ite i

nnnnnnnnnnnnnnnnnnnnnnnnn

TRACKING NETWORK > GN33 SITE LOG VALIDATION AND SUBMISSION




ON-LINE SITE Lf

This on-line site log validation and submission allows to:
*+ Create a new site log conform the IGS/EPN site log format
+ Upload, update, validate and save a site log on your local disk

» Upload, validate and save a site log in the EFN data basyf (only for EEN

operational centracs)
ROB (Belgium) )

LOGIN

Cperational centre @

Password:

[Flequest {or forgot ¥) password

Security code:

Select station fram ROB OC form:

BRUS [=]

(=end updated ECB.OC to EEN CB for missing stations)

* ! Upload the log from EPN CB (blank if log file does not ED

" Upload site log from disk

Agency acronym ROE

Institution Boyal Observatory of Belgium

HMail Address avenue Circulaire, 3

B-1180 Brussels

Country Belgium

Frimary Contact

Contact Hame i Bruyninx Carine
Telephone i 32-2-37T730292

Fa=x : 32-2-3T499E822
E-Mail C.Bruyninx@oma.be

Secondary Contact

Contact MName Dominigque Mesmaker

Telephone 32-2-37T730245%
Fax 32-2-3T748827
E-Mail D.Hesmakerfoma.be

Third Contact

Contact Hame i Mowyaert Ann

Telephone 32-2-37T730201
Fax 32-2-3748822
E-Mail

Central computer

(CC): PC
Cperation system :

Linux / Ubuntu

Data uploaded to
Link

Upload time
Upload duration

ROB, BEGI,
Internet
between XX:01 and XX:03m,
20 =zeconds max.

BEGE, COLG, GOF and CDDIS

gach hour

General remarks

2003-03-28
2008-01-23

Report generated :
Report updated :




ON-LINE SITE LOG SUBMISSION

RECOMMENDATIONS:

» Read the instructions, |gt

« Do not upload the site
and then update it on-|
bad formatting) will be

n
O

* Enter in the OC form the

 First submit the site log
mail related to the site

)
o

« Complete a maximum |of
message

« Send new pictures relate

lidelines and FAQ's

og from disk, but from the E
e. This will guarantee that no

st during the upload.
contact(s) responsible for

successfully) to the EPN G
g modification

information, even missing

»d to hardware changes

D

N

th

B

fig

N CB data base instead
iInformation (e.g. due to

2 site log submission

before sending a EUREF

lds giving only a warning




ON-LINE ETRS89 - ITRS TRANSFORMATION

Relation to 1G5, Prajects, Guidelines,
FALQ

Maps. Stations. Equipment &
calibration, Station coordinates,. Site
leg walidation & submission

Cata_go

DATA B PRODUCTS > ETRSS3/ITRS TRANSFORMATION

T T Mewss, Mails, Calendar, Papers.
roducts, Time series, ETRS89/ITRS kshops, Web site history
ransformation, Formats

ORGANISATION TRACKING HETWORK DATA & PRODUCTS HEWS & MAILS FTP & WEB ACCESS
Creation, Management. Structure,

Anonymous FTP, Web site index.

ETRS89/ITRS TRANSFORMATION

The following tool allows to transform coordinates (position and velocity) from any ETRPxx to any ITRFyy (or ITRPyy to ETRFxx). In case input and ocutput coordinates ar
requested at different epochs, then site velocities are mandatory.

- Input
Frame : ITRF2005 ||
Epoch : 2006 |+ |. 00 |

£ Lines starting by £ are treated as comments

£ Fields (in decimal format) should be separated by at least one space
¥

§ Example with velocity — StationName (o space character) X[m] ¥[m]
StationName 4027894 00& 307045 _600 4919474 _ 910 0.01 0.2

Z[m] VE[mfyr] V¥m/yr] Vi[m/yr] -
0.03

~ Dutput
Frame :

ETRFIE ||

1995 [ ]. 45 [ ]

StationName 4027854 _0387

Epoch :

307043_4240 4515474_4772 0_.0230 0_1825

0_0178 -
~ Dptions
| show intermediate steps Change epoch format: | Decimal Year: YYYY.DDD El




ON-LINE ETRS89 - ITRS TRANSFORMATION

Relation to 1G5, Prajects, Guidelines,
FALQ

Maps. Stations. Equipment &
calibration, Station coordinates,. Site
leg walidation & submission

Cata_go

DATA B PRODUCTS > ETRSS3/ITRS TRANSFORMATION

T T Mewss, Mails, Calendar, Papers.
roducts, Time series, ETRS89/ITRS kshops, Web site history
ransformation, Formats

ORGANISATION TRACKING HETWORK DATA & PRODUCTS HEWS & MAILS FTP & WEB ACCESS
Creation, Management. Structure,

Anonymous FTP, Web site index.

ETRS89/ITRS TRANSFORMATION

The following tool allows to transform coordinates (position and velocity) from any ETRPxx to any ITRFyy (or ITRPyy to ETRFxx). In case input and ocutput coordinates ar
requested at different epochs, then site velocities are mandatory.

- Input
Frame : ITRF2005 ||
Epoch : 2006 |+ |. 00 |

£ Lines starting by £ are treated as comments

£ Fields (in decimal format) should be separated by at least one space
¥

§ Example with velocity — StationName (o space character) X[m] ¥[m]
StationName 4027894 00& 307045 _600 4919474 _ 910 0.01 0.2

Z[m] VE[mfyr] V¥m/yr] Vi[m/yr] -
0.03

~ Dutput
Frame :

ETRFIE ||

1995 [ ]. 45 [ ]

StationName 4027854 _0387

Epoch :

307043_4240 4515474_4772 0_.0230 0_1825

0_0178 -
~ Dptions
| show intermediate steps Change epoch format: | Decimal Year: YYYY.DDD El




« Summary & Future Plans




SUMMARY & FUTURE PLANS

243 EPN statio

Update EPN gui

— C2 tracking
— Tracking of

New at EPN CB:

ETRS89/ITRS

Future:
— On-line of s
— Query-base
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