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Evolution of the Tracking Network oGS
. : il &

39 new EPN stations since last
EUREF symposium :

LY I%\ \feo ol. 1 L Y]
= 320 EPN stations S
2 inactive (MOPS, RABT) )
h & 280+ tracking GLONASS =
A 150+ tracking Galileo S
8
=

=  Antenna calibrations

\ oo Type mean 8 stations g
e Individual 31 stations =
>
= Multi-GNSS E
) GPS+ GLO 15 stations >
. A\ GPS+GLO+GAL+.. 24 stations
W = Networks

8 stations included in ITRF2014
3 stations included in IGS network
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# Stations

RINEX 3
OF BELGIUM

On May 12, 2017:
~150 stations providing RINEX 3

RINEX 3 observation files (all RINEX 3.02 or 3.03)

Source: EPN Central Bureau

200

129 stations providing RINEX 3

with long filenames
150
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Providing RINEX 3 with short

filenames:

BPDL BUTE* BYDG CASC FLRS FUNC

>0 GAIA GWWL KATO KLOP LAGO LINZ
LODZ MIOSE™ PDEL REDZ SWKI USDL

0 VAIN VLNS WROC ZYWI

Jul '14 Jan '15 Jul '15 Jan'l6 Jul '16 Jan '17

Time RINEX 3 in both short and long

o- RINEX 3 == RINEX 3.02 or 3.03 -o long RINEX filenames format (short at BKG, long at
OLG/BEV)

100
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New EPN Central Bureau web site v 0,

N~

http://www.epncb.oma.be/ or http://www.epncb.eu/ S

)

*k ko EUREF Permanent GNSS Network @ ‘E

Redesign of frontend =

HOME ORGANISATION - NETWORK & DATA - PRODUCTS & SERVICES - DOCUMENTATION ~ NEWS, EVENTS & LINKS ~ §

v' More intuitive menu structure to 3

elcome ! . . =
navigate through the web site

EUREF Permanent GNSS Network Quick Station Links v Dynamic plots (data Iatency data c

T \ates Time Serie ? =

quality, time series) 8

£

Next Meetings Ba Cke n d f

v" GNSS data availability and data latency o

v" GNSS data quality checks

A | Job Opportunices v’ Extended real-time data monitoring

o e mma v Administrator tools — still developing



http://www.epncb.oma.be/
http://www.epncb.eu/

Data Availability & Latency g

OLG will stop operations end of 30/06/2017
Station managers are asked to switch data upload from OLG to BEV (Bundesamt fiir Eich- und

Vermessungswesen, Vienna)
EUREF mail 8976 (10/04/2017), reminder EUREF mail 9001 (02/05/2017)
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Scans of content of regional data centers BEV, OLG, BKG and historical data center ROB

New functionality to FLAG files: Wp,, £
* Invalid RINEX 3 (No GPS L1/L2), Isolated RINEX 3 (tests) 4 Tﬁ/?o/w §
» RINEX 3 converted from RINEX 2 A\ Vo Usgo STAr,; 3
* Cannot uncompress data 'QS‘/\?//WO/V/[%4 E
* RINEX 3 data found in RINEX 2 directory po'?f,q//“quE'? §

* |ncorrect filename

-2 In preparation of EPN-REPRO2 input for additional flagging of data files in historical data center
(moving to separate directory)




Data Availability & Latency

http://www.epncb.eu/ networkdata/data access/dailyandhourly/latency/
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Dynamic plots available for each station

CACEOQOESP: Daily Data Latency & EFK Central Barsan
« RNXN2@BKG « RNX3@BKG « RNX2@BEV « RNX3@BEV
Zoom W aw All 2007 127 00
GPS Wi 1948/0
1 PP Latency [minutes] .@

ENXZEBKG: 103
RNAIEBKC: 104
ENAZEBEV: 105
ENAIEBEV: 105

50

Latency [minutes)

17. Apr 24 Apr 1. May 3. May

foom Y axis: | Show All || Max = 480 minutes | | Max = 120 minutes
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CACEOOESP: Hourly Data Latency

« RNX2@BKL « RNX3@BKL « RNX2@2BEV + RNX3I@BEV

Zoom D W All

‘t‘rl M

g W y|

E | L

E 10 | 201712810 ul

‘g | GPS Wk: 1948/1

.E ) ) ) : Latency [minutes]

= o Sikelble, Mﬂ-g RNX2@BKG: 1 EEA)

2. May 4. May 5. May RNX3IE@BKG: 1 .

RMX2@BEV: 2
RNX3@BEV: 2

Zoom Y axis: | Show Al || Max = 90 minutes EMa:-:=15rnir1utE51



http://www.epncb.eu/_networkdata/data_access/dailyandhourly/latency/

Data Quality METHOD g

* Focus on daily RINEX 2 & 3 data
* Daily: G-nut/Anubis*

* Once with navigation messages
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* Rerun, when precise orbits become available
* Dynamics plots = web site (1 year, full history can be viewed)
* Once a month: G-nut/Anubis* runs with higher verbosity

* Monthly snapshots (skyplots)

EUREF Symposium

* Store multiple key metrics in database

*Vaclavovic P, Dousa J (2016)




Satellite constellations

RESULTS

Satellite constellations vs. site log = Mails to station manager

From administrator tools:

Station Name
ARGIODOFRO
BOGIOOPOL
BRSTOOFRA
DRAGOOISR
HELGOODEU
INVROOGEBR
MATGOOITA
NEWLOOGBR

SULPOOUKR

Station Log

GP5+GLO

GP5+GLO+GAL
GPS+GLO+GAL+BDS+SBAS
GPS+GLO+BDS
GP5+GLO+GAL+SBAS
GP5+GLO
GPS+GLO+GAL+BDS+SBAS
GP5+GLO+GAL

GP5+GLO+5BAS

Status May 9, 2017

RINEX 2 data file
GPS+GLO+GAL (127/2017)
GPS+GLO (127/2017)
GPS+GLO+GAL (128/2017)
GPS+GLO (128/2017)
GPS+GLO+5BAS (128/2017)
GPS (128/2017)

GPS (92/2017)

GPS5+GLO (125/2017)

GP5+5BAS (126/2017)

RINEX 3 data file

GP5+GLO+GAL+BDS (128/2017)

GPS+GLO+GAL+BDS+5BAS (128/2017)

GPS5+GLO+GAL+5BAS (92/2017)

QZSS inconsistencies are neglected
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Elevation cut off

RESULTS s

Elevation cut off vs. site log = Diff > 3° - Mails to station managers

From administrator tools:

Obstruction/old:

includes older receivers with
8/10 channels

TRIMBLE 4000SSE/SSI

Status May 3, 2017

Station Name
BOGIDOPOL
BEOGO00POL
BRSTOOFRA

JOZEOOPOL

MOPICOSVK

MORPOOGER

ROVEQOITA,

SASS500DEU

SULPOOUKR

TRF200AUT

TUBIDOTUR

Station Log

RINEX 2 data RINEX 3 data
5(2017-05-02)

4 (201 7-05-02)

10 (2017-05-02) 4 (2017-05-02
3 (2017-05-02)

3 (2017-05-02)

3 (2017-05-02)

3 (2017-05-02)

4 (2017-05-02)

4 (2017-05-02)

4 (2017-05-02)

6 (2017-05-02)

inconsistency
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inconsistency
inconsistency
obstruction/old
obstruction/old
obstruction

EUREF Symposium

obstruction
inconsistency

inconsistency rj
obstruction Eu

obstruction




2017/091 BOGOO00POL e GPS 2+ freq.

RINEX v2 e GLO 2+ freq.
0 5 15 ® Single freq.

0 —5— 1! ' T = <%0

; A Ko B
g ooy 0’\?\ enE
c /1; Q ) c
S 45(] " ,_ VAR R
T fl‘r [ &
@ 30 % ‘ \ 30 @
[ fﬁfﬂ ‘ﬁ &ﬂr w
15 -’ 'Qn A”“" ;}‘ “’@ ) q-p;
Dn —3 3 S —f
Time [hDurs]
Mon Apr 24 07:52:33 2017 ERN CE {www.epncb.eu)
BRSTOOFRA 0
Obstruction/old: JOZEOOPOL 0
includes older receivers with OPIO0SK R
8/10 channels S ;
TRIMBLE 4000SSE/SSI i -
ROVEQOITA 0
SASSOODEU 0

Status May 3, 2017

SULPOOUKR
TRF200AUT

TUBIDOTUR

RESULTS

to station managers

g RINEX 2 data

5(2017-05-02)
4 (201 7-05-02)
10 (2017-05-02)
3 (2017-05-02)
3 (2017-05-02)
3 (2017-05-02)
3 (2017-05-02)
4 (2017-05-02)
4 (2017-05-02)
4 (2017-05-02)

6 (2017-05-02)

RINEX 3 data

inconsistency

inconsistency
4 (2017-05-02) inconsistency
obstruction/old
obstruction/old
obstruction
obstruction
inconsistency
inconsistency
obstruction

obstruction
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Data Quality - Snapshots RESULTS

http://www.epncb.eu/ networkdata/data quality/skyplots/
Plots also available for all data in EPN historical data center at ROB

ay 17-19, 2017

e GPS 2+ freq.
2017/096 BRSTOOFRA o GPS2+freq.  2017/096 BRSTOOFRA
RINEX v2 ® GLO2+freq.  RINEXV3 i f'§§§‘
0 300 ® Single freq. Bﬂﬁ | 199 E?G 3?[’ ® BDS 2+ freq.
90 . o : 90 oy T ¥ 3 ® Single freq.
75 ‘ = '. . '"_ J.. 75 75 o h ” “.._‘\ . ':._; " ; ——] 75
5 | 7 G =
P sy |8 & VRN
—_— ¥ — / :i' (=] - h : i =
5 7= (. N R
§ [ _#3 : A ‘ 1 *é 8T (] g
@ 30 W "-ﬁ]ﬂ;}jﬁ 30 @ 30 ,i 30 @
W TR 1 © Y LN =
15 70 WNGRE 15 AN 115
l | 1 1 l 1
% 700 200 300 0 % 100 200 300 0
Azimuth [deg] Azimuth [deg]
Wed May 3 11:14:48 2017 EPN CB {www.epnch.eu) Wed May 3 11:15:20 2017 EPN CB {www.epnch.eu)

RINEX 2: GLONASS dual freq. tracking
RINEX 3: affected differently


http://www.epncb.eu/_networkdata/data_quality/skyplots/

Data Quality METHOD g

To detect stations with RECENT tracking problems

Evolution of daily computed % observed/expected dual+ frequency data (G-nut/Anubis)
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80-day mean 28-day mean 14-day mean 7-day mean

/
/

o’ Diff 80-14>5 | or Diff 28 -7 > 5

EUREF Symposium

S 1
dﬂ’ Potential tracking problem
Q\\$ Station needs manual verification

Skyplots — QC time series




Data Quality — time series

RESULTS

Observed/Expected Obs. (%)

]

100
c:’.. o, %.”..fwf.w.mwzw

Ratio observed/expected observations
LEIJOODEU - RINEX 3

80-day mean

28-day mean

gg “ ..."""' e.::aM.ﬂ.,_m-h...:% .
70 %
60
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Date
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© EPN Central Bureau
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Data Quality — time series RESULTS T
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Data Quality — time series

RESULTS

Ratio obse observations
EX 3
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Ratio observed/expected observations
VIGOOOESP - RINEX 2
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Ratio observed/expected observations
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Data Quality RESULTS g
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Too many interesting things to show. A last one.... o
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Ratio observed/expected observations Maximum number of observations
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Ratio observed/expected observations Maximum number of observations
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Other Stations
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http://www.epncb.eu/_networkdata/data_quality/

EPN Time Series oxsEATom

http://www.epncb.eu/ productsservices/timeseries/

Input for the time series are

* Official cumulative EPN solution, released each 15 weeks by Reference Frame
coordinator

* Extended cumulative solution= official cum. solution + more recent final and rapid
combined EPN solutions
* based on cumulative solution computed at EPN CB
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EUREF Symposium

For both solutions, time series with

* position residuals after estimation of position/velocity and introduction of
discontinuities

 positions (ITRS, ETRS89)



http://www.epncb.eu/_productsservices/timeseries/

EPN Time Series RESULTS sty

MULTI-YEAR EPN SOLUTION

EPN station position time series: Other residual position time series: ITRF2014, 1G5, Nevada Geodetic Laboratory

WROCOOPOL (Wroclaw,Poland) [Class A] | M

OFFICIAL, SOLUTIONS INCLUDED UP TO 04-02-2017 (GPS WK 1934) (READ MORE)

WROCOOPOL 12217M001

Discontinuity
— Antenna Change — Receiver Change

Official Time Series up to week 1934 >

Extended Time Series up to week 1947/1

Residual Position Time Series
(Official EPM Solution C1934)

Year Re=idual Position Time Series
1996.0 19938.0 20000 2002.0 20040 2006.0 2008.0 2010.0 2012.0 20140 2016.0
| } - - — - -

N
—
(@]
~
o
N
N
—
>
©
>
S
Lo
O
(@)
=

= 1 | |3 | 1 Position Time Series in ITRS (IGR0E)
E I | | | =
L e ey WM#%“‘L@T‘ e T TR N e Position Time Series in ETRS29 (ETRF2000) g
5 . | | | o
< I I | I o

-10

10 || | I } Official Station Velocities published by EUREF: g
E r Izl | . | | Frame Vhorth VEast Vup :_/,_)
= 0 P e i NWM'MW?‘WH‘ ﬁmmhvmﬂttfw [mmifyr] [mmifyr] [mmiyr] L
g | | | &
S - | | t IGb08 14.9 20.2 02 -

20 +0.03 +0.02 +0.08

- | | |
T 1 - =" | | | ETRF2000 0.0 0.4 0.7
il it HEY .8 ] b - P P

E A By PR A SV AR o P S 2 oy r'c "'b'.-.a'.;"—“.-' +0.03 +0.02 +0.0s
= A S A e {*‘Y'.l L ﬂ“{‘" el R -&“ ”‘P -:Hr- AR e
- e RS I | | = SUr

50 = I | I i

234 938 1042 1147 1251 1356 1460 1564 1669 1773 1877

= GPS Week

Download Residual Position Time Seriez data



EPN Time Series RESULTS sty

MULTI-YEAR EPN SOLUTION =
S
EPN station position time series: Other residual position time series: ITRF2014, IGS, Nevada Geodetic Laboratory -
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WROCOOPOL 12217M001 Discontinuity
Residual Position Time Series — Antenna Change — Receiver Change
(Extended EPN Solution C19341)
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1. POSITIONS/VELOCITIES PUBLISHED BY EUREF

EUREF has classified WROCO0POL (Wroclaw, Poland) as a class A station which means that it can used as fiducial station for EUREF densifications. °3,§'§RE‘[@T,8{,§Y
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23272006 - 103/2007 00172005 3835751.627 £ 0.000 1177249.736 + 0.000 4841605.050 + 0.0 -0.0003 +0.0000 -0.0005 + 0.0000 -0.000% £ 0.000 %
o
14672000 - 232/2006 00172005 3835751.616 £ 0.000 1177249.742 + 0.000 4841605.045 + 0.000 -0.0003 + 0.0001 -0.0005 + 0.0000 -0.0005 + 0.000 E
002/1997 - 200/1999 00152005 3835751.618 £ 0.000 1177249746 + (LOOOD 4041605.052 £ 0.000 -0.0003 £ 0.000 -0.0005 £ 0.0000 -0.0005 + 0.000
E H 1 = I 1 1 ST nrrmrm mmamme s m A
E L s ah _J || | | |
s © g o B | | 1 Position Time Series in ETRS89 (ETRF2000) =
t B e e s e sl Ll =
< 1 (. I | I o _ — _ 3
N 0 - - | I i Official Station Velocities published by EUREF: oS
E | Frame Viorth VEast VUp E
E o >
- [mmyr] [mmfyr] [mmifyr] (Vp)
[ L
- 0 ETRF2000 0.0 0.4 0.7 L
20 +0.03 +0.02 + 0.08 QD:
. (NN
T 0 .
E b 2l | _ S Estimated ETRF2000 pos/vel
=2 1o li [ L . .« qe .
- | — (taking validity epochs into account)
. B | | |
334 938 1042 1147 1251 1356 1480 1564 1669 1773 1877 + Residual pOSition time series
= GPS Week - e .
= - e —> Variation of the position of the station

in ETRF2000




EPN Time Series

EXTENDED, SOLUTIONS INCLUDED UP TO 01-05-2017 (GPS WK 1947) (READ MORE)

WRQOCOO0POL 12217M001

Position Time Series in ETRF2000
(Extended EPN Solution C1934U)
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EUREF Symposium




Where to find all this info on EPN CB? oxson

EPN Data Quality

17-19, 2017

*
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Where to find all this info on EPN CB? oxson

EPN Data Availability & Latency

17-19, 2017
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Where to find all this info on EPN CB?

EPN Time Series
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summary I

» Upgraded tools to monitor EPN station performance - data bases
* Availability, latency
* Data quality
* Integration of RINEX 3
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* Full exploitation of the data bases is ongoing
* Correlations of all types of time series
* Additional administrator tools are under development

EUREF Symposium

* More results next year!




Wroclaw, May 17-19, 2017

Other ideas/requests?
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