EPN AC solutions and network design in the context of the EPN

repro3

Tomasz Liwosz

Warsaw University of Technology, Poland

Virtual Zoom meeting

November 7, 2022, 9-12 CET

Tomasz Liwosz EPN AC solutions and network design



Introduction

m 12 EPN AGCs (11 of 16 present and one

new AC at the GFZ) are gOing to AC Software Solutions # sites
participate in the EPN repro3 project AST  GipsyX 1.6 Final %

u The goal is to Check: BEK Bernese 5.2 Final RO3 130
L. . . . BEV  Bernese 5.2 Final - 177

m the distribution of stations (active and BKG  Bernese 5.2 Final RO3 149
former) wrt. the number of processing COE Bernese 5.5 Final - 39

ACs (min. 3 ACs per station) IGE Bernese 5.2 Final RO3 92

m the number of 1GS20 stations IGN  Bernese 5.2 Final  RO3 62

i X LPT Bernese 5.3 Final - 59

m the number of stations in AC networks MUT GAMIT 10.71 Final RO3 151
since 1996 NKG  Bernese 5.2 Final RO3 104

L. ., . RGA  Bernese 5.2 Final - 64

m The analysis is based on information ROB  Bernese 5.2 Final RO3 110
provided in file ftp://ftp.epncb.oma. SGO  Bernese 5.2 Final ~ RO3 51
be/pub/stat / 1/ SUT Bernese 5.2 Final RO3 64
e/pub/station/genera UPA  Bernese 5.2 Final RO3 86
StationProcessingStatus.txt and in WUT  Bernese 5.2 Final  RO3 144

IGS20 files (coordinates, discontinuities)
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ftp://ftp.epncb.oma.be/pub/station/general/StationProcessingStatus.txt
ftp://ftp.epncb.oma.be/pub/station/general/StationProcessingStatus.txt
ftp://ftp.epncb.oma.be/pub/station/general/StationProcessingStatus.txt

Distribution of active stations

m Distribution of EPN stations wrt.
a number of processing ACs in
operational and repro3 solutions

m Distribution of EPN stations (396)
according to the number of processing

ACs
- - #ACs #ACs in repro3
#ACs  #sites (16 ACs)  #sites (11 ACs) in oper. 1 2 3 4 5 Sum
1 0 15 5 _ 1 _ 1
2 1 106 3 10 46 31 - - 87
3 87 192 4 4 54 121 52 - 231
4 231 75 5 1 4 37 22 7 71
5 71 8 6 - 1 3 01 1 6
6 6 0
Sum 15 106 192 75 8 396
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No. ACs: o
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GFZ network of EPN stations
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Additional stations in AC networks

m In order to have at least 3 ACs per station, the remaining stations assigned to one
(7 stations) or two (57) ACs need to be added to other AC networks

m The following aspects taken into account:
= number of stations in present AC networks (more stations assigned to lesser
networks)
m region of interest
= number of 1GS20 stations
m number of stations since 1996
m The additional stations could be processed by ACs also in the operational
solutions:
m the potential discontinuities between repro3 and operational solutions could be
minimised
m longer position time series in AC solutions
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Additional stations in repro3 AC networks

AC Software Solutions # sites OPS  New sites  #sites R03
BEK Bernese 5.2 Final RO3 130 1 131
BKG  Bernese 5.2 Final RO3 149 3 152
GFZ EPOS-8 Final RO3 114 0 114
IGE Bernese 5.2 Final RO3 92 5 97
IGN Bernese 5.2 Final RO3 62 0 62
MUT GAMIT 10.71  Final RO3 151 8 159
NKG  Bernese 5.2 Final RO3 104 0 104
ROB  Bernese 5.2 Final RO3 110 3 113
SGO  Bernese 5.2 Final RO3 51 13 64
SUT Bernese 5.2 Final RO3 64 17 81
UPA  Bernese 5.2 Final RO3 86 15 101
WUT Bernese 5.2 Final RO3 144 9 153
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Examples of proposed new stations in AC networks (1/2)

SGO SUT
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Examples of proposed new stations in AC networks (2/2)
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Proposed stations to AC networks

BEK: LAMPOOITA

BKG: GRACOOFRA, IZMIOOTUR, RVNEOOUKR

IGE: DOUROOBEL, FRNEOOITA, HERSOOGBR, SARTOOITA, ZIM200CHE

MUT: DNMUOOUKR, GWWLOOPOL, ISRNOOITA, KLNKOOBLR, MOGIOOBLR, SMLAOOUKR, SWKIOOPOL, VITROOBLR
ROB: GRASOOFRA, WTZROODEU, ZIMMOOCHE

SGO: BISKOOCZE, BRTSOOBLR, BSVZOOITA, DGOROOMNE, DVCNOOSVK, ENZAOOITA, KNJAOOSRB, MNSKOOBLR,
MOP200SVK, MOPIOOSVK, PFA300AUT, RIVOOOITA, VIRGOOITA

SUT: AGRNOOITA, BME10OHUN, BUTEOOHUN, CFRMOOCZE, CLIBOOCZE, CPAROOCZE, CTABOOCZE, GALHOOITA,
GOP600CZE, KATOOOPOL, KRA100POL, LINZOOAUT, PENCOOHUN, SVLLOOITA, UBENOOITA, VACOOOCZE,
ZZONOOHUN

UPA: AGRNOOITA, ASTROOITA, BIRGOOITA, BSVZOOITA, GOPEOOCZE, GRAZOOAUT, LIGNOOITA, MATGOOITA,
MEDIOOITA, PENCOOHUN, SARTOOITA, SVLLOOITA, UBENOOITA, UCAGOOITA, VIRGOOITA

WUT: BBYSOOSVK, KUNZOOCZE, MARPOOUKR, NOVPOOBLR, PINSOOBLR, PSTVOOBLR, SODAOOFIN, TREUOOITA,
TRMIOOITA
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Characteristics of AC networks including proposed changes

AC Software Solutions 7 sites
ASI  GipsyX 1.6 Final - 96 P . . . -
BEK  Bernese 5.2 Final RO3 . m Distribution of stations in present final
BEV  Bernese 5.2 Final - 177 solutions (16 ACs) and in proposed
BKG Bernese 5.2 F!nal R0O3 153 future solutions (17 ACS)
COE Bernese 5.5 Final - 39
GFZ EPOS-8 Final RO03 114
IGE Bernese 5.2 Final RO3 97 #sites in final sol.
IGN Bernese 5.2 Final RO3 62 #ACs 16 ACs 17 ACs
LPT Bernese 5.3 Final - 59 5 1 0
MUT GAMIT 10.71  Final RO3 159 3 87 5
NKG Bernese 5.2 Final RO3 104
. 4 231 224
RGA  Bernese 5.2 Final - 64 5 71 149
ROB  Bernese 5.2 Final RO3 113 6 6 16
SGO  Bernese 5.2 Final RO3 64 7 0 5
SUT  Bernese 5.2 Final  RO3 81
UPA  Bernese 5.2 Final RO3 101
WUT  Bernese 5.2 Final  RO3 153
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Former EPN stations (preliminary)

BKG: AMMNOOJOR, NSSPOOARM, OBE200DEU, OBEROODEU,

m There are 75 former EPN stations VENEOOITA

#ACs  #sites (11 ACs)  #sites (RO3) GFZ: ANKROOTUR, BORKOODEU, BZRGOOITA, CAENOOFRA,
CAGZOOITA, CREIOOFRA, DUBROOHRY, EVPAOOUKR,
1 11 0 HOE200DEU, KELYOOGRL, MARJOOCZE, MDVOOORUS,
2 18 0 NOTOOOITA, OBE200DEU, OBEROODEU, PFA200AUT,
13; fg ‘2‘? TRABOOTUR, TROMOONOR, VARDOONOR, WETTOODEU
5 1 5 IGE: CAGLOOITA, HFLKOOAUT, NOTOOOITA, NPLDOOGER,

6 0 1 UPADOOTTA, WETTOODEU

IGN: HFLKOOAUT, KOSGOONLD, NOTOOOITA, TOULOOFRA

= Stations aSSIgned to repro3 AC MUT: IZRSOOUKR, MDVOOORUS, THU100GRL, TRONOONOR,

networks considering: ZWENOORUS
m redundancy SGO: CAMEOOITA, PFA200AUT, PULAOOHRV
m number of 1GS20 stations SUT: MARJOOCZE, NYIROOHUN, 0SJEOOHRV, PEN200HUN
m number of stations since 1996 UPA: CAGLOOITA, NOTOOOITA, PEN200HUN, PFANOOAUT,

PULAOOHRV, UPADOOITA, WETTOODEU

. WUT: OSLOOONOR, STAVOONOR, THU100GRL, TROMOONCR,
time VARDOONOR, ZWENOORUS
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m Some stations observed for a short



Number of stations in AC

# of stations

# of stations
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Number of stations in AC

# of stations

# of stations
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m Stations of EPN network checked against the number of repro3 ACs assigned to
them

m Networks of repro3 ACs checked wrt. number of 1GS20 stations, number of
stations since 1996

m The need to improve the characteristics of AC network and the redundancy in
combined solutions was observed

m Additional stations to AC networks are proposed
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