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European Plate Observing System (EPOS)

INTEGRATED
CORE

SERVICES

What? CENTRALHUB

EPOS is the European Research Infrastructure serving Solid Earth science

i Measure how ground moves
1 Zraclice N v Understand why ground moves INTEROFERARILITY
/ — LAYER

Multidisciplinary research pl,aife-rmfo provide access to quality controlled data
from diverse Earth science disciplines, together with tools for their use in analysis

and modelling

2002 2008 2010 2014 2014 2019 2020
PILOT

IMPLEMENTATION OPERATIONAL
PHASE PHASE

POP aims at enabling Data and Service provision and strengthen their sustainability

ICS-D
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https://www.ics-c.epos-eu.org/
EPOS ICS = ?2v Login

EUROPEAN PLATE OBSERVING SYSTEM

=

Ce S f\ @ (@) ﬂ?ﬁl e £2

e \ et ’4‘ @ i)li‘- -
EISMOLOGY NEAR-FAULT VOLCANO GEOMAGNETIC -""»: POGEN MULTI-SCALE GEO-ENERGY TEST
e‘-\"\ces.a( a\ a“d a“e OBSERVATORIES \ HJ(L s OBSERVATIONS OBSERVATIONS ZARDS : ABORATORIES (El%%‘;)f?thﬁ\'lv

\CS E e(a’t\on ,‘ed ar\d
foly Of\t\\l evalud
o
Bpror
\

DATA ACCESS

Access to scientific data from

the communities

Trans National Access Administrative Database Research Infrastructures  External Community Portals
(Granularity Database)
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Central Hub of EPOS Integrated Core Services

Access 0
(meta)data
trom different

EPOS ICS

© thigd (™
g Advanced Search
)
Results (225)
[ Geoelectromagnetism (19)
EGeology (8)

E Anthropogenic Hazard
Observations (29)

Volcano Observations (45)
@ satellite Observations (8)
B Geodesy (14)

[ Near Fault Observations (27)

E seismology (55)

Selected Items Clear

(0)

HO HO WO dw

o

B satellite Observations (8)

https://www.ics-c.epos-eu.org/

2 ?2v Login

I m \rnp’ 3 ;’V ‘ m Ir”‘{."’\r" : x

BinsARr (8)

Wrapped
Interferograms

Spatial Coherence

Unwrapped
Interferograms

Map of LOS Vector

Interferogram

Atmospheric Phase
Screen from Global
Atmospheric Model

DEM in radar geometry

Lookup table from
radar coordinates to
ground coordinates

LO5 Displacement
Time Series

Mot ye, Earthstar Geographics, CNES/Airbus DS, USDA, ...

! ICS training video https://www.youtube.com/channel/UCW-W9nukPpUP4iH94D4D1rw
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EPOS Integrated Core Services —

. OBSERVATORY
https://www.ics-c.epos-eu.org/ OF BELGIUM

B Geodesy (14)

EPOS ICS Elpata (2)

GNSS Stations with RINEX Data % &

List RIMEX Files search
parameters

Pim

Download RIMEX file Metadata

Results (225
esu ( ) from EPDS Validated Providers

Fim

[ Geoelectromagnetism (19) BlProducts (11)

B Geology (8) B Raw GNSS Position Time Series (1)

E Anthropogenic Hazard
Observations (29)

Raw GNS55 Position Time
] Series from WUT-EUREF X X
@B volcano Observatio Distribuition

[ satellite Obse B cleaned GNSS Position Time Series (5)

Cleaned GN5S Position Time
=2 Series from UGACNRS X 3
Distribuition

B Geodesy (14)

@ Near Fault Obse

E seismology (55)

Cleaned GN5S Position Time
==
Series from INGY Distribuition i
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Cleaned GN5S Position Time
= Series from ROB-EUREF X 3

Selected Items Clear Distribuition

(0)

Cleaned GN5S Position Time
Series from LT Distribuition

ar Geographics, CNES/Airbus DS, USDA, ...
Cleaned GN5S Position Time

Series from LTK-EUREF X X
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EPOS Timeline - GNSS

2002 2008 2010 2014 QUL 2020
5 — PILOT
EUREF TWG appointed representative to EPOS. PHASE PHASE PHASE

2012: Impossible for EUREF (no legal entity) to formally
not contribute to EPOS.

Individual EUREF agencies could assure EUREF standards
are transposed to EPOS.

2015: EPOS Implementation Phase

Several EUREF agencies helped to shape the future EPOS
infrastructure.

2019: EUREF resolution encouraging its members to EROSigoals relatecHoIGNSS:

contribute to EPOS

More and more agencies involved in EUREF started to
contribute also to EPOS.

v Provide access to GNSS data, metadata, and products

v" Promote best practices for GNSS station operation, data
quality control and data management

i i v Maintain and develop GNSS products for Solid Earth sciences
2020: Start of EPOS Pilot Operational Phase

Some of the EPOS-GNSS services are mature enough to
be tested by EPOS.

elusAo|S ‘euellan 1,z02/50/82-9z ‘wnisodwAs 434N3

2021: EUREF-EPOS ERIC Memorandum of
Understanding under preparation

) O
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EUROPEAN PLATE OBSERVING SYSTEM

WV, 0
CeOL 06

OBSERVATORES

Central Hub of Integrated Core Services
https://www.ics-c.epos-eu.org/

GEOMAGNETIC  ANTH
CASERVATIONS

DATAACCESS
Access to scientific data from
the communities

o @
J/ \\

Trans National Access Administrative Database Research Infrastructures  External Community Portals
(Granularity Database)

Web services Web services

()
@

EPOS-GNSS data portal
http://gnssdata-epos.oca.eu/

:S GNSS DATA GATEWAY (% Give your feedback | Command Line Client  History  Help
+ Data Controls
-
] %
]

EPOS-GNSS product portal
https://gnssproducts.epos.ubi.pt/

GNSS PRODUCTS PORTAL
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+ Q Networks ~ °
* Analysis Centres
Rectangle oy
. o o B €POS (@)
Lat-Lon Bounding Box R @ <
l:l _._.J @ INGV - Istituto Nazionale di Geofisica e Vulcanologia - Centro
° Nazionale di Terremoti, Rome, taly CD
[N | @  uokowRs. UnversiérenobieApes Fance S
« —_—
[ ] 3] conss o
circle o} ROB-EUREF - Royal Observatory of Belgium, Belgium
KAZAKHSTAN
Latitude Longitude EUREF-EPOS
[ ] o
Radius (Km) o @ $SGO-EPND - Satellite Geodetic Observatory, Hungary
& TURKEY 040 /i i )
° & = 5 i ] —
5 10 v]
4
. - LY scharin 4 shename Atitude Country ciy Agency Network Avaitaility
LIBYA EGYPT SAUDI
Atiantic R
Seen i i CreL IR Loana e e = iy TR e

0026000EY Guben,OF 10938 Germany Not disclased oo

o]
Install Date | End Date Network a
a
o]

0139000EU Rothenburg, DE 204 Germany - Notdisclosed N0

ex: epn,it
inverse 1 1670006y o7 3099 Germany Not diclosed E#n0

FLEPOS

2002-10-04 Viaams-Bra... Aarschot Flemish Info.

Belgium
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OF BELGIUM
+
1. Permanently tracking GNSS stations —
a) Presently active ma
or 2
b) Decommissioned stations that worked for 3
minimally 3 years k" o @,
) =
2. Maintain station metadata (site log + other N
(@)
metadata) s
==
(@»)
3. Provide free access to daily RINEX data (v2 or v3) %
R
=
[
[
=
)
Agencies providing GNSS data to EPOS need to formalize this 2
through the signature of the EPOS-GNSS data supplier letter CCTD
o)
=3
Q
o & -3
1205 stations « Casablanca Tugiea ngam Cyprus® W stanon” .B<
v'240 EPN stations (66%) L 4 g \ / B
v'828 EPN densification stations b _ : «Cairo)|
v'137 other GNSS stations o e 5 A Libya

Lesflet | Map tiles by Stamen Design, CC BY.&/0/— Map dsta ® OpenStreetMap
16 stations from the Netherlands (received on 27/05/2021 are not yet included)



EPOS-GNSS station site logs

Development of M3G
Full harmonization between EUREF and EPOS

« M3G used to submit/validate site logs of
EPN, EPN densification and EPOS stations

» IDENTICAL site logs in EUREF and EPOS for
common stations
» Site log has to be submitted just
once

Welcomel!

EUREF Permanent
Network (EPN)

o ®

EPN Densification
Network

o ®

European Plate
Observing System
(EPOS) Network

o EPZ:S

Metadata Management and Distribution
System for Multiple GNSS Networks

n B Agencies @ Stations BB Metadata Catalog &8 EPOS Data Nodes "g*Networks WMl Documentation~ @ About ~

Supported GNSS networks

https://gnss-metadata.eu
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2687 GNSS stations with metadata in MG

ra|®
LJ

‘W

L/
g .
j 94 A \ag
“' M?“ Ageria ﬁ EPN stations L
i Sat EPN densification stations
EPQS stations
1y

; Maur, zedlSed
POOJ km ‘]u (YN N

5'Leaflet | Map tiles by Stamen Design, CC BY, 2,0 — Map data @ OpenStreetiiap

%] Login

MEDAOOESP
Ficrware update o

VLVLOOUKR
Antenna changed to

LUTKOOUKR



https://gnss-metadata.eu/

EPOS-GNSS station metadata

Time since last site log update

» Site log updates are time consuming for agencies
operating large amount of stations

* Goal: to automatically trigger site log update in M3G
when agency updates site logs in their local data base

One of the issues to be solved during EPOS Pilot
Operational Testing
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GNSS data availability

EPOS GNSS Data Gateway: http://gnssdata-epos.oca.eu
Command Line Client  History  Help ~

Ep§>5 GNSS DATA GATEWAY

Gics

| Files Search / Downioad Show advanced search

+
Rectangis fi 4
Lat-Lon Bounding Box LJ
mamm O
[ R
Circle
Latitude  Longitude
;
Radius (Km) ¥

TURKEY

LIBYA EGYPT SAUDI
S A HARA

U
ARAB 1A

Q Networks ~

KAZAKHSTAN

IRAN <

%
4
L4

Zoom : CTRL+SUHOLL Leatiet

2002-10-04 .

VA f

Belgium

Viaams-Bra.

’

Aarschot

/

inverse

Flemish Info... FLEPOS

EPOS data nodes provide access to RINEX data available from
underlying data centers IF they pass quality control

~

Centralized access to RINEX data via
Web interface
APIs

EPOS datanodes = . = . T

T T— | i - Belarus
London o Amsiecdam +Berlin «Warsaw e
5 ~{_"&f€185e‘5 W"s,"mnd_ ixrmwriKiev
W@Wv;’;ﬁk; * Pkt Qwh e ( Ukraine
Frnce. SefaeB g O o U

Bay‘of'Biscy . “Milan’ j\"',\,«,“: "'{\; Romania ¥

] : ) gL dw e ./
@ @ % \ 5 S,

AT atic (l"\laubana Black

s |
ey Barcelona *Rome ) N
Pom‘| id - > ’ ‘T{r" 0 Istanbul
g O Y Gleoce =
’ Spain 8= : TN y
eAlgiers  eTunis OV

RINEX data remain at Data Centers
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GNSS Data Discoverable from EPOS Data Gateway T

OBSERVATORY
OF BELGIUM

m
(e
X
m
M
. . i w
Pilot Operational Phase - 3
S
Not all station data are accessible yet from EPOS-GNSS data D
gateway 5
~ Iceland £
. . . ® @ N
- Some nodes still being set up (e.g. Belgian node) - (o
N
. . oo
- Some nodes are still being populated S
- Clean up all RINEX data & site logs %
/ ()
N
—
—
Only RINEX data consistent =
with site log info will be =
accessible from EPOS-GNSS %
data gateway o
%)
(@)
<
()
1205 EPOS Stations at DGW g.
.' 833 =stations with more than 30 days of RINEX data
O 11 stations with less than 30 days of RIMNEX data ’ .
‘ ) ® o
3  Tunisia Cyprus®
.' 361 stations without RIMEX data ® et Ny Sca Feband
Lesflet | Map tiles by Stamen Design, CC BY 2.0 — Map data ® OpenStrectMsp
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GNSS Products
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Daily / Weekly Positions

P

T — Position Time
e o & Gty oS ST Dail / Wee kly
RiEhsio o s3/m1 e R g cnmwo, nos,
/0170 FERDICE FAARE. COOROTMATON (3utiette LEcnMD, oo,
e Nt Teén, 1o v Vo 2ree! e S0t oo S o
s eries

)
LN DATA_START
oy~

Guma
£ 15:274:00000 20:312:86370 3, rms= 150 mm #1296
1 96:001:00008 96:127: 06378 3
2 96:270:00008 03:111:86378 10

9.
ves 7 93:114:00000 04:293:88370 1,

Y North = 18.46 mmyyr (2016 001 - 2017 287)

Velocities

120
GPS TLSE 4677853, 771
20

GPS TLSE 4527851 any

Strain rate maps

Dominant Deformation Style
mvarlant of 30 ¢ tensor

(nano-strain/year)
(nano-strain/year)
— 50 25 0 25 S0
1 0 100
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GNSS Products

EPOS-GNSS Product Portal: https://gnssproducts.epos.ubi.pt/

EP@S GNSS PRODUCTS PORTAL Bsney R I  bataortl I © Login~

Data Controls

Velocities Power Spectral Density ~ Strain Rate

@
sland, Analysis Centres
. R ——
!
EPOS
et ©
[ o] INGV - Istituto Nazionale di Geofisica e Vulcanologia - Centro
& Nazionale di Terremoti, Rome, Italy
a UGA-CNRS - Université Grenoble Alpes, France
EUREF
[ o] ROB-EUREF - Royal Observatory of Belgium, Belgium
O'zbekistor EUREF-EPOS
@ in €
& [ o] SGO-EPND - Satellite Geodetic Observatory, Hungary
&
o 353e /'ty . L
[1o00kn ___| O | Leaflet | EPOS - European Plate Observing System
Show {20 <] O —
s-Char I 4 siteName Altitude Country city Agency Network Availability
002200DEU Frankfurt Oder, DE 10897 Germany - Not disclosed EPND n
002600DEU Guben, DE 10938 Germany - Not disclosed EPND u
013900DEU Rothenburg, DE 22043 Germany Not disclosed EPND a
014700DEU o147 380.99 Germany Not disclosed EPND a

Analysis Centers UPLOAD products to product portal

Products can be based on data from EPOS and non-EPOS stations (taking data licenses

into account)

EPOS Pilot Operational Testing: EPOS-GNSS Product Portal currently under revision!

Uploaded GNSS Products

A. EPOS-specific solutions
1. Double difference
2. PPP

B. EUREF solutions
1. EPN daily combined solution
2. EPN reference frame solution
3. EPN densification solution

C. EUREF-EPOS solutions
1. Combination of A.1, A.2, B.3
2. Strain rates
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EPOS’ Pre-Operational GNSS Services in a Nutshell oesERATor

OF BELGIUM

Ambition: Provide information on ground motions based on permanent GNSS stations in Europe

Collaboration between agencies involved in EUREF and geophysicists from all over Europe

Data Services Contributions from

+ Collection of and access to station metadata through M3G * EPN station managers
) ) * EPN data centers

+ Centralized access to daily RINEX data through EPOS-GNSS Data Gateway o SN el B

Product Services
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* EPOS-specific GNSS data analysis ol Tl el

» Centralized access to GNSS products through EPOS-GNSS Product Portal * EPN analysis coordinator,
* EUREF products * EPN reference frame coordinator
» EPOS-specific products * EPN densificat.ion WG ‘
«  Common EUREF-EPOS products » EPN deformation modeling WG

Linked through web services (APIs) to the EPOS ICS where GNSS data and products can be combined with other data.




