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Activtites since Amsterdam

• Web page (June 2018)

• Questionnaire  (June 2018) – thanks for the returned feeback. 

• Several new / updated solutions! 

• Many improvements on the combination side (as well as graphical

support) – group mail Feb. 2019

• Current focus for the next

2-3 years: 

- improving the

input velocity field coming

from the countries.

- Develop methods to generate

velocity grids

http://pnac.swisstopo.admin.ch/divers/dens_vel/index.html

http://pnac.swisstopo.admin.ch/divers/dens_vel/index.html
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Examples from Praxis – how it works

• Poland (Grzegorz Nykiel, Mariusz Figurski) – presented by E. Brockmann due to 

absence

lots of Polish stations not provided by other ACs ! 

• ARA + UPA presented by J. Zuruzuza
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Contribution Poland (Gdansk University)

• Not once a submission – iterative approach

• New solution might be added additionally

- new solution without weight to the combination

- automatically differences are computed (as well as agreement with the 

combination)

07-Aug-2018  NEW  gut14 added

08-Aug-2018  UPD  gut14 updated

02-APR-2019  NEW  gut14 updated and gut14x extended

version included (without weight)

14-May-2019  UPD  gut14x updated (north bias and

outliers removed)

16-May-2019  UPD  gut14 removed (gut14x full weight)
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GUT14 - Update

• Removed:

- STIN – poorly estimated velocities due to the low quality of the results.

- MAR6, VIS0 – the highest residuals compared to the other solutions.

- OSMZ, ONSA, KRA1 – here the residuals are not dramatically wrong, but we 

decided to remove these stations to improve estimation of the average 

velocities. 

• We didn’t remove the following stations, despite the fact that residuals are quite 

large:

- DZIA, GDAN, BIAL, BAIA, KUTN – the residuals are large but the residuals 

from CEGRN solution have similar values but the opposite signs.

- MDVJ, SOFI, HOBU, POLV, GWWL – it is not the worst, so the residuals are 

burdened with the worse solution.

• We also removed several other stations because of low quality or too short time 

series. Generally, we removed 15 stations compared to our first solution.
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Impact

• Before Update

• After Update
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GUT14X (new test contribution)

• It was made based on weekly coordinates and covers longer period of time (1678 

– 2038 GPS weeks). Reference is based on IGS14 (instead IGS08)

• We’ve also improved time series filtering and we’ve applied constraints for 

stations closest than 2 km. This solution should be more stable and reliable

gut14 - Updated

gut14x  (no weights)
Diff. to combination

Only gut14x 

(full weight)
gut14x - updated 

(no weights) Outlier in gut14biased alignment + outliers
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GUT14X

• GRYF

Google
Mercator

Input gut14x

residual
Input gut14
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Current Polish velocity field
https://test.map.geo.admin.ch/?lang=en&topic=ech&bgLayer=ch.swisstopo.leichte-

basiskarte.vt&zoom=0&layers=KML%7C%7Chttp:%2F%2Fpnac.swisstopo.admin.ch%2Fdivers

%2Fdens_vel%2Feu_dens_vel_all.kml (2 minutes loading…but then good performance)

Tectonically pretty stable 

country and well defined by 

ETRF2000 reference frame

https://test.map.geo.admin.ch/?lang=en&topic=ech&bgLayer=ch.swisstopo.leichte-basiskarte.vt&zoom=0&layers=KML||http://pnac.swisstopo.admin.ch/divers/dens_vel/eu_dens_vel_all.kml
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Example: KATO
It’s a known local instable 

station (but EPN station) 

due to mining

Same results for 3 ACs
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Quick Example 2: EPN Densification
NGK grid may have a «problem» (enters with 

high weight in the combination)

Further outliers request a iteration …

~1500 sites with overlaps

~90 deletions
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Quick Example 3: ITRF2014

Sparse. Not error-free (removing sites on the combination level necessary)

136 sites with overlaps (global), 70 in Europe

9 deletions
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Considered Solutions (ARA)

Daily (RAPID and FINAL): about 350 sites

31 different antenna models used

41 (if the radome is considered)

Latitude varies from 27.5N to 48.3N

Longitude varies from 31W to 7.5E

With such latitude variation, the antenna

Latitude-dependent model of IGS must be

Considered: a simple offset will not work
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Considered Solutions (UPA)
RINEX data are polled daily from a variety of FTP repositories in 

Italy and neighboring areas.

The cumulative solution consist of +600 sites

BKG
BEV
ASI
IGMI-RDN (Rete Dinamica Nazionale)
TPOS (Provincia Autonoma di Trento)
STPOS (Provincia Autonoma di Bolzano)
SMARTNET (Rete GNSS nazionale Leica Geosystems)
NETGEO (Rete GNSS nazionale Topcon)
SPIN (Rete interregionale GNSS Piemonte-Lombardia)
Rete GNSS Regione Abruzzo
Rete GNSS Regione Puglia
Rete GNSS Regione Umbria (in progress)
Rete GNSS Regione Friuli Venezia Giulia
Rete GNSS INOGS
INGV (Istituto Nazionale di Geofisica e Vulcanologia)
Rete GNSS NOA (Grecia)
Rete IGEWE (Albania)
Rete ALBPOS (Albania)
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Validating Results (all contributions)

At a glance we can see a lot of useful information: 
http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS

Number of Acs computing

certain sites

Basic statistics of the individual 

solutions w.r.t. the combined

http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS
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Validating Results (all contributions)
At a glance we can see a lot of useful information: 

http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS

Some statistics are also provided for each AC which are useful to help in 

improving the results!

http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS
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Validating Results (site-level)
A list of outliers and deleted sites (ARA: basc08) is provided: 

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

In the MANUAL deleted case, the time series are OK:

ACOR: well-known A Class with high Eastwards Velocity

ALBA: well-known A Class with high Downwards Velocity

MOLI: EPN D with high Downwards Velocity
http://www.epncb.oma.be/_productsservices/coordinates/img/EPN_ETRF2014_NE.png

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
http://www.epncb.oma.be/_productsservices/coordinates/img/EPN_ETRF2014_NE.png
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Validating Results (site-level)

A list of outliers and deleted sites (ARA: basc08) is provided: 
http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

In the OUTLIER detected case, the time series are noisy

also in the EPN solutions:

LAGO: B Class very noisy during 2018

SFER: IGS, very noisy in 2018

TERC: A Class, very noisy in 

The time series of these stations are not very long.

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
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Validating Results (AC-level)

Our solutions (ARA: basc08) are compared with other ACs: 

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

156 common stations: ¿bias in Up?
139 common stations: no biases, but could be tricky

41 EPN, A Class included: NO BIASES

45 common stations: ¿bias in Up?

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
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Validating Results (site-level)

Each site (ARA: basc08) can be compared with other solutions: 
http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

ARA T. Series

4 ACs

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
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Each site (ARA: basc08) can be compared with other solutions and SORTED by any
column: http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

ARA T. Series

In this case, VALA seems OK in our analysis, but might be too short time span.

Validating Results (site-level)

6 Acs: largest residual w.r.t combined in Up, -2.35 mm/yr

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
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Each site (ARA: basc08) can be compared with other solutions and SORTED by any
column: http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html

ARA T. Series

In this case, LLIV seems to need some polishing!

LLIV: 10 Acs include it

Validating Results (site-level)

http://pnac.swisstopo.admin.ch/divers/dens_vel/003.html
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Similar procedures can be carried out for all the Acs (UPA: it08) : 
http://pnac.swisstopo.admin.ch/divers/dens_vel/020.html

UPA T. Series

(Velocity CONSTRAINED TO ERIC)

MILO+ERIC span for more than 3 years….

MILO & ERIC should be excluded from the UPA solutions.

MILO 5 Acs include it

Validating Results (yet another AC)

http://pnac.swisstopo.admin.ch/divers/dens_vel/020.html
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In most cases, we see agreement:

2D: below 0.5 mm/year level; Vertical: 1 mm/yr in the Up!!!

Validating Results (last one!)
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tasks of Amsterdam-Splinter

• Common web exchange platform 

- Feedback from the combination to the providers partly prepared  web 

page available

• Visualization tools (kml ?)  test viewer available

• Prototype interface to WG “Deformation” established  values send und 

used (EGU 2019, EUREF 2019)

• Data input cleaning (current provider): Check solutions, update solutions

• Networking:

- Connection to geophysical/seismic community  various institutions 

extremely interested already, because no longer limited to national 

borders. Help notifying activity in your country

- Volunteering persons to the WG (provider/user)  continue work

• Velocity model:  basic models for data checks, fine models for EU 

Dense velocity model (long-term goal) – co-workers are welcome 


