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EPOS-GNSS: prototype solution in double difference from CNRS-UGA analysis center
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The prototype EPOS solution spans the 2005-2015 period and includes a.Division in N sub-networks a.Time series combination
about 600 European permanent stations. = h d ind dantly. th " K is first lit int b Example of time series processing for the station A Coruna (ACOR) in Spain
Network of the European permanent stations used O €acll Gay inacpeiidalitly, e NEWOTK IS TSt SPIL N Sub= = Heor ACOR ACOR
for the prototype EPOS solution nEtworks (bEtween 8 and 14 Su bnetworkS) US|ng NETSEL tOOI J00 e S I e e g’_‘“‘" s LG i FI005 NV North = 16,29 mavyr (2005 DOF = 2015 ghoth  mms= LSmm #3853 _V_North = 16.38 mmiyr (2005 001 - 2015 365 gNoth  rms= 12mm #3852! V_North = 16.66 mmiyr (2005 001 - 2015 365) The PYACS SOftwa e was USEd tO
included in the GAMIT/GLOBK package. The sub-networks consist Pl e il 2 o b e i ‘ compute the time series. PYACS consists
in about 40 stations, with 2 overlapping stations. = 2 £ A, . £ in a set of tools, written in python langage
Example of division in 8 sub-networks for the day 100 in 2006. = T B T B T Y BTy 2 i — : S S— 20:;;0 1 Z . » as b o _57 S ; | ‘ and dedicated to the aqaly5|s of gec_>det|c
The tl.e SUb—nework, in blaCk, ConSiSts in a Set Of Station 150 East Y ms= 65¢§mm #3906('2005 001'201,5 365) ) 6East ' rms= 1.2Ymm #3906 YV_East=20.5,4 mml:r(ZOO!éOOl-ZOlS 365) 6535300[6'0 ms= 210??“91\ #385301]%35.:51:2209%13}?mwr|2%%%4681-20152%%(330 6East200|6'0 rmsl= 210??1121 #385%01'%?Ea5t=Z?é‘g'gWyr[Z%Q%gadgl-20152%%32')0 data. It Was developped In Observat0|re de

= EPN site (335) couples belonging to the 7 others sub-netrk : | ] ) i PNV SNONNS SRS N la Cote d'Azur in Nice (France) by J.M.
Al S 5 5o = £, |  Nocquet. This package allowed us to

m renag site (79) ) o S S s N L Ll Ol i s RF RTINS T 1 Py o visualize the position time series for
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correct for the jumps associated with
material changes (antenna or receiver).
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b.Velocity field computation

We computed the 2005-2015 wvelocity field by using GLOBK software. Such a
Comparison of 2005-2015 velocity field obtained with either GLOBK or MIDAS softwares

combination on 11 years with about 600 stations is very time consuming (more than

: 58 = ',.;,;7:' S — 1) 0, 100h). This no splittable step is exposed to computer instability that is why we are
4° 6° 8°10°12°14°16°18°20°22°24°26° S— #42 a MIDAS .- ” li;f.!'; looking for a faster method.
The RINEx data and metadata were dowloaded from archive centres o o= mmyr/f;f : wrt Burasia plate & MIDAS software, developed by G. Blewitt in Nevada Geodetic Laboratory (USA),
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(GSAC nodes) maintained in :
- France (CNRS-OCA): RENAG cGPS network
- Greece : NOA cGPS network o e o e
- Italy (INGV) : RING cGPS network 70 00T =0T A0 =80 =0 A0 0
Data from the European Permanent Network (EPN), dowloaded from | It allowed us to define parameters of the jobs (GAMIT processing) 52
the EPN server, were also included. to launch on a distributed system.

_RODS

seems to be a good alternative, that we are actually testing.
We compared the 2 velocity fields and highlighted significant differences for some site.

Histogram showing the
repartition of the velocity
difference between the 2
processings with GLOBK and

Our data set is stored on a distributed data-
management system called IRODS, maintained in

b.All sub-network processing
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the University Grenoble Alpes (UGA), France. It ﬂm For each day and fo'f eac.h sub-network MIDAS
consists in about 1 850 000 rinex files of about N /7 > the GAMIT processing is conducted 46° v
3kb, being an amount of data of about 750G. I, md?pendently on  the I fhlgh ) ,,,,,,,, -
L i e performance computing platform - 44°
Data were processed in double difference with ' CIMENT hosted at UGA. Theoretically, CIMENT )
GAMIT/GLOBK software. for the EPOS prototype solution, 56 400 42 o vl Ul Z I AT
jobs have to be launched. These jobs, . ot et noisy, time  series: or| | geophysical signa
2 PrOCeSSing Chart launched in best-effort on 3 different 40 P L 220 |With seasonal signal \So-Selsmis Jur)
clusters, present an identical format 18 ° o Explanations for the velocity differences.
with a walltime of 2h. The mean ¢ . } Tin;el_eps;)e;ries to short, no result with MIDAS
J)Aata Dases l 1 l 1 ° 5, - eg
— ™ duration Of_ these jobs is 25 min. '?‘t th,e &, 36 3, W Lo et 1 A i he. Ry 5% nifn. o - Noisy time series (eg PESA, difference of
* French GSAC end Of thIS Stepl a GAMIT h-flle IS o o .0 o o o [o o Io o o o I o | o o o o o o o n /.8 mm/yr for the horizontal component and
-Gre.ekGSAC available for each couple day/sub- —12-108 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 . 2.1 mm/yr for the vertical one)
* Italian data from INGV ftp twork . o -Time series offset by geophysical signal (eg
» Data from EPN ft NELWOrK. —_— - : :
ata from P S T s a e Toae e I AQUI, station near to the Mwé6.3 I'Aquila
. . - - earthquake that occurred on 6/04/20009.
Daily — o L Meta.data C. Da | Iy com b| nat|0n 'a te com pUtatlon Difference of 4.7 mm/yr for the horizontal
processing — e S — P — T P S —_— component and 8.7 for the vertical one)

An other set of about 4000 (in theory) very short jobs has to be
launch to combine the h-files of the different sub-networks and
obtain a daily solution for the whole network. These jobs last a
few minutes.

The daily solution is obtained at that time in the form of a
SINEX file. The whole SINEX file set consists in an amount of
about 400G.

’ 4.Quality check

Along our processing chain, we included two quality checks.
After the GAMIT processing of the sub-networks, we checked the
RMS value. The unexpected high RMS values were due to no
accurate enough a priori coordinates for some sites. We re-
estimated them and re-lauched the processing of the sub-network.
After the daily combination a few SINEX files were associated with bt it/ ;
high CHI**2 value. A sub-networks reorganisation allowed us ety mmiye o, S |
to optimize the consistency within the daily sub-network set. e e P '

On the left:

2005-2015 velocity

| field computed with
- GLOBK software

After a selection of reliable sites in Italy and
surrounding areas, we made some tests for the
strain rate computation, using a set of tools
developed by Y. Ziegler in Ecole et Observatoire des
Sciences de |la Terre, Strasbourg (France).

e Re-estimation
of the a priori
coordinates

B e —

* Reorganisation of |
the sub-networks

On the right: strain
rate map deduced
from the velocity field
on the left.

The pink star ¥ shows
the Mw6.2 Amatrice
earthquake that
occurred on
25/08/2016
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