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&) Activtites since Amsterdam

« Web page (June 2018) http://pnac.swisstopo.admin.ch/divers/dens_vel/index.html
* Questionnaire (June 2018) — thanks for the returned feeback. Nom Solution Analysis Centre

201 alpes AlpArray Initiat:

- Several new / updated solutions! cor v e e

203 bascPs
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« Many improvements on the combination side (as well as graphical
support) —group mail Feb. 2019 | S o S
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http://pnac.swisstopo.admin.ch/divers/dens_vel/index.html

&) Examples from Praxis — how it works

« Poland (Grzegorz Nykiel, Mariusz Figurski) — presented by E. Brockmann due to

absence
218 gutl4d new biversity
019 gutldx new sversit)

lots of Polish stations not provided by other ACs !

 ARA + UPA presented by J. Zuruzuza

| @83 bascosa update repari

| @22 ites Universita di Pac
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& Contribution Poland (Gdansk University)

WELO-50L018: Velocities in North in mm/y

1 1 1 1 1 1 1
700N s. - i s anialey. ...
] E
>

* Not once a submission — iterative approach &

o

07-Aug-2018 NEW gutld4 added 00N
08-Aug-2018 UPD gutld4 updated 50N -
02-APR-2019 NEW gutld4 updated and gutldx extended won J g

version included (without weight) won |
14-May-2019 UPD gutldx updated (north bias and
outliers removed)
16-May-2019 UPD gutld4d removed (gutldx full weight) o e Wt loREmeE e meE

Wed May 081811.22 2019

Cross validations in mm/y

(Sortable table)

* New solution might be added additionally TR S
- new solution without weight to the combination

- automatically differences are computed (as well as agreement with the
combination)
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@ GUT14 - Update

« Removed:
- STIN — poorly estimated velocities due to the low quality of the results.
- MARG, VISO — 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

Station residuals in mm/y

(Sortable table)

STATION LAT/LON VN VE VU |VH] « |wW]| NUM
[O5i#] [+52.798/+821.904] @.67 ©.18 -1.85 ©.69 1.85 4
[TRO1] [+69.663/+018.940] -0.64 -8.20 -0.18 ©.57 ©@.18 10
[GDAN] [+54.390/+818.585] @.63 -8.89 -1.18 ©.64 1.18@ 4
[GRAI] [+53.651/+822.455] @.52 -2.24 -8.21 ©8.57 @.21 4
[WLOC] [+52.638/+019.149] -0.82 -8.54 -0.46 ©.54 ©.46 32
[POZN] [+52.477/+016.866] @.16 -8.51 ©.18 ©.53 @.18 4
[SASS] [+54.514/+013.643] ©.48 -8.22 -0.24 ©8.52 @.24 &
STATION Maps LAT/LON VN VE VU |VH| + |wW]| NumM
[TRO1] [+69.663/+@18.948] -@8.61 -@©.2@0 -B.48 ©.65 ©.48 11
[GRAJ] [+53.651/4@22.455] @.5@ -0.25 -8.22  ©.56 ©.22
[POZN] [+52.477/4@16.866] ©.17 -0.51 ©.18@ ©.54 ©.1@
[WLOC] [+52.638/4@19.149] -0.83 -08.53 -8.46  ©.53 ©.46
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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

Diff. to combination
gut14x (no weights) gut14x - updated Only gut14x

(no WelghtS) Outlier in gut14 (fU" Welght)

biased alignment + outliers
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Station residuals in mm/y

G UT1 4X (Sortable table)

Velocity comparison of GRYF in mmiy
s Tl e " STATION Maps LAT/LON VN VE VU |WH] «  |ww]| NUM
g o i GRYF -e.30 (2.50) (G.67) 2.52 3.67 2
:1:2 / [BUSK] -1.1% -1.75 2.68 2.1z 2.68 2
SRR SRR R RN R RRR R R R R RS [MIED] -1.36 ©.98 -2.88 1.67 2.88 2
° G s N —
RYF ‘e 077 - o e [SIEM] -8.53 1.32 1.31 1.42 1.31 2
g oo SUW1 -8.63 -8.85 2.1@ 1.e6 2.18 2
Input gut14x R
- [SPRN] .78 -8.3% -B.10 8.87 .18 8§
b3
35 SEITEECES FEITLEEEREEE SRR [TRO1] g4 -8.19 -8.51 @.86 .51 11
B . e [WSCH] @.54 ©.32 8.77 ©.32
- 4
BBOR 5 g [0SMZ] .31 -1.54 8.73 1.54
EM%MK RZ 2.0
i O TR 1235338823883 fsessgseys
GPLEacy cHOC NS TijEEESESRE TSI EIEREELICEEEE
SUCH jmi Wed May 08 19:37:24 2019
PRz  CHOS > Mercator
NOPO CTAR ——
A
Input gut14 : AT,
! residual
S S Trzet%iakiw —_—
Dzivénéw ’
Kamieﬁﬁmorski
L%O Miedzyﬂroje ‘
CRLEnC7, CHOC N @
SUCH ﬂMEI
PYRzZ CHOS > Wolin
. Glnfwo
NOPO CZAR Plgty
Regko
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Tectonically pretty stable
country and well defined by
ETRF2000 reference frame

Current Polish velocity field

https://test.map.geo.admin.ch/?lang=en&topic=ech&bglLayer=ch.swisstopo.leichte-
basiskarte.vi&zoom=0&layers=KML%7C%7 Chttp:%2F %2F pnac.swisstopo.admin.ch%2Fdivers
%Z2Fdens_vel%2Feu_dens vel all.kml (2 minutes loading...but then good performance)

Schweizerische Eidgenossenschaft
Confédération suisse

Confederazione Svizzera

Search for a place or add a map:
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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

Example: KATO

It's a known local instable
station (but EPN station)
= A | due to mining

*» Draw & Measure on map
§ * Kaliningrad
o)
» Advanced tools “ A |

A b, &
» Geocatalog Change topic » & A Gdgps! * A
A b % A
A A 4 . 2 ‘Q 4 AL A AAA
€@ & Combined EU Dense velocities a o ‘A A} A V4 . ‘

'y Ka l{]ﬁs

'\

~ Maps displayed

A
Looking for more maps? A A ‘ AA f ‘ ‘. A A Hrogna
T wh e M +%a
A r'y
= } ﬁ A ‘A Byckizcz A - A 4% Bigjgstok
Object information A i ‘ A ‘
Combined EU Dense velocities (KATO+386+133+438) - A A A A ‘ A A A
Ar A A 0N ‘ . AAaA
Point: KATO+386+133+486 in \ r'y AA r'y A 'S
AT A A ogan A A A A AL o
preoal MY W RN A A PR Same results for 3 ACs
Velocities: VE: 0.0£ 0.1 mmiyr Zielona ﬂ A POLSKA A A . Brest .
(ETRF2000) wN--3.7 £ 0.1 mmifyr Gga ‘ A * ‘ Velocity comparison of KATO in mmjy
vH: 2.3 £ 0.2 mmiyr Cojrl'busA ‘i A A - ‘ A 15 I R O Ry R R
N: 3 estimates 010 Chogebuz A‘ N I A A‘ 1o N 3724- 013mmy -
Repeatability: ep - “ ‘ A ‘ A A ‘ e
_:_ """"" w‘“l'.:-‘:“"«:l.‘m:l' T et s T ‘ A E oo -
£t A A AL A At s
£ A 5 Agads A A s .
Jresden -4 wrogfa A A 'S A B EEEEEEEEEEE R e
4 AA A A L & igee A B FELEEERIEEIECLEETEIIE EE RS
‘ A “ ‘ A LS E 002*‘»- 0.14 mm/,
“ N r ey, A, " A A, 2 O
Lt v 4 AR # cigd — g oo
Ak Yous a4 A :
A Pr&a Parﬂ)ice A A A T 1 Kﬂ’WA ' ARz‘ow S o ST e
- A A 4 o j T3 §EiEEE1i8%88 7883488888 %¢
ef NS 5 E - £ E 2 5 2 g it
A & A 7N i A A A F'd Ax 3.0 b 2wl ozzmmy
A A Ji*\ra‘ % A 'Y A A e iz
BRU AZ(lgn A Zﬁa ‘ AA A * 5 00
Regensburg 4 A, . Aa A A A A‘ A A 4P A o
-3.0
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Quick Example 2: EPN Densification

NGK grid may have a «problem» (enters with
@11 epnd14 EUREF WG on EPN Densification veLr-soLoit: velociies - Nigh weight in the combination)
| | | e 12

~1500 sites with overlaps —
~90 deletions

Qutlier rejections

70.0N

DEL

*#+% DEL: AFYT from epndl4 deleted

*¥* DEL: ARKL from epndl4 deleted

*#¥% DEL: ARTS from epndl4 deleted 65‘0 N
*FE* DEL: AVET from epndl4 deleted

*#* DEL: BAL® from epndl4 deleted

#%% DEL: BASS from epndl4 deleted

*#+* DEL: BEL® from epndl4 deleted

*%% DEL: BERA from epndl4 deleted 60.0N
*#%% DEL: BLST from epndl4 deleted

*#¥% DEL: BMNT from epndl4 deleted

F¥* DEL: CAGL from epndl4 deleted

=% DEL: CAMM from epndl4 deleted 55.0N
*¥* DEL: CARD from epndl4 deleted

*#* DEL: CHTG from epndl4 deleted

*%% DEL: CJHR from epndl4 deleted

*#%% DEL: C(RIU from epndl4 deleted

*++* DEL: CUBE from epndié deleted 500N |
*#%% DEL: CUT1 from epndl4 deleted
*#+% DEL: DAUG from epndl4 deleted
% DEL: DLF1 from epndl4 deleted
*#* DEL: DOBE from epndl4 deleted
*%% DEL: DUNE from epndl4 deleted
#*#* DEL: EPR2 from epndl4 deleted
*%% DEL: FERL from epndl4 deleted
*#%% DEL: FINS from epndl4 deleted

450N

Horizontal velocities in [mm/y]

*#*¥%* DEL: FIPR from epndl4 deleted 40 0 N

ouT
350N |

*** QUT: OSLS 59.7/ 10.4 from epndl4 deleted

RES
*** RES: BLRA 41.8/ 13.6 from epndl4 deleted 30'0 N
*** RES: ORAD 47.1/ 21.9 from epndl4 deleted
*** RES: SILA 46.6/ 10.8 from epndl4 deleted
®*% RES: TAOR 37.9/ 15.3 from epndl4 deleted

20.0 W 10.0wW 0.0 10.0E 20.0E 30.0E 40.0E

Further outliers request a iteration ...  wedmay0819:29:19 2019 s
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MAN

= e

e L

# ook

= e

L

= e

ouT

# ook

RES

L

= e

ouT:

RES:
RES:

Quick Example 3: ITRF2014

: ACOR
: DYMNG
: KARL
: MAD2
: MALL
: 5RMP

WARS

ANER
KELY

43
38
449

39
72

78

39
&7

4/ -8.
14 23.
e/ 3.
LA -4,
6 2.
.89/ -54.

.3/ 31.

PN < T T O I

.9/ 32.8
.8/ -58.9

firom
from
firom
from
from

from

from

from

from

itrfila
itrfi4
itrfla
itrfisa
itrfila
itrfila

itrfla

itrfla
itrfia

deleted |
deleted |
deleted |
deleted |
deleted

deleted |

deleted

deleted
deleted

VELF- SOL023 Velocities

136 sites W|th overlaps (global) 70 in Europe
9 deletions

70.0N

650N

60.0 N

55.0N

500N

450N

40.0 N

350N

300N

20.0 W
Wed May 08 19:29:48 2019

10.0w

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

0.0

10.0E

20.0E
1 mmly —m

30.0E

40.0 E

12

11

10

o
Horizontal velocities in [mm/y]

Splinter — European Dense Velocities, EUREF19, E. Brockmann, J. Zurutuza, et al.
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Considered Solutions (ARA)

Mapa Satélite

Francia

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 S oo
Latitude-dependent model of IGS must be '
Considered: a simple offset will not work

- o T AL %
I S < 9

Datos de mapas ©2019 GeoBasis-DEFBKG (£2009), Google Imagenes ©2010 TerraMetrics. | Términos de us

Luxemburgo

Splinter — European Dense Velocities, EUREF19, E. Brockmann, J. Zurutuza, et al.
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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

4° 6° g 10 12° 14° 16° 18 200 22° 24°

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)

Splinter — European Dense Velocities, EUREF19, E. Brockmann, J. Zurutuza, et al.
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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.htmI#STATIONS

Number of solutions

53707 stations in 1 or mors sokrticns

Number of Acs computing
certain sites

& & B B
o 8 -] -]

oW owogoE oo
Miariber of soiutians

Wied Fab 20 14-47:42 2019 wad Fab

Statistics w.r.t. the combination

WELF Soksticn stmstes work combing

Basic statistics of the individual Es i
solutions w.r.t. the combined e v
3 LT o S T e A T * i
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http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS

Validating Results (all contributions)

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

Some statistics are also provided for each AC which are useful to help in
Improving the results!

MUM SOLUTION WEI_N/WEI_E/WEI_U TRA_N/TRA_E/TRA_U #INI #DEL HORT #MAN #OUT #RES HFIM #CMB MEAN N SIG_N MEAN_E SIG_E MEAN U SIG_ U MEAN H SIG_H
821 alpes 1E+20/1E+80/1E+28 @.93,/ 2.83, 2.08 438 1 497 1 a 2 494 411 @.11 @.27 2.13 2.25 @.14 @.53 8.17 0.37
802 alpsl7 1E+20/1E+80/1E+28 @.93,/ 2.83, 2.08 194 a 194 a a a 194 182 -e.84 .15 -8.12 ©8.18 -8.13 8.37 8.13 ©.23
823 bascl3 1E+22/1E+@8@/1E+28 @.88/ 8.83, @.08 286 a 286 3 3 a 268 183 @.83 @.29 B.83 @.29 -8.37 ©.59 8.64 B0.41
Be4 cates 1E+22/1E+@8@/1E+28 @.88/ 8.83, @.08 187 29 1558 =] a a 149 147 @.e8 @.17 -2.81 @.18 Q.06 @.42 B.68 0.24
825 cEnas 1E+22/1E+0a/1E+20 @.908/ 8.88/ .00 54 a 54 a a 2 52 51 8.83 8.22 2.23 @.25 -@.88 @.55 @.84 @.34
826 cgnld 1E+22/1E+0a/1E+20 @.908/ 8.88/ .00 1128 a 1128 3 2 15 1188 1825 @.a7 @.23 -@.85 @.23 2.86 @.58 2.89 @.32
827 ch@s BE+23,/0E+88/2E+28 @.88/ 8.88, 9.08 213 a 213 2 a a 211 211 @.e6 @.14 -@.89 @.15 @.87 @.32 8.11 B.24
B28 chB8l BE+23,/0E+88/2E+28 @.88/ 8.88, 9.08 &6 a 55 a a a 53 62 a@.aea nan @.88 man @.29 @.31 B.6a man
823 chlés 1E+23/1E+8@/1E+28 @.88/ 8.8d, @.08 432 a 432 2 2 a 428 260 @.ea @.1a 2.2 @.14 @.06 @.38 8.62 08.17
818 epnld 1E+22,/1E+8@/1E+28 @.83,/ 8.98,/ @.08 237 a 237 2 a a 235 235 @.e0 @.14 B.82 8.11 -8.16 ©.32 B.62 ©6.18
811 epndl4d 1E+22,/1E+8@/1E+28 @.83,/ 8.98,/ @.08 2814 84 1938 3 1 4 1922 1569 -2.86 @.25 -8.84 @.21 -28.24 @.53 B.67 B8.33
B12 espls 1E+22/1E+8a/1E+28 @.93/ B.893,/ ?.08 341 a 341 =] 1 7 324 292 -2.13 @.36 -8.87 8.27 8.46 B8.71 B.15 B.45
813 gras 1E+22/1E+8a/1E+28 @.93/ B.893,/ ?.08 179 a 179 1 3 1 174 146 @.22 @.43 2.89 @.45 @.44 B.82 B.24 B.62
814 gsrmla SE-@2/5E-82/8E+28 -8.49/-8.48/ 9.98 21428 A 21428 4 487 5 28932 1256 2.83 @.82 B.86 B.53 @.08 nan B.67 B8.81
815 gurnds 1E+98/1E+80/2E+08 @.98/ 8.83, 9.08 76 a 76 2 a a 74 49 2.88 @.17 2.85 2.21 @.28 nan 8.18 @.27
8l6s gurn@sd 1E+28/1E+88/1E+28 8.88/ B8.08, 9.98 1329 a 1329 a a a 1329 122 2.82 ©.88 8.85 @.13 @.85 B.37 8.85 2.16
Bl7 gutl4a 1E+28/1E+80/1E+28 @.35/ 8.92, 9.08 336 a 336 a a a 336 94 2.84 @.18 -2.86 .18 -2.24 @.47 2.87 2.26
B1l8 hepos 1E+28/1E+80/1E+28 2.3/ 2.92, 9.08 ts) a 1) a a 1 59 47 -2.14 .36 @.28 @2.39 -2.88 .86 2.31 2.54
819 ig=es 1E+28/1E+80/1E+28 2.3/ 2.92, 9.08 183 8 a5 1 a 1 93 91 2.83 @.18 -2.e4 .19 -2.13 2.42 2.85 2.26
828 ites 1E+28/1E+80/1E+28 2.3/ 2.92, 9.08 663 a 653 53 a 14 596 518 -2.13 ©8.34 2.28 2.26 @.13 B.76 8.12 2.43
821 itrfla 1E+28/1E+80/1E+28 2.3/ 2.92, 9.08 148 a 148 6 1 2 139 136 -@.82 @.15 -2.22 .15 -2.31 2.32 8.2 2.21
B22 nkgo3 1E+@1/1E+@1/1E+21 @.92/ B8.89, 8.208 29293 @ 29293 a 7z @ 29221 125 2.84 @.26 B.81 2.83 2.22 @.23 2.e4 @.87
823 nogques 1E+28/1E+80/1E+28 @.93,/ 8.92, 2.08 76 a 76 a a a 76 75 2.84 0.14 2.83 2.16 @.45 @.48 B.85 8.21
824 rgpos 1E+28/1E+0a/1E+28 @.93, 8.92,/ @.08 544 a 544 184 3 1 356 350 -2.17 @.22 @.83 @.27 -8.18 ©.53 8.17 ©.34
825 walp@s 1E+28/1E+0a/1E+28 @.93, 8.92,/ @.08 182 2 18 1 a a 179 175 2.21 @.18 2.21 @.28 @.37 8.47 ®.29 ©.33
TOT 124 53787 286 575 55 53541 2483
Splinter — European Dense Velocities, EUREF19, E. Brockmann, J. Zurutuza, et al. 16
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http://pnac.swisstopo.admin.ch/divers/dens_vel/000.html#STATIONS

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

Outlier rejections = Site: ACOR fprint | lose)
2018/0520: WX 2272,
°E =
_ o T %
MAN E s ety
K]
**E MAN: ACOR 43.4/ -8.4 from basce8 deleted (VMEU = ©.21/ 2.79/ -3.82 mm/y) ‘(.En ° ll'
*#*% MAN: ALBA 39.8/ -1.9 from basces deleted (WMEU = -8.21/ -1.59/ -7.89 mm/y) D -5
**E MAN: MOLT 4.8/ -1.9 from basc88 deleted (WVMEU = -2.93/ 1.54/ -3.95 mm/y) e 10
15
ouT 1
-20
2010
*#*% QUT: LAGO 37.1/ -8.7 from basces deleted (VNEU = 11.68/ -1.78/ ©.40 mm/y, Median = 9.79/ -2.88/ -8.75 mm/y) e {print | clos=)
**+ QUT: SFER 36.5/ -6.2 from basces deleted (VMNEU = -2.16:' -9.88:’ 3.74 mm/y, Median = ©.35/ -3.96/ -©.04 mmSy) El Site: ALBA o
**% QUT: TERC 38.7/ -27.2 from basces deleted (WMEU = -5.18/ 4.22/ 8.66 mm/y, Median = e.e4/ -3.17/ -3.65 mm/Sy) 20 2019/01/27. :j:i: i %1G§2
N:-0.86
7= E:2.54 :
U-4.88 5.
. L] —_— 10 Umin = -4.28
In the MANUAL deleted case, the time series are OK: E g
o
o
. : . = 0
ACOR: well-known A Class with high Eastwards Velocity g .
. . . . -10
ALBA: well-known A Class with high Downwards Velocity .
1
MOLI EPN D Wlth hlgh DOwnwardS Ve|OC|ty Jul13  Jan14 Juli14 Jani15 Juli15 Jan16 Juli16 Jan17 Jul17 Jan18 Jul18 Jan 19
. Site: MOLI fprint | clus=)
http://www.epncb.oma.be/ productsservices/coordinates/ima/EPN_ETRF2014 NF .ona -0 srrTRETR fimax = 5.28
e s Y
———— 4 - L_‘__'*‘D_,_ l 15 5’_%2;’ Emin — -4.1
- e - Unin = “rias
'I-_‘_L - '”"1‘_ C E ) .
T ;' t"“- ] +, l1 i E 5 5 oo g
— i wn
L= 3 * s
- - 4 S 5
Y o -
——
% -10
151
F"'-q._ L
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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

Site: LAGO

{print | closs)

2019/02/M17:
Outlier rejections =20
15
DEL . 10 Umin = -4.79
E e
=
MAMN e
% o
wEE MAN: ACOR  43.4/ -8.4 from basced deleted (VNEU = @.21/7 2.79/ -3.02 mm/y) o -5
FEE MAN: ALBA 39.8/ -1.9 from bascB8 deleted [VNEU = -8.21/ -1.59/ -7.89 mm,’y) ||
wEE MAN: MOLI 4.8/ -1.2 from basces deleted (VNEU = -2.93/ 1.547 -3.95 mm;’y) -10 .JI
(= 4
~151
out Apri16 Jul16 Oct16 Jan 17 Apri17 Jul17 Oct17 Jan18 Apri18 Jul18 Oct18 Jan 19 Apr19 Jul19
*=#% QUT: LAGO 37.1/ -8.7 from basces deleted (VMEU = 11.65/ -1.75/ ©.40 mm/y, Median = ©.7@/ -2.@8/ -©.75 mm/y) Site: SFER {print | close)
*+%* QUT: SFER 36.5/ -6.2 from basc88 deleted (VNEU = -2.18/ -2.88/ 3.74 mm/y, Median = @.35/ -3.96/ -9.84 mm/y) “1 2019/02M17. JLLEE S HDozl
®=® QUT: TERC 38.7/ -27.2 from basce@s deleted (VNEU = -5.18/ 4.22/ 8.66 mm/y, Median = ©.94/ -3.17/ -3.65 mm/y) | ’ ’ Mmin = -1@
15 t Emax = 4.82
| Emin = -18.11
_ = '| T & e
E s 4| =
© 0 M Y
[ ;
. . H = et
In the OUTLIER detected case, the time series are noisy g
. . 10 |
also in the EPN solutions: |
. . 1 |
LAGO B CIaSS Very nO|Sy durlng 201 8 =0 Jan 17 Apri7 Jul17  Octi17 Jan18 Apris Jul18 Oct18 Jand19 Apri9  Jul 19
. . [ Site: TERC (print | close)
SFER: IGS, very noisy in 2018 20
N--1 88 Mmin = -3.48
TERC: A Class, very noisy in So Enin - 2375
- ) y y u:0.19 Umax = 7.99
. 10 Umin = -18.37
E s e
=
] o
The time series of these stations are not very long.
sl
Jul 17 Oct 17 Jan 18 Apr 18 Jul 18 Oct 18 Jan 19
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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

Cross validations in mm/y

(Sortable table)

S0OL1 S50L2 NUM MEANM_N SDEV_MN MEAN_E SDEWV_E MEAN_U SDEWV_U
basce@s8 alpes 1 -e.l14 nan -8.15 nan -1.38 nan
basc88 alps1l7 3 2.4 .04 -8.81 a.25 -8.32 a.3a
basce8 basces 20@ 8.0ea 2.0 8.aa a.0a8 8.aa a.0a
| basc@s cates 45 @.91 ©.29 -9.03 ©.40 -9.54 ©8.70 45 common stations: ; bias in Up? |
basce@g cgnes a nan nan nan nan nan nam
bascB@8 cgnlad a5 -a.12 a2.47 a.a3 a.44 -a.69 8. 9a
bascas8 ches 11 -a.a1 a.31 a.12 a@.42 -@.42 @, aa
basce@g8 chesl 1 .08 nar .08 nan -1.84 nan
basces chile 11 8.a3 9.31 -8.al1 8.43 -8.39 @.44
basces epnld 41 -2.2% ©.37 -8.85 8.36 -8.25 8.83 . 41 EPN, A Class inclt
basces epndi4 13 ©.es .32 e.1e ©.4e -0.16 ©.66 139 common stations: no biases, but could be tricky
basc@s espes 156 ®©.16 ©.5¢ ©.88 ©8.48 -8.95 1.21 156 common stations: ; bias in Up”?
basca@s8 gres 1 -2, 24 nan -a.25 nan -@.58 nan
basc8@8 gsrml4d 89 -a.17 a2.74 -a.29 a.51 2. o nan
basc88 gurn@s 1 -a.16 nan a.2a nan 2.0 nanmn
basces8 gurnesd ] nan narn nan nan nan nan
basc@g8 gutla 1 B.a9 nan a.23 nan -8.71 nam
basce@g hepos 2 nan nan nan nan nan nan
basce@sd igses 1a -a.a1 a.31 2.al1 a.53 -a.85 a.75
basces8 ites 2 .12 a. a8 2.6 a.el -, 34 a. 25
bascegd itrfla 26 -a.a1 a.43 -8.8a5 a.37 a.14a a. 86
basces nkges e nan nar nan narn nan nan
basc@8 noques 1 B.a2 nan 8.19 nan -1.43 namn
basc@g rgpes 35 a.15 a.a7r -2.1l4 a.r2 —-@. a4 1.6
basc8s8 walp@s 14 -a.17 a.38 -8.53 a.5a -1.11 8. 99
. MEAM -8.82 e.38 -8.82 @.4a2 -8.52 8.72
Splinter — 19
SWiSStOpO SDEW 8.12 e8.28 8.138 e.1s6 a.47 8.29
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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

Station residuals in mm/y

(Sortable table)

15

Welocity comparisen of ACNS in mm'y

T T — T
STATION ~ LAT/1LON ATl VE WL IvHI (YA TV 10 . . Nl 0o - 030 mm/y
05 ; :
I [Acns] [+41.700/-886.352] -8.31 -8.87 -8.33 2.32 2.33 4 5 - 4ACS I
[AD53] [+39.484/-083.222] @ .08 8.84 -@.208 2.e4 8. 20 2 2 .
[AGRD] [+41.849/-821.931] -9.40 @.38 -2.5% 2.55 8.59 E] ‘Lo
[AGUI] [+27.904/-815.446] -©.25 -8.45 -2.83 @8.51 z.83 3 s P E—— e o - = 4 . = = o m = = o
2 3 € € 2 2 8 2 2 4 8 B 3 € E g £E§ 8 g g §8 8 8
[23aL] [+41.216/-882.274] -8.32 .13 -2.4% 2.37 B.49 E] = B E 58 858 % 8 % & E § > EEE 3 E & " = £ g B %
[aLac] [+38.339/-0080.4581] 9.08 9.06 -0.42 2.1@ B.42 8 s =
—— B —
[ALAT] [+28.964/-817.241] -€.41 -8.35 -1.34 9.54 1.34 3 10 E -0.57 4= 0.17 mmiy
[ALDA] [+42.754/-@@82.332] .23 -0.01 -9.47 2.23 8.47 a w
0.0
[ALDE] [+27.985/-915.788] -9.48 8. 04 @.22 .41 @.22 2 L
[ALGC] [+36.111/-@@85.444] 2.280 -2.85 -2.39 2.20 8.39 E] ‘10
[ALMA] [+39.942/-080.067 ] 8.08 @.11 @.e4 e.14 2.84 2 B S a—— e o e = 4 . = = o m = = o
2 %2 g2 § 2 2 28 8 2 5= 3 8 8 3 2 B g £ 2 8 2 g 5 g B
[ALME] [+36.853/-882._459] B.21 8.20 -1.34 2.29 1.34 & = 2 § B 8 5 5 £ § 58 E g = E E E 5 8 B *® E 2 5 B 2
s E & 5 2 5 3 3 = = B E
[aLMo] [+38.706/-004.188] -8.29 8.25 @.61 2.38 B.61 3 a0 . e
[ALMR] [+36.863/-@@2.441] 2.38 2.58 -@.7@ B.67 B.7@ 4 20 Ui o182 4 0.71 mmiy
[ALsA] [+42.892/-@82.164] .18 -8.82 -9.82 2.18 2.82 [ Lo
5 o0
[aruR] [+43.856/-083.884] ©.26 -0.87 -9.67 8.27 B.67 a e ;
[ANDU ] [+38.040/-2@4.@30] 9.17 2.18 @.35 2.25 8.35 a 2o
- - - - -3.0 L
[ANTI] [+28.423/-014.014] ©.17 9.24 @.38 2.29 2.38 3 = 5 = = 2 = 2 =z 3 = 3 =B E = 2= E 3 8 = 8 3 = 2 2 2
[2RAC] [+37.894/-88B6.565] ©.28 -8.87 -8.53 B.21 .53 3 = £ 2T g8t s % 5 EgEF SEEE S EET S E g B g
= = 2
[~RAN] [+40.025/-883.613] -8.89 8.15 -9.13 2.18 8.13 2 | ren 20 15,4811 2010 =
= -48:
[ARDU] [+41.666/-@@3.743] ©.1@ 8.26 @.18 2.28 ®.18 2
[ARGU] [+27.761/-015.681] -8.55 -2.18 @.41 2.58 B.41 2 Site: ACNS
[ARSP] [+48.287/-085.083] ©.21 .11 -8.27 e.24 8.27 3 20 TS
[asTO] [+42.457/-@86.855] 2.18 -2.88 -2.12 8.13 B.12 E] s N -0.84
[avIz] [+42.564/-0@4.678] .26 -0.51 -8.15 8.57 8.15 2 52?2
[AvLs] [+43.566/-085 . 986 ] ©.11 .03 -1.00 .11 1.86 3 1o I
[BADD] [+38.894/-886.989] -8.23 8.21 @.49 2.31 2.49 2 = 5
[BAaRE] [+40.715/+086.583] -8.33 -8.15 -8.15 2.37 8.15 2 =
w
[BCLN] [+41.485/+082.0084 ] 9.17 2.08 @.83 2.19 2.83 [ = o J
[BEL®] [+42.374/+091.762] 2.82 -28.51 -@8.69 @8.51 B.69 2 i -5
.
o
[BELL] [+41.600/+001.481] -8.36 -8.15 8.01 2.39 8.81 ] ARA T Serles .
[BENI] [+38.954/-885.881] -8.83 2.04 @.23 2.5 .23 2 )
[BIAZ] [+43.472/-081.537] ©.85 -2.19 -2.41 2.20 B._41 7 o ;
[BORR] [+39.985/-8@0.0383] -8.85 .93 -9.18 2.94 8.18 ]
Jul13  Jan14  Jul14  Jan15 Jul15 Jan16 Jul16 Jan17 Jul17 Jan 18 Jul 18
[BRST] [+48.380/-084.497] ®.24 -2.81 -@.38 e.24 ®.38 13
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Jan 19 Jul 19

{print | close)

Nmax
Nmin
Emax
Emin
Umax
Umin

[
Ry
w
o

raw data
csv data
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@ Validating Results (site-level)

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

Station residuals in mm/y

(Sortable table)

STATTON LAT /L ON M NE ATy LyH 1 Invow | maLe
|| [ACE] [+s1.703/-0ea 70a] @45 ose -235 ove 235 o 6 Acs: largest residual w.r.t combined in Up, -2.35 mm/yr |
[AGUI] [+27.904/-©15.446] -8.25 -@.45 -2.@3 .51 2.@3 El Velocity comparison of VALA in mrmjy
[MORI] [+28.@52/-014.360] -©.28 ©.06 -1.82 @.2% 1.82 2 Ls T T PN B
10 N: -0.07 +- 0.31 mmfy .
[THE2] [+28.418/-©16.551] .21 -@.14 -1.86 ©.14 1.8 2 e ; |
[MADR] [+4@.429/-004.258] e.2a @.93 -1.71  @.93 1.71 3 £ oo || - -__
[GAIA] [+41.186/-©88.582] -8.65 ©.19 ~1.65 ©.68  1.65 7 = os :
[LLIV] [+42.478/4+801.973] 8.2 2.18 ~1.59 ©.23 1.53 18 Lo . :
-1.5
[RIEBE] [+43.4864/-2025.867] -8.08 2.8z -1.43 == 1.42 2 2 N 2 2B B 3 8B E 85 3 5 28 33 B 3 8 8 8 3 3z 2 8B =2
£ 2 3 8 588 8 £E % £ € s 5 EEE LS FEZEE BB
[ALAT] [+28.064/-©17.241] -8.41 -©.35 -1.34 @.54 1.34 32 = 5 B S 2 B S g 5 & & 5 E & 2 % = £ § B 8§
ES
[ALME] [+36.853/-982.459] .21 ©.20 -1.34 @.23 1.34 & 1s . —
1o H E: -0.66 +- 0.28 mmiy
[CORI] [+39.982/-086.528] 2.21 -©.28 -1.34  @.35 1.34 4 :
0.5 '
[BUOS] [+41.S5B8/-9P83.868] 1.14 2.23 -1.33 1.16 1.33 3 % oo [ ]
&
[VDGO] [+42.516/-084.811] 8.22  @.35 -1.26 @.45 1.26 a4 s
[zARA] [+41.633/-000.882] .11 -@.e9 ~1.24 @©.14 1.24 9 10
[HUOW] [+37-482/-081.942] .14 @.18 ~1.21  @.21  1.21 4 T e = = = ® 3 © = =T ®m o®m * = 3 = 5 = = = - = = =
2 5 8 5 3 = 2 2 I Zz 2 zx 83 8 3 8 2T 8 I 2z o8 o2 o=
_ _ 2 2 2 B 2 2 2 = = ¥ & ¢ T 2 2 &2 % T §¥ & T B =
[LUAR] [+43.547/-006.528] .14 e.e1l -1.16 ©.14 1.1 2 = £ B B B S 5 5 § £ § 5 EEE &8 EE EE OB OE
g S ES E
[VIGO] [+42.184/-088.813] 2.1 -o.@% -1.1@ .18 1.1@ 7 . . e — ‘
[LEMA] [+43.150/-085.825] ®.23 ®.18 -1.e8 @.29 1.e8 3 20 ; 032 - L3i mmiy
[PLAN]  [+41.419/4901.987] 2.23  @.23 -1.@5 .32  1.@5 5 Lo -.
0.0 H
[LARE] [+43.495/-083.447] ®.3a2 -e.es -1.24 ®@.34 1.2a 4 Z [ ] -
[REUS] [+41.17@/+001.169] .21 @.45 -1.e2 @.se 1.e2 = 20 Site: VALA {paint | clase)
[AVLS] [+43.566/ 985.986] 2.11 @.e3 ~1.e8 ©.11 1.88 2 e o 2019/02/17 ::m::lx = 1isg5
- E — = =] min = -1.
[LAZK] [+43.035/-882.187] .14 @.12 1.ee 8.1% 1.808 5 5 E 45 pmenZohe
[JACA] [+42.567/-080.727] 2.82 @.19 -8.99  ©.21 .33 5 Emin = -2.28
Wed Feb 20 16:04:4 10 Umax = 4.88
[5TIV] [+41.925/+902.319] .21 ©.13 -8.94 ©.28 ©.34 2 T o G
[CANT] [+43.472/-@03.798] -©.1% ©.16 -2.23 @.25 2.23 = =
£ 2 raw data
— csv data
ARA T. Series = -
= 5
i
r
-10
-15
3
-20

In this case, VALA seems OK in our analysis, but might b_ .__

Jan 17 Apr17 Jul 17 Oct 17 Jan 18 Apr18 Jul 18
— et e sl -

Oct 18 Jan 19 Apr19 Jul 19 Oct 19
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@ Validating Results (site-level)

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

Station residuals in mm/y

(Sortable table)

Velocity comparison of LLIV in mmyy

STATION LAT/LON VN VE wvu - |vH]| |vw]  mNum 1[5] "N 023+ 0.20 mmy -
[FELE] [+41.7@3/-204.788] 2.49 2.5 -2.35 .72 2.35 & os
[AGUI] [+27.9@4/-9©15.446] -8.25 -8.45 -2.83 @.51 2. @3 3 £ oo =N
]
[MORI] [+28.@52/-914.368] -2.28 2.26 -1.22 @.29 1.92 2 -0.5 ;
[TN@2] [+28.418/-816.551] e.e1 -8.14 -1.86 .14 1.86 2 e ;
-1.5
[MaDR] [+ae.429/-2824.258] 2.4 8.93 -1.71 a8.93 1.71 3 = = = = =2 = = g = = = = = = = = = 8 = = = ] 2 3 =
- - - - 2 4 % 8§ &5 5 § 2 5§ 58 8 2 5 E E € 8 £ & = E 2 2 &% 8
[GaTo] [ 14 "IQF.J—DJQ Ca0 ] [z T 2 19 -1 &5 8 E 1 &5 7 o = = v o o - o =1 O @ = % = = - = = =] = [
o & = 2 = T
I [LLIV] [+42.478/+081.973] @.23 @.18 -1.5% @.29 1.59 18 15 . s o p— -
[RIBE] [+43.464/ ©85.067] 2.8 ©.e3 “1.43 @.es  1.43 2 10 : £ 023+ D18 mmiy 5
[ALAT] [+28.064/-817.241] -@.41 -©.35 -1.34 8.54 1.34 3 N 2 _ ;
0.0
[ALME] [+36.853/-882.459] @.21 a.28 -1.34 @.23 1.34 & I Ll
[CORI] [+39.982/-086.520] 9.21 -8.28 -1.34 ®©.35 1.34 4 1o :
[BUDS] [Ml.SBB!-BBB.GES] 1.14 a.23 -1.33 1.16 1.33 3 -1.5 1
VDGO +42.516/-884.811 a.29 8. 35 1.26 .45 1.26 4 2 2 2 2 2 2 2 g = Z = 2 2 2 2 2 2 g 2 g 2 2 E 2 2
[Voso]  [+42.516/-004.011] & 33 he2s e 28 TEY{EEEEE%® 5 E g 5EEEE EE=EE SR
[ZARA] [+41.633/-888.882] 8.11 -8.89 -1.24 8.14 1.24 El "= @ & = 3 £ B
[Huov] [+37.4a2/-281.942] 8.14 8.16 -1.21 8.21 1.21 4 :2 ! " U 082+ 0.69 mmfy
[LUAR] [+43.547/-2086.528] 8.14 @.81 -1.16 8.14 1.16 3 1o ;
[VIGD] [+42.184/-888.813] .16 -8.89 -1.1@ @.18 1.18 7 = oo .
[LENA] [443.15@/-995.825] .23 8.16 -1.88 e.29 1.3 3 -1.0 .
[PLAM] [+41.419/4+801.987] @.23 @.23 -1.@5 2. 1.5 5 -2.0 ;
-3.0 1
[LARE] [+43.4905/-283.447] 2.34 -8.es8 -1.84 a2.34 1.@4 4 ) ~ S o= S = ) g = = o = ) = = B = 0 = =) =4 ™ = = ]
2 2§ 8 e 82 £ 2% 5 € g 5EEE S g B =2 E T E B G
[REUS] [+41.17@/+801.169] e.21 8.45 -1.82 2.50 1.82 5 = = ® 5 3 B S 3 § o E 5 E & & = = £ § F =
5 3 2
[AVLS] [+43.566/-085.986] @.11  8.83 -1.88 @.11 1.8 3 =
Wed Feb 20 15: Sit IELL'V {print | clos=)
[LAZK] [+43.835/-082.187] @.14 ©.13 -1.88 @.19 1.80 5 Ite
[IACA] [+42.567/-208.727] 2.82 2.19 -2.22 2.21 @.99 5 20 | |2019/02/17: :j:i: - ?5525
[STIV] [+41.925/+082.319] .21 ©.19 -6.%4 ©.28 0.94 2 15 Emax = 4.76
= Emin = -6.13
[CANT] [+43.472/-083.798] -©.19 ©.16 -0.93 8.25 9.93 8 Omam = 5o1E
10 Umin = -17.14
. = .
ARA T. Series E = v
- — v
- A
© [s]
=
w
-5
@P
i
-10
. . . -15
In this case, LLIV seems to need some polishing! 1
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@ Validating Results (yet another AC)

Similar procedures can be carried out for all the Acs (UPA: it08) :

http://pnac.swisstopo.admin.ch/divers/dens

vel/020.html

Station residuals in mm/y

(Sortable table)

L A

- .
A A R AV ]

STATION LAT/LON VN v VE vu | VH|

[CAM3] [+43.145/+013.067] -2.21 -98.49 -©.13 2.26
[MILO] [+38.0@8/+812.584] -2.14 @.59 @.44  2.27
[MGRD] [+45.975/+812.815] -1.92 -8.34 ©.26 1.95
[MITT] [+46.685/+811.295] -1.84 -8.85 -8.65 1.85
[MANT] [+45.16@/+218.789] -1.51 -2.38 2.85 1.54
[BACU] [+42.364/+8208.872] -1.42 -1.14 1.36 1.81
[ROVR] [+45.647/+211.872] -1.38 -8.28 @.85 1.39
[LOD@] [+45.287/+889.473] -1.32 -98.20 ©.87  1.33
[GNAL] [+42.584/+213.528] -1.3@ -8.12 -1.29 1.31
[VLSM] [+38.177/+828.589] -1.22 -8.84 ©.52 1.22
[PONT] [+38.619/+828.585] ~1.22  -@.6 @.27 1.41

(Velocity CONSTRAINED TO ERIC)

MILO+ERIC span for more than 3 years....

MILO & ERIC should be excluded from the UPA solutions.
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Station: MILO. R: new setup and E: exclusion period
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http://pnac.swisstopo.admin.ch/divers/dens_vel/020.html

@ Validating Results (last one!)

In most cases, we see agreement
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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
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