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Summary gt

* Station Classification

* Tool for Selecting Reference Stations




Station Classification




EPN multi-year solution: reference solution
In Europe

; OVARD
Class A /\/
Suitable as reference station

for ETRS89 densifications
Positions at the 1 cm precision at all epochs
and velocities at the 1 mm/yr precision Class A & B are not flexible enough
Positions & Velocities are published

ROYAL
OBSERVATORY
OF BELGIUM

Class A are not necessarily perfect

\.\

No velocity published for class B stations is

J

too drastic
Class B
Not suitable as reference station Needs and criteria are not the same
for ETRS89 densifications depending on the application
Positions have a 1 cm precision o
at the epoch of minimal variance / |
Positions at epoch of minimal variance are published 0 — i i
Velocities are not published Bogt ~ ecussa | F}




Criteria used
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Position Time Series
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Velocity Variability

KIRUOOSWE 10403M002
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Discontinuity
— Estimated Pos. & Vel. — Antenna Change
— Receiver Change

Year
2010.0 2015.0

1564 1825

GPS Week

© EPN Central Bureau

E [mm/yr] N [mm/yr]

U [mm/yr]

Input time series: position time series
with jumps and trends
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Velocity Variability

KIRUOOSWE 10403M002
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Year
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GPS Week

© EPN Central Bureau
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Input time series: position time series
with jumps and trends
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M M M Input time series: position time series ROYAL
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Classification

Percentile 75  Percentile 85 Percentile 95 * Value < Percentile 75

N

10
North [mm/yr]
80 -
60 - _ * Reject 25 % of the stations having the worst
performance for the considered criteria

# Stations

40 -

20 1




Class
Name

Time Span

Velocity
variability

Time series

RMS

Amplitude
1Y signal

DV

Catref-Hector

Hector

Position
difference
C2055-
C2040

Velocity
difference
C2055-
C2040

ETRF2014
Velocity

(6(0) < Percentile 75

Aost Stable Stations

< Percentile ®
C1 75 “\\\x.\\

C2 < Percenp

t?

Cc3

C4

entile 95
C5 ation < Percentile 85

Even Less Stable

NR At least 1 criteria > Percentile 95
N or velocity variation > Percentile 85
Recommended or Short time series with 1 criteria > Percentile 85

Not Recommended

Short No velocities published

No velocities



Tool for Selecting Reference
Stations
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Web page: http://epncb.oma.be/_productsservices/RFC/ [

Reference Station Selection

This tool aims at choosing suitable reference stations in order to tie a8 densification sclution to the EPM multi-year position and velocity sclution, following the
Guidelines for EUREF densifications

Inputs Begin Date

Begin and End Dates of the Densification Solution

Begin Date | -MM-CD End Date | ¥y Y-MM-DD

End Date

List of Pre-selected Reference 5Stations [optional)
Fre-Selected
Station List:

[]! alsc want to show the stations that are not recommended as reference station on the map. Posiﬁon Posiﬁon & Velocity
Solution Solution




Time Span of the The Station has > 3 yr of Legend
Densification observations during the | |

<3yr considered period
Not Recommended
\ Station

is
rejected

The Station has the
same period of
observations
in both solutions The Station has > 6 yr of

| observations during the
considered period

Position
&

Velocity
Solution




Position & Velocity Solution




Reference Sfation Seléction

This tool aims at choosing suitable reference stations in order to tie a densification solution to the EPN multi-year position and velocity solution, following the Guidelines for
EUREF densifications

Inputs

Begin and End Dates of the Densification Solution

Remarks: The system is assuming that the user will use the same data selection/rejection policy as in the EPMN multi-year position
and velocity solution (the list of rejected data is available here).
If no date is set, then the begin and end date of the |ast EPN solution will be used.

List of Pre-selected Reference Stations (optional)

Pre-Selected
Station List:

(] I also want to show the stations that are not recommended as reference station on the map.

Submit
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Results

Begin and End Dates of the Densification Solution
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Date Begin: 2007-01-01/ GPS Week 1408 / 2007/001 The Densification Solution has 12 years of data.
Date End: 2018-12-30/ GPS Week 2034 / 2018/364 Criteria for a Position & Velocity Solution are applied.

List of Selected Stations

< on the stations in the map to select them. Click again to deselect.

Selected Stations are highlighted with a red circle.

Then, click on Export List button to print the selected list of stations.

Export List

Map Legend +

@ stations recommended as T
reference stations,

© stations usable as reference
stations but for which the user has {:}
to check thoroughly if the station
fits its needs,

The size of the circle depends on the
number of years of observations
available in the EPM multi-year solution
for the given period.

Only stations with more than 3 years of
obsemvations in the selected period are
shown.

The stations are categorised in 8
different classes depending on their
quality and stability in the EPMN multi-
year solution (from best to worst):. CO,
C1, C2,C3, C4, C5 NR, Short.

Leaflet | Tiles & Esri — Esri, DelLorme, NAVTECQ
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Export List OBSERVATORY
OF BELGIUM
Map Legend + O Baw
@ stations  recommended as = (® Grayscale
reference stations, i) (O streets
@ stations usable as  reference () satellite

stations but for which the user has {‘_}
to check thoroughly if the station [ Recommended (C0)
fits its needs,

Recommended (C1)
The size of the circle depends on the

number of years of observations
available in the EPM multi-year solution
for the given period.

Only stations with more than 3 years of
abservations in the selected period are
shown.

[ Usable (C2)
[ Usable (C3)
[ Usable (C4)
b1 Usable (C5)

The stations are categorised in 8
different classes depending on their
quality and stability in the EPN multi-
year solution (from best to worst): CO,
C1,C2, C3, C4, C5 NR, Short.

Leaflet | Tiles @ Esri — E=sri, DelLorme, NAVTEQ
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Map Legend + O Baw
@ stations recommended as e 'ZE'JGrayrscale
reference stations, () Straets
@ stations usable as  reference () satellite

stations but for which the user has
to check thoroughly if the station

Recommended (C0)
fits its needs,

(@] -] Recommended (C1)
The size of the circle depends on the _ :
number of years of observations I . [1usable (C2)
available in the EPM multi-year solution F R {3 [Jusable (c3)
for the given period. E}
Only stations with more than 3 years of @ ° [Jusable (C4)
observations in the selected period are o 8@
shown. K {} ° [l usable (C5)
The stations are categorised in 8 -O R {:} E}Cg

quality and stability in the EPMN multi-
year solution (from best to worst):. C0O, @
C1,C2 C3, C4 Ch NR, Short

different classes depending on their E?b 9 @ O RA .@

Leaflet | Tiles & Esri — E=ri, DelLorme, NAVTEQ




Map Legend

@ stations recommended as
reference stations,

O stations usable as reference
stations but for which the user has
to check thoroughly if the station
fits its needs,

The size of the circle depends on the
number of years of obsenvations
available in the EPMN multi-year solution
for the given period.

Only stations with more than 3 years of
abservations in the selected period are
shown.

The stations are categorised in 8
different classes depending on their
quality and stability in the EPM multi-
year solution (from best to worst): C0,
C1, C2, C3, C4, C5, NR, Short.

Export List

O Baw

(® Grayscale

O O streets

() satellite

Recommended (C0}

Recommended {C1)

O
@]
. ' 'O [Jusable (C2)
é D ) o [ usable (C3)
© @@ [Jusable (C4)
. o g’ [ usable (C5)
O A

Leaflet | Tiles & Esri — E=sri, DelLorme, NAVTEQ
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Export List

Map Legend + POLVOOUKR 12336M001 (Active) |

Classification: C0 — Former Class: A

i

@ stations recommended as reference =
stations,

From: To: # years
. EPN multi-year solution
o stat?uns usable . as reference 2001-06-19 2019-06-01 18
stations but for which the user has ; ; :
to check thoroughly if the station fits SRS HIE BT
s gy 2007-01-01 2018-12-30 12
its needs, Difference (yr) 596

The size of the circle depends on the
number of years of observations gyl Sty 8 S
available in the EPMN multi-year solution '
for the given period.

Only stations with more than 3 years of
observations in the selected period are
shown.

The stations are categorised in 8
different classes depending on their
guality and stability in the EPN multi- B0 M
year solution (from best to worst). CO, ©
C1. C2, C3, C4, C5, NR, Short.

Leaflet| Tiles @ Esri — Esri, DeLorme, NAYVTEQ




Map Legend

@ stations recommended as reference
stations,

© stations usable as  reference
stations but for which the user has
to check thoroughly if the station fits
its needs,

The size of the circle depends on the
number of wyears of observations
available in the EPMN multi-year solution
for the given period.

Only stations with more than 3 years of
observations in the selected period are
shown.

The stations are categorised in 8
different classes depending on their
quality and stability in the EPN multi-
year solution (from best to worst). CO,
C1. C2, C3, C4, C5, NR, Short.

ZINZ200CHE 14001M008 (Active)
Classification: C0 — Former Class: A

From: To: # years
EPN multi-year solution
2007-11-09 2019-06-01 11.6
Densification solution
2007-11-09 2018-12-30 11.1
Difference (yr) 0.42
FIGOOCHE 14001 MO0E

Leaflet | Tiles @ Esri — Esri, Delorme, NAVTEQ

Export List

i




List of Selected Stations

BUDPOODNK,DAREOOGER, KUREQDEST,POLVOOUKR, SULDOODMK, VILOOOSWE.ZIM200CHE
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Map Legend +

@ stations recommended as reference =
stations,

O stations usable as reference -ELANL O
stations but for which the user has
to check thoroughly if the station fits
its needs,

The size of the circle depends on the I /
number of years of obsemwations @]
available in the EPM multi-year solution
for the given period.
Only stations with more than 3 years of o TONIA
observations in the selected period are @

o

shown. O
The stations are categorised in 8 UNITE! . o

different classes depending on their

guality and stability in the EPN multi- 0 o
year solution (from best to worst): CO, RELAND o
C1, C2, C3, C4, C5, MR, Short. e o @] 8

) : Leaflet| Tiles @ Esri — Esri, DeLorme, NAVTEQ




Position Solution




Inputs

Begin and End Dates of the Densification Solution

Remarks: The system iz assuming that the user will use the same data selection/rejection policy as in the EPN multi-year position and
velocity solution (the list of rejected data is available here).
If no date iz set, then the begin and end date of the last EPMN =olution will be used.

List of Pre-selected Reference Stations (optional)

Pre-Selected BOR100POL,BRUS00BEL, BRUXDOBEL,BUCUOOROU BZRGOOITA, DUBZ00HRV, GANPOOSVK
Station List: LGENOODITA,GOPEDOCZE, GRASDOFRA, GRAZDDAUT, GSR100SVN, IGMIODITA JOZEODPOL K
ARLODDEU,MOSEQOITA, MATEQDITA,MEDIOOITA, OBE400DEU, ORIDOOMKD,PENCOOHUN PO
REQOOHRV,POTS00DEU, POZEOOHRY, PULADOHRV. SABADOSREB, SOFI00BGR, SRIVODBIH,UZ
HLOOUKR, VEN100ITA WTZRO0DEU, ZADADOHEV. ZIMMOOCHE, ZOUF0OITA,

| also want to show the stations that are not recommended as reference station on the map.

Submit
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Results

Begin and End Dates of the Densification Solution

Date Begin: 2016-08-22 / GPS Week 1511 / 2016/235
Date End: 2016-11-10 / GPS Week 1522 / 2016/315

List of Selected Stations

Click on the sta

cted Stations are highlighted with a red circle.

Then, click on Export List button to print

elected list of

Map Legend -+

@ stations recommended as =
reference stations,

@ stations usable as reference
stations but for which the user has
to check thoroughly if the station O
fits its needs,

@ stations not recommended as
reference stations.

The size of the circle depends on the @

number of days of observations
available in the EPN multi-year solution
during the given period.

The =tiations are categorised in 3
different classes depending on their
guality and stability in the EPN multi-year
solution (from best to worst). CO, C1,
C2,C3, C4, C5 NR, Short.

in the map to select them. Click again to deselec

The Densification Solution has 81 days of data.
Criteria for a Position Solution are applied.

Export List

Lesflet | Tiles @ Esri — E=ri, Delorme, NAVTEQ
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Export List

- EAIL AN L

£,
Map Legend + GRAZOOAUT 11001M002 (Active) —
Classification: C0 — Former Class: A e ol
@ stations recommended as reference =
stations, GERMAN Y # days during the considered period )
E ted 81
© stations  usable as  reference Acx:qu; = 73
stations but for which the user has
, , Percentage 90%
T[D CRet s Doty ¥ he ~tem 0 O # discontinuities during the considered period
its needs,
@ stations not recommended  as :i @ {
reference stations. ¥ EMBOURG
The size of the circle depends on the
number of days of observations available
in the EPM multi-year solution during the O
given period.
|
The stations are categorised in 8
different classes depending on their ﬁﬁ*
quality and stability in the EPN multi-
year solution (from best to worst): CO, @

C1, C2, C3, C4, C5_ NR, Short.

Leaflet | Tiles @ Esri — Esri, DeLorme, NAVTED




Map Legend

@ stations recommended as reference
stations,

© stations usable as  reference
stations but for which the user has
to check thoroughly if the station fits
its needs,

@ stations not  recommended  as
reference stations.

The size of the circle depends on the
number of days of observations available
in the EPN multi-year solution during the
given period.

The stations are categorised in 8
different classes depending on their
guality and stability in the EPMN multi-
year solution (from best to worst): CO,
C1, C2, C3, C4, Ch, NR, Short.

Export List

& .
DENMS
¢ DRESO0DEU 14108M001 (Former) ey
Classification: NR — Former Class: A =

# days during the considered period

Expected 81
Actual 17
Percentage 21% D
# discontinuities during the considered peried
0

DRESOOOEL 141 DEM00

i By

O ® o

Leaflet | Tiles @ Esri — Esri, DeLorme, NAVTEQ
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How the new classification agrees with Class A/B ? cgsmom

/0
60
50
40
30
20
10

0

1], }H

NR Short

m Class A
m Class B
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Conclusions oxsERony

* The tool can help the user to select reference stations for:
* Position Solutions
* Position & Velocity Solutions

* Already operational

* Development of additional features
* Additional outputs files can be created (SNX,SSC, discontinuity file, STA file...)
* What are the needs & priorities of the users ?

* Criteria can be refined
* Depending on user needs

* Please provide feedback to Juliette.Legrand@oma.be or epncb@oma.be
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