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• Station Classification

• Tool for Selecting Reference Stations
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EPN multi-year solution: reference solution 
in Europe

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
Positions & Velocities are published

Class B
Not suitable as reference station 

for ETRS89 densifications
Positions have a 1 cm precision

 at the epoch of minimal variance
Positions at epoch of minimal variance are published

Velocities are not published

Class A & B are not flexible enough

Class A are not necessarily perfect

No velocity published for class B stations is 
too drastic

Needs and criteria are not the same 
depending on the application
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Velocity Variability

CATREF-Hector Velocity difference
Time Series STD

1 year signal Amplitude

Position Time Series
Scattering & Signals
Position Time Series
Scattering & Signals Reliability of the Velocity EstimationReliability of the Velocity Estimation

Stability of the Station Over TimeStability of the Station Over Time

temporal correlated noise 
  

more realistic velocity 
error estimates
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Velocity Variability
 = 

STD of the velocity differences between the velocity 
estimated with the segment (> 4 years) and the full 

period

Velocity Variability
 = 

STD of the velocity differences between the velocity 
estimated with the segment (> 4 years) and the full 

period
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• Value < Percentile 75

• Keep 75% of the stations having the best 
performance for the considered criteria

• Reject 25 % of the stations having the worst 
performance for the considered criteria

Percentile 75 Percentile 85 Percentile 95
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Class 
Name # Time Span Velocity 

variability 

Time series 

RMS 

Amplitude 
1Y signal 

DVCatref-Hector σHector

Position
difference

C2055-
C2040 

Velocity
difference

C2055-
C2040 

ETRF2014 
Velocity 

C0 48 < Percentile 75 - - -

C1 31
< Percentile 

75 
< Percentile 85 - - -

C2 45 < Percentile 
75 

No threshold < Percentile 85 - - -

C3 16 < Percentile 85 - - -

C4 9 < 6 yr NA < Percentile 85 - - -

C5 82 No criteria > Percentile 95 
and velocity variation < Percentile 85 

- - -

NR
Not 

Recommended

110
At least 1 criteria > Percentile 95 

or velocity variation > Percentile 85 
or Short time series with 1 criteria > Percentile 85 

- - -

Short
No velocities

78 < 3 yr

Most Stable StationsMost Stable Stations

Stable but Noisy 
or with Seasonal Signals

Stable but Noisy 
or with Seasonal Signals

Less StableLess Stable

Not RecommendedNot Recommended

What to
 do with 

this classification?

What to
 do with 

this classification?

Even Less StableEven Less Stable

No velocities publishedNo velocities published



ROYAL 
OBSERVATORY 

OF BELGIUM

Tool for Selecting Reference 
Stations
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Begin DateBegin Date

End DateEnd Date

< 3 years< 3 years > 3 years> 3 years

Position & Velocity
Solution

Position & Velocity
Solution

Position 
Solution
Position 
Solution
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Time Span of the 
Densification 

< 3 yr

Time Span of the 
Densification 

< 3 yr

C0 C1C0 C1

C3 C4 C5C3 C4 C5

C2 NRC2 NR

The Station has the 
same period of 

observations
in both solutions

The Station has the 
same period of 

observations
in both solutions

Position
Solution
Position
Solution

Position 
& 

Velocity
Solution

Position 
& 

Velocity
Solution

Yes

No

The Station has > 6 yr of 
observations during the 

considered period

No

C0 C1 C2 C3 C4C0 C1 C2 C3 C4

C5C5

NRNR

Yes

C0 C1C0 C1

C2C2

C3 C4 C5 NRC3 C4 C5 NR

No

C0 C1C0 C1

C2 C3 C4C2 C3 C4

C5 NRC5 NR

Yes

RecommendedRecommended UsableUsable

Not RecommendedNot Recommended

LegendThe Station has > 3 yr of 
observations during the 

considered period

Yes No
Station

is
rejected
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Position & Velocity Solution
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Position Solution
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• 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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