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�Introduction: the nature of tide waves;
�The solid Earth tide caused vertical 

displacements at the EUPOS®-RIGA 
stations;

�The solid Earth tide caused vertical 
displacements at the EUREF stations;

�Conclusion.
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Irregular Irregular 

semidiurnal semidiurnal 

tidestides

Irregular Irregular 

diurnal tidesdiurnal tides
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MIXED TIDESMIXED TIDES
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Tidal oscillations of the EarthTidal oscillations of the Earth

Sectorial 

spherical function –

SSemidiurnal emidiurnal tidestides

Tesseral 

spherical function –

Diurnal Diurnal tidestides

Zonal 

spherical function –
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Solution of 5 kinematic stations and 8 static stations.
EUPOS®-RIGA stations: ANNI, KREI, LUNI, MASK, VANG
LatPos stations: AIZK, BAUS, LIMB, OJAR, SIGU, SLDS, TALS

EUREF station: RIGA
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The solid Earth The solid Earth 

tide caused tide caused 

vertical vertical 

displacements displacements 

at the at the 

EUPOSEUPOS®®--RIGA RIGA 

stationsstations

using data

of EUPOS®-RIGA, 

LatPos, EPN and IGS 

and applying 

Bernese GPS Software.
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Bernese GPS Software V 5.0 routine TIDE2000.fTIDE2000.f computing tidal station 

displacements conforming to the latest IERS Conventions.
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ObservationObservation

interval selectioninterval selection

Observation time intervals were selected 

for better representation of tidal wave 

variety:

YearYear 2010 2010 

��(14.(14.––31.) January 31.) January = 18 days= 18 days

��(10.(10.––27.) July 27.) July = 18 days= 18 days

Phases of the Moon 

and other 

phenomenon



Output dataOutput data
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HHminmin = 12 cm = 12 cm HHmaxmax = 34 cm= 34 cm
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HHmaxmax = 33 cm = 33 cm HHminmin = 12 cm = 12 cm 
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The RMS averages of the EUPOS®-RIGA station vertical displacements, m

14.01.2010 14.01.2010 –– 31.01.201031.01.2010

JanuaryJanuary 1414 1515 1616 1717 1818 1919 2020 2121 2222 2323 2424 2525 2626 2727 2828 2929 3030 3131 AverageAverage

ANNI 0.014 0.014 0.013 0.013 0.012 0.012 0.013 0.012 0.012 0.012 0.013 0.013 0.015 0.015 0.015 0.014 0.014 0.015 0.013

KREI 0.014 0.014 0.012 0.012 0.012 0.011 0.012 0.011 0.011 0.012 0.012 0.013 0.014 0.014 0.014 0.014 0.014 0.014 0.013

LUNI 0.014 0.015 0.013 0.013 0.012 0.012 0.013 0.011 0.011 0.011 0.012 0.013 0.012 0.014 0.014 0.013 0.014 0.013 0.013

MASK 0.013 0.014 0.012 0.013 0.012 0.011 0.012 0.011 0.011 0.011 0.011 0.012 0.013 0.014 0.014 0.013 0.014 0.013 0.012

VANG 0.015 0.015 0.013 0.013 0.013 0.012 0.014 0.012 0.012 0.012 0.012 0.013 0.013 0.014 0.014 0.014 0.014 0.013 0.013

10.07.2010 10.07.2010 –– 27.07.201027.07.2010

JulyJuly 1010 1111 1212 1313 1414 1515 1616 1717 1818 1919 2020 2121 2222 2323 2424 2525 2626 2727 AverageAverage

ANNI 0.019 0.019 0.023 0.022 0.029 0.021 0.020 0.017 0.023 0.019 0.018 0.018 0.020 0.028 0.023 0.020 0.018 0.023 0.021

KREI 0.018 0.017 0.024 0.020 0.021 0.020 0.019 0.016 0.029 0.018 0.016 0.017 0.018 0.025 0.021 0.018 0.016 0.020 0.020

LUNI 0.018 0.018 0.022 0.021 0.022 0.020 0.019 0.017 0.029 0.018 0.016 0.018 0.019 0.026 0.022 0.019 0.018 0.026 0.021

MASK 0.017 0.017 0.020 0.019 0.021 0.018 0.018 0.015 - 0.017 0.016 0.016 0.026 0.024 0.020 0.018 0.016 0.019 0.019

VANG 0.018 0.018 0.025 0.021 0.022 0.021 0.020 0.017 0.023 0.018 0.017 0.019 0.019 0.027 0.022 0.020 0.017 0.029 0.021
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The solid Earth The solid Earth 

tide caused tide caused 

vertical vertical 

displacements displacements 

at the at the 

EUREF EUREF stationsstations

using data

of EPN and IGS and 

applying 

Bernese GPS Software.

Solution of 5 kinematic stations and 11 static stations.
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20 – 31 January 2010
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20 – 31 January 2010
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HHminmin = 10 cm = 10 cm HHmaxmax = 30 cm= 30 cm

HHminmin = 12 cm = 12 cm HHmaxmax = 34 cm= 34 cm

January 2010

January 2010
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HHminmin = 14 cm = 14 cm HHmaxmax = 39 cm= 39 cm

HHminmin = 17 cm = 17 cm HHmaxmax = 44 cm= 44 cm

January 2010

January 2010
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HHminmin = 19 cm = 19 cm HHmaxmax = 48 cm= 48 cm January 2010
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The solid Earth tide wave heights at the EUREF 

stations (20-31 January 2010)

EUREF station Hmin, cm Hmax, cm Lat. dif., º

VAAS 

(Vaasa, Finland) 10 30
≈ 5

KURE 

(Kuressaare, Estonia) 12 34

≈ 6BPDL 

(Biala Podlaska, Poland) 14 39
≈ 6DEVA 

(Deva, Romania) 17 44
≈ 5

AUT1

(Thessaloniki, Greece) 19 48

The RMS averages of the EUREF station vertical displacements, m
January 20 21 22 23 24 25 26 27 28 29 30 31 Average

AUT1

(Thessaloniki, Greece) 0.014 0.013 0.013 - 0.014 0.014 0.015 0.016 0.017 0.017 0.017 0.017 0.015

DEVA 

(Deva, Romania) 0.015 0.014 0.014 0.014 0.015 0.015 0.016 0.016 0.018 0.019 0.017 0.017 0.016

BPDL 

(Biala Podlaska, Poland) 0.011 0.011 0.011 0.012 0.012 0.012 0.012 0.013 0.013 0.014 0.013 0.013 0.012

KURE 

(Kuressaare, Estonia) 0.011 0.011 0.011 0.011 0.012 0.012 (0.044) 0.013 0.013 0.015 0.013 0.013 0.012

VAAS 

(Vaasa, Finland) 0.014 0.014 0.014 0.015 0.016 0.016 0.016 0.016 0.016 0.019 0.016 0.016 0.016



� Research findings have shown that the maximum value of the solid

Earth tide caused vertical displacement at the EUPOS®-RIGA stations 

is 34 cm, and the minimum value – 12 cm for selected observation 

periods.

� In the case of EUREF stations, where latitude difference of the most 
distant stations is about 22º, the maximum tide caused vertical 

displacement is from 30 cm (VAAS) to 48 cm (AUT1), and the minimum 

– from 10 cm (VAAS) to 19 cm (AUT1).

� The Earth station displacement caused by the solid body tides, is the 
correction which must be observed for determining the Earth station’s 

position. This correction is based on conventional parameters.

� Tidal oscillation has a strictly definite periodicity, which can be 
determined for any required period of time.

� The study of the Earth’s oscillations is a key part of the theory of the 
Earth’s dynamic response to external or internal forces.
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ConclusionConclusion



Thank You!Thank You!
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