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Introduction (1a) 

 Coordinate time series are using among others: 
• velocities estimation of GNSS stations, 
• determining of continental plates motion 
• local of geodynamic analysis, 
• forecasting of earthquaces. 
 

 Interferencing in coordinate time series may be caused by: 
• meteorological factors, hydrology, 
• local geological surface character, tectonics 
• antropogenic factors, 
• changing of measurement equipments (anntenas , receivers), 
• snow cover loading. 
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Introduction (1b) 
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Introduction (1c) – Analysis area 
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Input data (2a) – geophysical deformation models 

http://ww2.erdrotation.de/EN/ProjectPortal/Projects/PN5/Results/results_node.html 

http://ida.bkg.bund.de/refsys/public/2dLine.php 
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http://ida.bkg.bund.de/refsys/public/2dLine.php 

Input data (2b) – coordinates and geophysical deformation 
models 
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ftp://ftp.aiub.unibe.ch/REPRO_2013/CODE_REPRO_2013.ACN 

Input data (2c) – GNSS reprocessing stretegy – CODE 
Repro2013 - (Non-tidal loadings) 
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Coordinates time series for ARTU station (Russian Federation) 

Input data (2d) – example of coordinate time series 
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Deformations time series for ARTU station (Russian Federation) – Up component 

Input data (2e) – example of deformations time series 
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Analyses (3a) – periodicity analysis 

a – period analysis using iLSE (NEU), b – period analysis using iLSE (deformations models)  
c – FFT analysis(NEU),        d – FFT analysis (AHO) 
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Comparing of two time series (coordinates – blue and geophysical deformations) 

Analyses (3b) – comparing of two time series  
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Analyses (3c) – phase shift between analysed signals  
– North component 
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Analyses (3d) – phase shift between analysed signals 
 – East component 
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Analyses (3e) – phase shift between analysed signals  
– Up component 
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Analyses (3f) – Coordinates minus geophysical deformations 
(NTAL) – Up component 

RMS RMS 

8.68 mm 6.46 mm 

5.46 mm 4.50 mm 

5.34 mm 5.05 mm 
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Analyses (3g) – Coordinates minus geophysical deformations 
(HYDL) – Up component 

RMS RMS 

7.46 mm 

6.57 mm 

5.00 mm 

8.68 mm 

5.46 mm 

5.34 mm 
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Analyses (3h) – Coordinates minus geophysical deformations 
(NTOL) – Up component  

RMS RMS 

8.64 mm 

5.26 mm 

5.37 mm 

8.68 mm 

5.46 mm 

5.34 mm 
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Analyses (3i) – Coordinates minus geophysical deformations 
(SUM) – Up component 

RMS RMS 

5.81 mm 

6.38 mm 

5.36 mm 

8.68 mm 

5.46 mm 

5.34 mm 
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Analyses (3j) – Coordinates minus geophysical deformations 
(SUM) – Up component (modeled signals) 

RMS RMS 

5.37 mm 3.48 mm 

2.42 mm 1.91 mm 

2.14 mm 1.90 mm 

Signals were modelled using LSE apprach with constant amplitude and phase. Modelling period  is equal 365.25 days) 
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Wnioski 
• analysing the periodicity of coordinates and geophysical 

deformations, the annual signal is clearly the dominant period, 
• the highest value of the correlation coefficient between coordinate 

residues and deformations occurs for the height component (Up), 
• the sum of deformations clearly affects the coordinate changes for 

the Up  component, 
• analysis of individual deformation components (NTAL, HYDRO, 

NTOL) showed that NTAL has the greatest impact on coordinate 
changes and decrease RMS values for all analysed GNSS stations, 

• Removing the deformation model showed that other, unidentified 
annual oscillations still occur. The reason for this may be 
imperfections in modeling geophysical phenomena and many local 
factors that are not applied to global models.  

• geophysical deformations can also affect the variability of the Earth's 
mass center. 

 
 



adrian.kaczmarek@upwr.edu.pl 
  

Thank you for your attentnion! 

Kaczmarek, A., Kontny, B. (2018). Estimates of seasonal signals in GNSS time series and environmental 
loading models with iterative Least-Squares Estimation (iLSE) approach. Acta Geodynamica et 
Geomaterialia, Vol. 15 No. 2 (190). DOI: 10.13168/AGG.2018.0009  
 
Kaczmarek, A., Kontny, B. (2018). Identification of the Noise Model in the Time Series of GNSS Stations 
Coordinates Using Wavelet Analysis. Remote Sensing, 10(10), 1161. DOI: 10.3390/rs10101611  
 
Kaczmarek A. (2019). Influence of geophysical signals on coordinate variations GNSS permanent stations 
in Central Europe, Artificial Satellites Journal of Planetary, Vol. 54 No. 3, Warsaw, Poland 2019, pp. 57-71 
DOI: 10.2478/arsa-2019-0006 


	Slajd numer 1
	Outline
	Introduction (1a)
	Introduction (1b)
	Introduction (1c) – Analysis area
	Input data (2a) – geophysical deformation models
	Input data (2b) – coordinates and geophysical deformation models
	Input data (2c) – GNSS reprocessing stretegy – CODE Repro2013 - (Non-tidal loadings)
	Input data (2d) – example of coordinate time series
	Input data (2e) – example of deformations time series
	Analyses (3a) – periodicity analysis
	Analyses (3b) – comparing of two time series 
	Analyses (3c) – phase shift between analysed signals �– North component
	Analyses (3d) – phase shift between analysed signals� – East component
	Analyses (3e) – phase shift between analysed signals �– Up component
	Analyses (3f) – Coordinates minus geophysical deformations (NTAL) – Up component
	Analyses (3g) – Coordinates minus geophysical deformations (HYDL) – Up component
	Analyses (3h) – Coordinates minus geophysical deformations (NTOL) – Up component 
	Analyses (3i) – Coordinates minus geophysical deformations (SUM) – Up component
	Analyses (3j) – Coordinates minus geophysical deformations (SUM) – Up component (modeled signals)
	Wnioski
	Slajd numer 22

