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Motivation: 

1. By time series analysis of continuous GPS stations calculated velocities.

2. Continuous GPS stations for seasonal changes on vertical position accuracy.

3. The stations: according to the ellipsoid heights. 
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Data: 

Location of GPS stations:

1. Study area: 4 continuous GPS stations located in East 

of Turkey (topographic features and seasonal changes 

are more effective than the rest of the country).

2. Vertical position time series.

3. Time series analysis by GAMIT/GLOBK daily solutions.
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Data:

GPS stations:

Data span: 2014-2019.
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Time Series Analysis:

1. By applying time series analysis, the trend, periodic and stochastic components of the stations are 

determined.

2. A model of annual, semi-annual and seasonal components is formed for the stations.
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Results:

1. Velocity and standard deviation values of the height 

component are calculated for each month, season and 

year.

2. As the ellipsoid height increases, the velocity and its 
standard deviation values decrease. 
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1. The minimum velocity for RZE1 station in winter (December), for HINI station in autumn

(November).

2. The maximum velocity for RZE1 station in autumn (September), for HINI station in winter 

(December).
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1. The minimum standard deviation for RZE1 station in winter (December), for HINI station in summer

(June).

2. The maximum standard deviation for RZE1 station in summer (July), for HINI station in autumn 

(October).
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1. The velocity and standard deviation values decrease depending on the observation time.
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Conclusions:

1. The less changing velocity values in GPS height occur in December (winter). This indicates the 

impact of atmospheric water vapor on the GPS positioning accuracy. It is also found that the GPS 

height is sensitive to temperature. 

2. Weather changes, water vapor in the atmosphere impact the position accuracy of GPS and cause 

fluctuations in GPS height values.

3. According to the results, the coordinate displacements caused by seasonal variation may be 

notable and their effects should be considered especially in high precision geodetic surveys.

4. To avoid velocity estimation error completely, the data length should be more than 4.5 years. 
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Thank You for Your Attention!

Future Work:

1. To correlate the vertical component position accuracy of GPS with meteorological data (pressure, 

humidity, temperature, etc.).


