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SUMMARY 

 
 

GNSS observations at the permanent stations that belong to some Ukrainian RTK networks are 

processed in the MAO Local Analysis Centre on daily basis with the Bernese GNSS Software using 

the CODE rapid products. The received daily stations' coordinates allow to monitor the stability of the 

permanent stations. The coordinates time series for some stations in the IGb14 reference frame for 

time period from May 2020 to July 2021 are presented with the explanations of their behaviour. 
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MAO Local Analysis Centre 

 

MAO Local Analysis Centre (LAC) uses the Bernese GNSS Software (Bernese, 2015) for different types 

of GNSS observational data processing — regular processing with final products (Khoda, 2019), 

reprocessing of archival data with repro products (Khoda, 2020), rapid processing with rapid products. 

The processing results in the SINEX format (stations’ coordinates and tropospheric zenith delays on the 

stations) are available on the Observatory’s ftp server (ftp://ftp.mao.kiev.ua/pub/gnss/products/). 

 

Processing 

 

The rapid processing is performed according to the current requirements of the EUREF Permanent 

GNSS Network (EPN, 2018). The following rapid products of the Center for Orbit Determination in 

Europe (CODE, Switzerland) are used for processing: combined precise ephemerides of GPS and 

GLONASS satellites, Earth rotation parameters (EOP), consisted with satellites ephemerides, DCB files 

with differential code biases for every GPS and GLONASS satellites, global ionosphere models (Dach 

et al., 2020). Also, the GMF mapping function (Böhm et al., 2006) is used to take into account the 

tropospheric refraction. 

 

Daily solutions are computed on the L3 phase combination with fixed phase ambiguities. The 

observations of GPS and GLONASS satellites with 180 s interval, elevation cut-off angle of 3 deg, and 

elevation–dependent weighting of observations are used. The IGb14 reference frame (Rebischung, 

2020), the second IGS realization of the ITRF2014 reference frame, is realized by applying No-Net-

Translation condition on coordinates of the IGS Reference Frame stations — BOR1, BUCU, GLSV, 

GRAZ, JOZE, MATE, MDVJ, NICO, POLV, RIGA, SOFI, WTZR, and ZECK — from the 

corresponding catalogue. 

 

The rapid processing is performed in a fully automatic mode on daily basis. Now data from 239 

Ukrainian stations are processed together with data from 60 foreign EPN stations and six MOLDPOS 

stations (Moldova). The Ukrainian stations belong to the following state, academic, university, and 

commercial GNSS networks: MAO NAS of Ukraine, System.NET, GeoTerrace, NGC.net, Coordinate 

Navigation Maintenance System of Ukraine, E.P.S. LLC and their partners. Locations of these stations 

are shown on Figure 1. 

 

 
Figure 1 Network for rapid processing (only Ukrainian stations are shown) 

 

Results 

 

The time series for stations' coordinates received as a result of the rapid daily processing allow to 

monitor the stability of the permanent stations from Ukrainian RTK networks. It is possible to quickly 

ftp://ftp.mao.kiev.ua/pub/gnss/products/
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find jumps of station coordinates and to try to explain their reasons (stations operators’ activity, natural 

phenomena etc.). 

 

For example, on July 17, 2020 the new type of antenna was installed at the MIZO (Mizoch, Rivne 

Region) station.  And on September 8, 2020 the GNSS equipment (receiver and antenna) was changed 

at the FRKV (Ivano-Frankivsk) station. As a result, the positions of both stations were shifted, as can be 

seen in Figures 2–3. 

 

 
Figure 2 Time series for MIZO station 

 

 
Figure 3 Time series for FRKV station 

 

The Figures 4–5 show changes of stations coordinates caused by another reason. Possibly, in the middle 

of December 2020 the antennae at the ICHN (Ichnia, Chernihiv Region) and NVDS (Novgorod-

Siversky, Chernihiv Region) stations were covered by snow. According with the archived data from 

EURAD+ICON model of the weather portal Ventusky (https://www.ventusky.com) it was sticky 

snowing in Ichnia on December 13–14, 2020 and in Novgorod-Siversky at the same date. These 

phenomena could be sources of coordinates displacements for the ICHN and NVDS stations that are 

typical for the snow effect (Cisak & Zanimonskiy, 2008). 
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Unfortunately, not always possible to understand a strange behaviour of some stations. As example, the 

time series for coordinates of the PKRO (Pokrovsk, Donetsk Region) station are shown on Figure 6. 

Now we can say nothing about sources of the PKRO movement in the time period from middle of 

November 2020 to April 2021. 

 

 
Figure 4 Time series for ICHN station 

 

 
Figure 5 Time series for NVDS station 

 

Conclusions 

 

Rapid daily processing of observation data at the 239 Ukrainian permanent GNSS stations is carried out 

at the Local Analysis Centre of the Main Astronomical Observatory of the National Academy of 

Sciences of Ukraine. Observations are processed with the Bernese GNSS Software using the CODE 

rapid products. During the analysis of the time series, various discontinuities, jumps and fluctuations in 

the values of the coordinates were found. For a number of stations, their reasons were established, 

related to the replacement of equipment (especially antennae) or weather conditions (sticking of wet 

snow on the antennae). Unfortunately, for some stations it was not possible to find the cause of the 

jumps or gaps. 
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Figure 6 Time series for PKRO station 
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