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GNSS DATA ANALYSIS FOR GEODESY AND ATMOSPHERIC RESEARCH
AT THE INSTITUTE OF GEODESY AND GEOINFORMATICS

Krzysztof So$nica’, Witold Rohm, Jan Kaplon, Jaroslaw Bosy,
Tomasz Hada$, Karina Wilgan, Pawel Hordyniec, Kamil KaZmierski,
Grzegorz Bury, Mateusz Drozdzewski, Elzbieta Lasota, Estera Trzcina,
Iwona Kudlacik, Jan Sierny, Andrzej Borkowski

The GNSS technique and the applications of precise GNSS observations become more and
more important for current geodetic and atmospheric studies. Analysis of GNSS observations
allows, e.g., for establishing and densification of global, regional and national reference
frames, determining of Earth rotation parameters, precise positioning and navigation, precise
orbit determination of low Earth orbiters, as well as the recovery of the water vapor content in
the troposphere and electron density variations in ionosphere. Obtaining high-quality GNSS
products requires a proper analysis and sophisticated methods of the mitigation of various
systematic errors in GNSS observations, as well as high-quality a priori orbits and clocks.
Moreover, new GNSS systems, such as Galileo, GLONASS, BeiDou and QZSS on one hand
impose new challenges for data analysts due to various orbit types, signal frequencies and
data formats, but on the other hand, new systems create opportunities of a development of
innovative data processing methods and obtaining high-quality products, which was virtually
impossible before.

This paper presents an overview of the activities related to the GNSS data analysis at the
Institute of Geodesy and Geoinformatics (IGG) of the Wroctaw University of Environmental
and Life Sciences. The activities of the IGG GNSS&METEO Working Group concentrate in
particular on: (1) integrated water vapor recovery from real-time and near real-time GNSS
solutions [1,2], (2) integration of GNSS products and numerical weather models [3,4], (3)
recovery of the total electron content (TEC) in the ionosphere and mitigation of the impact of
TEC variations on GNSS positioning [5,6], (4) analysis of atmospheric occultation of GNSS
signals between low orbiting and high orbiting satellites [7], (5) real-time precise point
positioning using multi-GNSS signals [8,9], (6) evaluation of orbit quality and precise orbit
determination of GNSS satellites using satellite laser ranging (SLR) observations [10,11]. The
challenges related to data processing of the newly-deployed GNSS systems, such as Galileo
and BeiDou with the quality assessment of multi-GNSS orbits and clocks and their impact on
positioning, will be addressed, as well.
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