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1 Methods to estimate precipitable water vapor using GNSS datasets 
Precipitable water vapor (PWV) is an important variable in meteorology and hydrology. It is a direct 

indicator of atmospheric water vapor content. It can be used to estimate many other climate parameters. 

For example, forecasting hourly intense rainfall (Benevides, 2019). 

The methods of using GNSS to estimate PWV assumes that wet components of the atmosphere delay the 

signals proportionally to PWV (Bevis, et al., 1992). As the number of GNSS satellites has grown significantly, 

the spatial and temporal distribution of GNSS datasets is a promising technology to estimate PWV. Figure 1 

shows a diagram of estimating PWV (Liu, 2019). 

 

Figure 1 A diagram of PWV estimation 

 

2 Open-source GNSS processing toolbox in python programming 

environment. 
Python is an object oriented, general purpose programing language that is easy to use and fast in 

implementation. Thus, it is useful to use an open-source package in python as the GNSS datasets are 

difficult to parse and retrieve needed parameters.  

Laika is an example python package which can be used for processing GNSS datasets.  It is an easy to 

implement open-source tool that can be extended for precipitable water vapor (PWV) analysis and 

estimation.  

The laika package was installed and tested. It is recommended to download its source code from its github 

repository and then install running the command: 

>> python setup.py install  

There are some useful examples in jupyter notebooks (Laika, 2019). Figure 2 and Figure 3 demonstrates 

some results of using laika package. 
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Figure 2 Orbits of satellites 

 

 

 

Figure 3 Satellite positions 
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