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Abstract

Water vapor has an obvious role in the hydrological cycle and plays a key role in energy transport.
Therefore, monitoring and determining its changes and distribution is demanding. In voxel-based
tropospheric tomography, water vapor is computed for a set of voxels, each covering a specific part of the
troposphere. One of the fundamental flaws in GPS tomography is the absence or insufficiency of signals in
some voxels. To evaluate the performance of the tomography models, it is necessary to analyse the validity of
the proposed model before implementing it. In this study, the efficacy of two elements has been investigated in
tomography models. Using the observed various GNSS combined strategies and changing the horizontal
resolution of the tomography model had been investigated to improve the validation of tomography model. In
this research, we use the resolution matrix and the spread of the resolution matrix to provide a quality
measurement without using the reference field as radiosonde data. The results show that all of the GNSS
observations can increase the quality of the efficiency tomographic model but not as it was expected. To give
an instance, the design matrix rank deficiency of the tomography model with 40 km horizontal resolution, has
been improved just 7% on the study day, while the amount of the observations increased around 65% when
we used all the active satellites. Oppositely, increasing the horizontal resolution caused an increase in the
quality of the tomography models, so that, the values of spread decrease from 0.2 to 0.04, when just GPS
observations were used. Therefore, increasing observations when using the available techniques such as the

optimal horizontal resolution can be important for the tomography.

Key words: GNSS tomography, design matrix, resolution matrix, spread function.
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