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Abstract 

GNSS data collected at a single station allow the estimation of the Zenith Total Delay 
(ZTD) and tropospheric gradients. The ZTD can be related to the Precipitable Water 
Vapor (PWV) above the considered station, and the tropospheric gradient can be 
roughly related to the first-order horizontal PWV gradient at the respective station. 
These relations explain the interest of severe weather monitoring and prediction in 
such observations. In this contribution we study several aspects of the variational 
assimilation of ZTDs and tropospheric gradients. At first we show how to obtain cost 
efficient forward, tangent-linear and adjoint operators for the respective observations. 
Second we run our experimental assimilation system (Zus et al., 2019) and study the 
role of dense and sparse network configurations. For example, when we consider a 
single station we can expect a clear improvement when tropospheric gradients are 
assimilated in addition to the ZTDs whereas when we consider a dense station network 
we cannot expect significant improvement when tropospheric gradients are assimilated 
in addition to the ZTDs because the tropospheric gradients do not contain information 
that is not already contained in the ZTDs. 
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