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Simulated Scenario

The delay in GPS L-band frequency signals caused
by the presence of atmospheric water vapor

molecules has been used for monitoring temporal
and spatial changes of the troposphere using
permanent ground-based GPS stations. Some
research has been dedicated to investigating the
relationship between water vapor accumulation and
precipitation systems (e.g. Champollion et al. |,
2004). In a recent study by Labbouz et al. (2015),
it was shown that precipitable water vapor (PWV)
could potentially be used as a short-term indicator
of heavy precipitation. Although such studies are
still in early stages, and despite the unknown
complications of weather systems, there still seems
to be demand for further work on horizontal
movements of the moisture and the link with
formation of extreme precipitation events.

Troposphere is wusually considered azimuthally
symmetric in mapping functions used in GPS
modelling. To compensate for this assumption,
horizontal gradients are generally estimated
together with other parameters. However, the
gradient model currently in use by most analysts is
a simple NS/EW planar model. While such a planar
model is sufficient in most cases, there are specific
cases where a plane is not truly representative of
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We have developed and implemented a new
directional model of gradients in which the

gradients are estimated at different directions NS/EW _
around the site with a piecewise function between Model Lat. Lon Height 21D Lxs
the nodes. The new model has the capability to Cut-offangle 100 0 100 0 100 0 100 0 10 0
detect isolated rapid spatial changes in specific
azimuth angles. Simulations are performed to SO el
validate this capability of the model and to evaluate Height 0.34 0.38 -0.06 0.02
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proposed directional gradient model

Real case study of Southern France September 2002 Conclusion
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