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Abstract :

GNSS (Global Navigation Satellite System) observations are nowadays a well-established tool to measure the contents of water vapor in the atmosphere. In data-sparse regions such as the Amazon, a GNSS ground-based network can provide nearly continuous (~5 minutes) information on water vapor fields in all-weather conditions; providing an inexpensive tool for meteorological/climatological studies in tropical deep convecting regimes. 
We presents results from an embryonic dense GNSS network that is being developed in the Amazon. Preliminary results from a single GNSS receiver (INPA, Manaus) show that precipitable water vapor (PWV), and specifically, d(PWV)/dt, is useful in identifying deep convective rainfall events.  For typical convective events, prior to the onset of rainfall, a large upswing in PWV (order 4 to 5 hours) is observed.  This represents the timescale over which water vapor converging into the column. Several GNSS receivers were also employed to determine the appropriate minimum separation distance between receivers in the dense network. Advective structures in PWV were clearly identified at a receiver separation distance of less than 10 km. However,  PWV structure is lost with receivers separated by less than  ~5 km.

Ultimately, the small-scale (~ 5 to 10 km) ground-based network of GNSS receivers (~20) and meteorological stations will be developed in and around Manaus, Brazil.  The motivations for the network are several-fold: it is the only GNSS network in an equatorial zone, dominated by deep convection; Manaus has twice daily radiosondes, weather radar, in addition to a long tradition as a center of climate/meteorological studies (e.g, LBA) and has hosted and will host research campaigns (e.g., GPM-CHUVA) focusing on Amazonian climate. Scientifically, our main objectives are to:  1) gain insight into small-scale water vapor fluxes and convective activity, for example, the role of “cold pools” in the transition from shallow-to-deep convection and organization of convection at the mesoscale; 2) constrain (“close” with sondes/profilers) the atmospheric component of the hydrological cycle during deep precipitating convection; 3) provide high spatial/temporal resolution water vapor fields for improving model initial conditions through data assimiliation and model physical parameterizations and; 4) examining 3D temporal evolution water vapor fields using tomography techniques. 
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