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Agricultural landscapes are heterogeneous and highly dynamic. Remote Sensign can be used to provide useful information regarding soil and vegetation conditions. Our research program aims to develop methodologies 
to use remotely sensed observations at microwave frequencies ( < 10 GHz or > 3cm) to improve knowledge of soil moisture, crop growth, and yield in agricultural landscapes. Microwave observations are highly sensitive 
to changes in moisture content in soil and vegetation. Satellite-based microwave observations appropriate for soil moisture applications are relatively recent. The ESA-Soil Moisture and Ocean Salinity (SMOS) mission 
uses passive observations at 1.4 GHz and provides global soil moisture at 25 km every 2-3 days. The upcoming NASA Soil Moisture Active Passive (SMAP) mission will use active and passive observations at 1.2 and 1.4 
GHz, respectively, to provide soil moisture at 10 km every 2-3 days. There are three major components of our research program: bio-physically-based remote sensing algorithms; spatial disaggregation of remotely sensed 
observations; and assimilation of remotely sensed observations to improve model estimates of soil moisture crop growth, and yield.  
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Observations of active 
and passive microwave 
signatures, and soil 
moisture for bare soil 
(above) and during corn 
growing season (right) 

Ground-based microwave 
and micro-meteorological  
sensors were used for , 
along with observations 
of soil and vegetation 
conditions were 
conducted during the 
MicroWEXs 

Above: Spatial downscaling/
disaggregation of satellite-bases soil 
moisture obtained at coarse 
resolutions to fine scales using other 
RS and in situ observations. The 
methodology was implemented in the 
La-Plata Basin in Brazil, S. America 

Left: Fine resolution RS observations 
used as inputs to the downscaling 
algorithm, along with the soil moisture 
and crop yield estimates after 
assimilation in the crop growth models 


