We will create and demonstrate an autonomously-operating Model-based Sensor Web (MSW) capable of determining and tracking the physical state of a dynamic planetary-surface process.  The sensor web will use the following technologies: science-based data analysis and modeling and automatic asset tasking.  The MSW will be autonomous.  It will rapidly process data and derive a deeper understanding of dynamic processes through data modeling.   Model output (and process understanding) augments this level of process knowledge iteratively by seeking out additional data to enhance model accuracy, using sensors linked with SensorML.  Data science return is therefore maximized, subsequent asset and resource use optimized, and a deeper understanding of the physical processes affecting a dynamic system (an erupting volcano) returned.  The base technology developed has applications across many science disciplines (e.g., flooding, cryosphere change).  The MSW meets the NASA Strategic Objective “Study the Earth system from space and develop new space-based and related capabilities for this purpose”, with the additional value of developing sensor web technology elsewhere in the Solar System.  The proposed work will be completed in 12 months.  The entry TRL is 3, and the exit TRL is 5.
