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AVHRR and MODIS data for Land Base Initialization, Boundary 
Conditions and Data Assimilation in the UTC-M Atmospheric 
Boundary Layer Sea-Breeze Model 2KM Grid of Space Coast USA 

Dr. Bostater, bostater@fit.edu  www.bostater.info 321-258-9134  
Marine & Environmental Optics Lab & Remote Sensing Center 

Needs: High Spatial & Spectral 
Resolution Thermal Imagery of  
Space Coast Florida for Rocket  
Launch Geophysical Modeling 
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Parallelization & Testing of a Monte Carlo Reflectance Model 
for Generating Synthetic Hyperspectral Images of  Shallow 
Marine Waters & Water Quality (10,000 photons per voxel of 
Sebastian Inlet, Florida 

Atmospheric Boundary 
Layer (30m) winds and 
vertical velocity contours 
(m/s). 12 hours into the 
simulation. Simulation: 
6:00pm October 23rd 
2002, 2 km grid cell size, 
Parallelized Sea Breeze 
Model UTC developed by 
Bostater, et. al. over Cape 
Canaveral, Florida 
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Comparison between an analytical and 
Monte Carlo hyperspectral reflectance 
model for water & coastal remote sensing 

Simulated Subsurface Irradiance Reflectance just 
below the air/water interface for optically deep 
water. Monte Carlo (MC) versus 2 Flow 
Analytical Model.  Pure water Backscatter & 
absorption coefficients.  

Water surface waves influence water surface reflectance and in turn the 
detection of substances in water and the ability to sensors to detect 
subsurface targets. 

Parallelized Monte Carlo 
Model Code of the water 
surface and the water 
column yields a method to 
simulate the photon 
interaction between the air, 
air-sea-interface and the 
water column constituents. 
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Kalman Filtering & Airborne Hyperspectral Water 
Surface Imagery & Radiative Transfer Modeling 
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Sensor biases error estimates 

Shallow Water Airborne Hyperspectral Image 
showing retrieved geophysical bottom features 
& weathered oil after Deepwater Horizon. 

Image Fusion of Hyperspectral & Multispectral Imagery 

Image Data Fusion of Hyperspectral & Multispectral Imagery 
For Target Detection Modeling on Shorelines 
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