Applications with the Newest Multi-spectral Environmental

Remote Sensing Satellites
Menzel and Antonelli

June 8 - 16
Homework Assignment 3 (Due 14 June 2006)

Review Chapter 8 of “Remote Sensing Applications with Meteorological Satellites” 

1.  Consider an atmosphere where the temperature profile is given by T(p)  =  200 + 100 (p/ps) in degrees K.  The transmittance for a microwave spectral band is given by ((p)  =  1.0 - 0.7 (p/ps) .  Assuming reflection is negligible at the earth surface, what is the brightness temperature observed by the microwave sensor in this spectral band?  Start with the RTE to develop your answer.
2.  The ocean surface at 300 K is covered by a layer of water vapor at 280 K with an optical depth of 0.05 in the infrared window (IRW) at 11 microns.  The MODIS IRW measurement will be less than 300 K due to atmospheric water vapor absorption; what correction must be made to the measured brightness temperature to arrive at the correct SST?  Assume the ocean surface behaves like a blackbody, express the transmittance of the water vapor ( = 1-(, and use the fact that at 11 microns the Planck radiance is proportional to T4.  

3.  Two window channels (11 and 12 microns) are viewing the ocean in cloud free conditions.  The observed brightness temperatures are 298 K and 295 K for this field of view (FOV1).  The respective absorbing powers kw11=0.2 and kw12=0.5.  (a) What is the SST? (b) A nearby field of view (FOV2) over the same ocean has observed brightness temperatures of 297 K and 292.5 for 11 and 12 microns respectively.  What is the  ratio of moisture in the atmosphere for the two FOVs [U(FOV2/U(FOV1)]?
