
AOS 745
Menzel
Homework Assignment 3 (Due 30 October 2009)

1.
An infrared window channel radiometer views an earth target of 300 K.  The filter has been mistakenly characterized as passing radiation at 909 cm-1, but in reality it passes radiation at 911 cm-1.  What is the error in brightness temperature due to this misinformation?  Use the fact that 
B (at 909 cm-1 and 300 K) = 115.82 mW/m2/ster/cm-1/, 


dB/d( (at 909 cm-1 and 300 K) = -.18 mW/m2/ster/cm-1/cm-1, and 


dB/dT (at 909 cm-1 and 300 K) = 1.7 mW/m2/ster/cm-1/K.
2.
Assume that a satellite infrared sensor is viewing a cloud deck above a warm ocean.  The infrared radiance of the clouds is Bc and the ocean is Bo.  Assume that the radiance to space is represented by a step function as shown below.  
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If the spatial resolution of the sensor is gaussian, so that 

S(x-xo) = exp[-(x-xo)2/2σ2], where σ = 8 km

and the sampling is done every 4 km, plot the response of the sensor as it scans across the step function.

3.
Assume that a satellite infrared sensor is viewing cold broken clouds above a warm ocean. The infrared radiance of the clouds is Bc and the ocean is Bo.  Assume that the clouds are spaced periodically and that the clouds are roll clouds oriented perpendicular to the scan direction (so that we can consider this to be a one dimensional problem).  The spacing between clouds is S and the cloud fraction is N = (1-S/L) as shown below.
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(a)  What is the mean radiance over a cycle?  What is the standard deviation about this value over a cycle?  Plot σ/(Bo-Bc) versus N. 
4.  If the spatial resolution of the sensor in problem 3 is finite and square with a width Δ and amplitude 1/Δ, so that
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and the satellite sensed radiance is given by


              xo+(/2


R(xo) =  (          S(x-xo) I(x) dx  ,


              xo-(/2

what are the mean radiance and standard deviation about this value over a cycle?  Assume Δ is equal to S/4 and S/4 is less than (L-S).  Plot σ/(Bo-Bc) versus N. 

