AOS 745

Menzel
Homework Assignment 5 (Due 25 November 2009)

1.
A histogram of frequency versus infrared window brightness temperature is tabulated over a portion of the Indian Ocean.  A least squares fit of the normal distribution probability function at the warm end of the histogram yields


ln f = -10272.7 + 70.2T - 0.12T2.

What is the SST?  Show how you arrive at your answer.

2.
A radiometer observes clear column brightness temperatures of 291 and 282 degrees Kelvin at 11.0 and 12.7 microns respectively.  Assuming the water vapor absorption coefficients are .2 and .5 cm2/g for the two channels respectively, what is the surface temperature?  (b) If the mean atmospheric temperature is 257 degrees Kelvin for the 12.7 micron channel, what is the estimated total precipitable water vapor?  

3.
A split window channel radiometer measures 96.00 and 102.29 mW/m2/ster/cm-1 for the 11 (909) and 12 (833) micron (cm-1) channels respectively.  The estimated atmospheric transmittance is .85 and .75 respectively for the two channels; the estimated sea surface emissivity is .97 for both channels.  What is the estimated sea surface temperature (SST)?  Hint:  Use B(833,T) = 9.55+1.03*B(909,T) and set up two equations (from R(833,Tb) and R(909,Tb) measurements) with two unknowns (B(909,Ts) and B(909,Ta)), where Ts is the SST and Ta is the mean atmospheric temperature). 

