[bookmark: _GoBack]Homework #1

1) Compute upwelling and downwelling radiance at 1200 cm-1 (using the linear in tau approximation) for a view angle of 60 degrees off zenith for the 4 cases below. 
2) Same as problem (1) above, but assume that the surface emissivity is 0.9 

[image: ]

3) [image: Macintosh HD:Users:Dave.Turner:Desktop:Screen Shot 2016-01-21 at 1.49.44 PM.png]Suppose the total gas optical depth varied as a function of wavenumber in an oscillatory way, such as the example below: 
Wavenumber = [800,801,802,803,…1000]
Optical_depth = sin(wavenumber / 5)*10, where any value from this computation was replaced with 0.25 (i.e., 0.25 is the minimum optical depth)
 


Assume the emissivity of the surface does not change with wavenumber, but that the surface emissivity and temperature are unknown.  Suppose the atmosphere has the same temperature structure and optical depth distribution as the examples above.  If you had a high-spectral resolution observation of the radiance at the top of the atmosphere, could you determine these two surface values?  If so, how?
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