AOS 745
Menzel
Homework Assignment 1 (Due 30 Sep 2009)

Read Chapters 2 and 3 of “Remote Sensing Applications with Meteorological Satellites” 

Solve the following problems

1.  What is the ratio of blackbody radiances at B(10 μm, 300 K) and B(0.5 μm, 6000 K)?  Estimate this without calculating the radiances explicitly.
2.  If the 4 micron brightness temperature is 310 K and the 11 micron brightness temperature is 290 K, what fraction of the radiance at 4 microns is due to reflected solar radiation?  Use B(4 μm, T) proportional to TX where x ~ 12.

3.  If the Planck radiance at 4 microns is 1.06 W/m2/ster/(m at 310 K and 0.48 W/m2/ster/(m at 290; what is the percentage error in the radiance estimated at 310 by using the value at 290 and B(4 μm, T) = const * T12 .

4.   If the 4 micron spectral band has an Rmax = 1.5 W/m2/ster/(m and 10 bits have been allocated for each measurement, what is the truncation error in degrees Kelvin at 300 K?  What is it at 200 K?  (hint: use (T = (R / [dB/dT])
5.  The distance between the earth and the sun varies about 3.3% between a maximum in early July and a minimum in early January.  What is the corresponding seasonal percentage change in effective temperature (defined as blackbody temperature at which solar energy received is equal to infrared energy released)?  Assume the earth albedo is 30%.
6.  If the effective temperature of Earth is 255 K and the surface temperature is 285 K, what is the average absorptance of the atmosphere of Earth to longwave radiation?  Assume that the surface behaves like a blackbody and the atmosphere is transparent to solar radiation; use conservation of energy at the top of the atmosphere and at the surface to derive your answer. 
