Applications with the Newest Multi-spectral Environmental

Remote Sensing Satellites
Menzel and Antonelli

June 8 - 16
Homework Assignment 2 (Due 12 June 2006)

Review Chapters 5, 6, and 7 of “Remote Sensing Applications with Meteorological Satellites” 

Solve the following problems

1a.  If the effective temperature of Earth is 255 K (defined as blackbody temperature at which solar energy received is equal to infrared energy released) and the surface temperature is 285 K, what is the average absorptance of the atmosphere of Earth to longwave radiation?  Assume that the earth albedo is 30%, the earth 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. 

Optional extra items for 1a.

1b.  How much does the longwave absorptance have to increase to cause an increase in surface temperature by one degree Centigrade?


1c.  How much does the albedo have to change to offset the change in atmospheric longwave absorptance in order to keep the surface temperature constant?  
Solve 1b by relating the change in absorptance, da, to the change in surface temperature, dTs, and then solve 1c by relating da to the change in albedo, dA.

2.   The average CO2 concentration in the atmosphere varies by about one percent annually (in part due to foliage release in the autumn).  Using the Stefan-Boltzmann law and assuming that the surface temperature of the earth-atmosphere system is 285 K, determine the associated surface temperature change of the earth-atmosphere system.

3.  An infrared radiometer with 2 spectral bands is viewing a clear field of view (fov). The following table presents wavelength and noise equivalent temperature. The surface temperature is 300 K. A little bit of high opaque cloud at 230 K moves in. How much cloud can be present in the fov (what percentage) and still not be detected (be within instrument noise) for each band? Use B proportional to TX where x=c2/(λT).


	Band
	Wavelength ((m)
	NEDT (deg K)

	1
	4
	0.05

	2
	11
	0.05


