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Lecture 15.   Quiz, Problem solving examples, etc.  

 

Quiz: 

1) Which of the four features typically distinguishable on visible images (land surfaces, ocean 
surfaces, cloud tops, and snow/ice surfaces) tend to appear relatively dark? Which tend to appear 
relatively light? Which one generally appears the darkest? 
 

2) On an IR image, which features (land surfaces, ocean surfaces, cloud tops, or snow/ice 
surfaces) tend to appear relatively dark and which relatively light, and under what conditions? 
(Consider time of year, time of day, latitude, and altitude.) 
 

3) What one factor determines the intensity of longwave IR radiation coming from features of the 
earth as viewed from an orbiting satellite? 
 

Questions on remote sensing of clouds: 
 
1) What type of satellite most likely gives you information on the cloud movement? 
 
2) Your colleagues consider to use data from an AVHRR channel centered at 3.9 µm. 
They notice that a satellite image of a cloud generally appears colder (i.e., lower 
brightness temperature) than its immediate surroundings at night but warmer than its 
surroundings by day. Explain why. 
 
3) Precipitation is a key component of the hydrological cycle. Briefly explain the 
principles and discuss advantages and disadvantages of the following  remote sensing 
techniques: 

a) passive IR sensing of precipitation  
b) passive microwave sensing of precipitation  
c) active microwave sensing of precipitation  

 
4) Can lidar penetrate through a cloud?  
 
5)  Consider a cloud with temperature of 220 K overlying a surface with T=285 K. 
Assume that the atmosphere above and below the cloud is transparent to the radiation at 
11 µm.  
A) If the cloud emissivity is 1, what is the brightness temperature that will be measured 
by a nadir looking satellite radiometer at 11 µm? 
B) If the cloud emissivity is 0, what is the brightness temperature that will be measured 
by a nadir looking satellite radiometer at 11 µm? 
 
6) How do clouds and precipitation influence the sea surface temperature 
retrievals in the infrared versus microwave spectral range? 


