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DETERMINE RADIATIVE FORCING 
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SATELLITE IMAGES FROM 1988 AND 2008 

1988 raw 
image 

2008 raw 
image 



LAYER STACKING TWO IMAGES 

After geo-
referencing, 
the two 
images can 
sit on top of 
each other.   



CLASSIFIED IMAGES 



CHANGE IN URBAN FRACTION 



PROPORTIONS OF DIFFERENT LANDCOVERS 
IN URBAN CHANGE FRACTION 
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CHANGE DETECTION 



COMPARISON OF URBAN FRACTION 

My urban fraction in 1988 is 8%, 

In 2008 is 24%, increase is a  

little bit lower  than that in  

Qingling’s result. 



ROUGH ESTIMATION OF ALBEDO( DARK 
SUBTRACTION) 
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MODEL VERIFICATION 
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ATMOSPHERIC CORRECTION 
  ATREM 

  FLAASH (http://www.creaso.com) 
Fast Line-of-sight Atmospheric Analysis of Spectral Hypercube -corrects 

for 
water vapors, oxygen, carbon dioxide,  methane, and ozone in the 
atmosphere, as well as molecular and aerosol scattering.  

  ACORN (http://www.imspec.com) 
Atmospheric CORrection Now - atmospheric gas absorption as well as  
molecular and aerosol scattering effects 

  ATCOR (http://www.rese.ch) 
aerosol type, the visibility or optical thickness, and the water vapor. 
Some models 



RELATIVE ATMOSPHERIC CORRECTION 

 Histogram adjustment (single image 
normalization) 

Dark Object Subtraction 
Minimum Value 

Histogram matching/ Regression(multiple dates) 
Field(spectra) =radiance*gain(image)+offset 





STABLE BRIGHT PIXELS( AIRPORT) 



AIRPORT TAKE-OFF LANES 
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STABLE DARK PIXELS 

 Although water may not necessarily be the 
darkest pixels of each scene, it’s a very stable 
dark pixel. 
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ALBEDO AFTER TWO WAYS OF CORRECTION 

 Dark Sub  Min    Max       Mean      Stdev 
-0.001841   1.300867  0.114957   0.055091 
 Regression 
0.118435   0.595496   0.166025  0.022164 



AFTER HISTOGRAM MATCHING 
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ROUGH ESTIMATION OF ALBEDO( DARK 
SUBTRACTION) 
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ALBEDO SENSITIVITY 

 Albedo sensitivity is defined by the ratio of 
change in surface albedo to the change in urban 
fraction 

 Mean albedo in 1988 is 0.082837 
   Mean albedo in 2008 is 0.115648 
 Urban fraction increase is estimated to be 0.016. 
A rough estimation of albedo sensitivity is 0.002 

per percentage change of urban fraction. 



COMPARISON BETWEEN MODIS AND 
LANDSAT 
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