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Applications: Atmosphere  

The MODIS sensor, aboard NASAôs Terra satellite, 

measures cloud optical thickness over the entire globe 

every day. Basically, cloud optical thickness is a measure 

of how much sunlight is prevented from traveling down 

through a column of atmosphere by clouds. This image 

shows a composite for April 2001. Reds indicate high 

values while blues and purples show where the air is 

relatively clear; no data are available for the region colored 

black.  

The MODIS instrument, 

aboard NASAôs Terra satellite  

Source: NASA 



Applications: Atmosphere  

   Earth's atmosphere is the layer of gases 
surrounding the planet Earth and retained by 
the Earth's gravity. The atmosphere protects 
life on Earth by absorbing ultraviolet solar 
radiation and reducing temperature extremes 
between day and night.  

    



What global surface temperature 
change has occurred so far?  



NASA/Goddard Institute for Space Studies 



Human Influence on Climate  



Anthropogenic and natural forcing of 
the Climate for the year 2000  



Anthropogenic and natural forcing of 
the Climate for the year 2005  



Comparison between modeled and observation of 
temperature rise since the year 1860   



What is weather  and what is climate?  

ÅWeather: is the instantaneous state(s) of the 

atmosphere as time passes. It can be described by 
different parameters that characterize the physical 
ǎǘŀǘŜ ƻŦ ŀƛǊ ǎǳŎƘ ŀǎ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇǊŜǎǎǳǊŜΣΧ 

ÅClimate: is the long term average of weather 

ï14 day weather prediction limit, but no limit to climate 
prediction 

ïWeather data accuracy is 1 degree, climate accuracy 0.1 
degree 

 

 





 

We are entering new territory; 

old relationships may not apply. 

NASA



How does the Earth Respond?  



Major Climate System Element  



Radiation budget  

    aŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǊŀŘƛŀƴǘ ŜƴŜǊƎȅ ǿƛǘƘƛƴ ǘƘŜ 9ŀǊǘƘΩǎ 
atmosphere are very important for climate change 
studies. How climate changes is directly related to 
how our planet balances the amount of incoming 
sunlight with outgoing radiant energy  

 




