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Bell Ringer…  

 

Group 1: How do clouds effect climate? 

 

Group 2: How do aerosols concentrations effect 
climate? 



Group 1: How do cloud effect the Earth’s climate? 



Group 2: How do aerosols concentrations effect the 
Earth’s climate? 

http://www.bnl.gov/newsroom/news.php?a=1413 

http://www.nature.com/scitable/knowledge/library/aerosols-and-their-
relation-to-global-climate-102215345 

http://www.metoffice.gov.uk/research/areas/chemistry-
ecosystems/aerosols 

http://www.nasa.gov/topic
s/earth/features/stratosph
eric-aerosols.html 



Students’ Cloud Observations On-Line 

S’COOL is… 
 
 The  CERES S’COOL Project is a 16 year running and involves students and the 
citizen science community in real science, by making and reporting ground truth 
observations of clouds to assist NASA in the validation of the CERES satellite 
instruments.  
 
The multilingual S’COOL website boasts over 80 classroom lesson plans, an 
interactive reporting system and helpful materials and resources for observing 
clouds. The S’COOL Project has a broad range of users in 84 countries around the 
world and has collected over 120,000 ground observations.  
 
 
 
 
 
 
 
 



Students’ Cloud Observations On-Line 

Why is it important that we study clouds? 

•Temperature 
•Weather 
•Climate 
•Plants 
•Animals 
•Agriculture 
•Humans 
 
Global Cloud cover is 50-70% 



Students’ Cloud Observations On-Line 

How do we (NASA) measure the Earth’s radiation Budget? 

The CERES  instruments are remote sensors that measure the solar reflected and Earth 
emitted radiation. 



Students’ Cloud Observations On-Line 

Remote Sensing  

     Remote sensing has been defined as "a technique used to gather information 
about an object or an area without actually touching it”.  Our eyes, ears, and 
skin, as well as more sophisticated  instruments, all aid us in remote sensing. 

  





Students’ Cloud Observations On-Line 

Why does NASA need help from Observers? 

Satellite view of the clouds Student Observation 
 
The students also saw mountains with 
snow and ice 



Students’ Cloud Observations On-Line 

Clouds Looking Up 



Students’ Cloud Observations On-Line 

Clouds Looking Down 

25% Cloud Cover 70 % Cloud Cover 



Students’ Cloud Observations On-Line 

Importance of Studying Clouds 

Clouds are an important part of our atmosphere, and scientists are 
studying how they affect our weather and climate. S'COOL observations 
provide one more piece of the puzzle.  

<http://science-edu.larc.nasa.gov/SCOOL/FindOutMore-whyback.html>  



3 Easy Steps 
Being a S’COOL Observer is easy! 

 

 

 

 

 

 

 

Explore: See your data over time and what 
other classes around the world are seeing! 

1. 
Overpass 

Times 

2. 
Observe 

3. Report 



Request Satellite Overpass Times 



Observe and Report Clouds 



What’s New on the Report Form? 

New Observations 
include: 
 
•Sky Conditions 
 

•3 Contrail Categories 



Explore Data 



Why is it important?  

• Cloud affect the earth’s weather and 
climate. 

• You are our eyes on the ground! 

• Everyone plays a part and everyone 
can do their part to understand and 
help our world! 







Aerosols Protocol   

Science Content: What are Aerosols? 

• Solid or liquid particles 

suspended in the air 

Sources: 

• Natural: volcanoes, sea 

spray, dust, smoke, wind 

erosion, water droplets, ice 

particles, pollen 

• Human: plowing, surface 

mining, combustion © National Center for Atmospheric Research 



Aerosols Protocol   

Science Content: Effects of Aerosols 

• Too small to be seen individually 

(100’s – 1000’s nm) 

• They scatter visible sunlight: 

– The sky looks dirty or hazy 

– Creates brilliant orange and red 

skies at sunrise and sunset 

– Creates a large aureole around 

the sun or full moon 

– Some act as nuclei formation of 

cloud drops or ice crystals 

Photo taken by Carlye Calvin 

© University Corporation for Atmospheric Research 



Aerosols Protocol   

Science Content: Aerosols and Light Absorption 

• Sunlight includes a range of wavelengths 

• Aerosols and gases absorb and scatter light best at 

wavelengths that match their size 

• Both gases and aerosols absorb and scatter sunlight 

• If we know (1) atmospheric pressure, and (2) the 

elevation angle of the sun, we know the amount of gas 

between us and the sun 

• In the absence of clouds, any light absorption not caused 

by atmospheric gas is from aerosols 



Aerosols Protocol   

• The atmosphere consists primarily of molecules of 

oxygen and nitrogen. Sunlight bounces off these 

molecules, a process called scattering. Light with shorter 

wavelengths, at the blue end of the visible light spectrum, 

is scattered more efficiently than longer wavelengths.    



Aerosols Protocol   

Effects of Aerosols 

• Aerosols are too small to be individually 

visible, but you can often see their combined 

effect when the sky is hazy or looks dirty. 

Brilliant orange skies at sunrise and sunset 

may also be indicators that aerosols are 

present. 

by SHIVANAND SHARMA http://www.advancedphotography.net/30-stunning-sunset-photographs/  

http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/
http://www.advancedphotography.net/30-stunning-sunset-photographs/


Aerosols Protocol   

Sky Conditions 



Aerosols Protocol   

Aerosol Amount 

Aerosol Optical 

Thickness (AOT) 

Low 

AOT 

High 

AOT 



Aerosols Protocol   

Sky Color 

• Observing Color 

– Observe darkest part of sky  

• generally half way between 

horizon and directly overhead 

– Anti-sun direction  

• shadow in front of you 
Photo by Mason Resnick 

http://www.adorama.com/alc/article/8351 



Aerosols Protocol   

Other Colors 

• In some places, especially in and near 

urban areas, the sky can have a brownish or 

yellowish tint due to air pollution  

– primarily particulates and NO2 

Photo by Joseph Eid/AFP/Getty Images 

http://www.guardian.co.uk/environment/2010/sep/10

/eu-emissions-trading-savings 

 



Aerosols Protocol   

Visibility 

• Visibility - Clarity with which objects can be viewed 

through the intervening atmosphere.  

Unusually 

Clear 

 Clear 

 

Somewhat 

Hazy 

Very 

Hazy 

Extremely 

Hazy 

Denali National Park, National Park Service Air Quality Office 

http://www.shodor.org/metweb/session8/gallery.html 



Aerosols Protocol   

Values of Aerosol Optical Thickness (AOT) 

• Clear Sky, visible light – AOT ~0.1  

• Very Clear Sky, green light – AOT ~0.05 or less  

• Very Hazy Skies – AOT ~0.5 or greater 



Aerosols Protocol   

Aerosol Animation 

http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_OD  

http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_OD
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_OD


Aerosols Protocol   

Percent  Transmission 

• Percentage of light that is transmitted 

through the atmosphere 

– percent transmission = 100 x e-a (where a is 

optical thickness at a particular wavelength) 

• This is percentage of light at a particular 

wavelength that would be transmitted 

through the atmosphere if the sun were 

directly overhead.  

– For an optical thickness of 0.10, the percent 

transmission is about 90.5%. 



Seasonal Patterns of Aerosols on MY NASA DATA 

http://mynasadata.larc.nasa.gov/lesson-plans/?page_id=474?&passid=132 

In this activity, students will become familiar with 
aerosols and use the MY NASA DATA Live Access 
Server (LAS) to create maps to analyze seasonal 
patterns of aerosols. Through this inquiry activity, 
students take on the role of NASA researcher and 
must create a short presentation for their team on 
the seasonal patterns of aerosols. Teachers may need 
to discuss the importance of creating images 
representative of the different seasons and may also 
wish to talk about how the more images (months of 
data) compared, the more clear seasonal patterns 
will become. 
 
Depending on the length of a class period and the 
background understanding of the students regarding 
the use of the MY NASA DATA Live Access Server it 
might be necessary to decrease or increase the class 
periods necessary to complete this lesson. 
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Additional Resources/Lessons 

 

• Seasonal Patterns of Aerosols on MY NASA Data 

– http://mynasadata.larc.nasa.gov/lesson-
plans/?page_id=474?&passid=132 

• Observing Sky Conditions on GLOBE 

– http://www.globe.gov/documents/348614/353086/atla-
hazyskies.pdf  

• Calculating Relative Air Mass 

– http://www.globe.gov/documents/348614/353086/airmass.pdf  

• Sky Color for Kids on MY NASA DATA 

– http://mynasadata.larc.nasa.gov/804-2/sky-color-for-kids/  
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NASA Earth Science Education to understand out 
atmosphere: Observing aerosols and clouds.  

 

• What are your take-a-ways? 
– Clouds 

– Aerosols 

 

• How will you implement the presented 
information/activities in your classroom? 



NASA Earth Science Education to understand out 
atmosphere: Observing aerosols and clouds. 

 
• Take-a-ways 

– Clouds and aerosols are an important part of our atmosphere and effect or our 
weather and climate. 

– Observations take practice 
– Clouds and aerosols can be observed by: 

• Satellites/NASA instrumentation: CALIPSO, SAGE, AQUA, Terra, NPP 
• Ground Observations: AERONET, Citizen Scientists, Public 

 
• How will you implement the presented information/activities in 

your classroom? 
– NASA Resources 

• S’COOL Registration 
• MY NASA DATA lesson plans/ activities 
• Earth Observatory 

– GLOBE Resources 
• Data collection/observation Protocols 
• Instrumentation 

 

 


