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Overview 
• NGSS Relevance 
• Modeling the Path of 

a Hurricane – the 
Linear Motion 
Approach 

• Hurricanes as Heat 
Engines (My NASA 
Data) 

• Hurricanes and 
Impacts (CHANGE 
Viewer) 

• Hurricanes and CLEAN 
 

Typhoon Phailin, October 2013 



NGSS Relevance 
• NGSS PE MS-ESS3.2: Analyze and interpret data on natural 

hazards to forecast future catastrophic events and inform 
the development of technologies to mitigate their effects. 

• NGSS PE HS-ESS3.1: Construct an explanation based on 
evidence for how the availability of natural resources, 
occurrence of natural hazards, and changes in climate 
have influenced human activity. 

• Science and Engineering Practices: Analyzing and 
Interpreting Data; Using Mathematics and Computational 
Thinking; Constructing Explanations 

• Crosscutting Concepts: Cause and Effect; Systems and 
System Models; Stability and Change 



Hurricanes Along the East Coast 

Hurricanes are no 

strangers to students 

who live along the East 

Coast... 

Hurricane  Sandy 

Picture: www.nydailynews.com 



Hurricane Sandy 
October 21, 2012 0345Z through October 31, 2012 1315Z 



…and certainly not immune to the destructive 

consequences of such powerful storms! 

      

A rollercoaster is battered by waves near a storm-destroyed pier off the New Jersey coast in this aerial 

photograph provided by the US Air ForcePicture: EPA/MASTER SGT. MARK OLSEN / US AIR 

FORCE 



California Hurricanes? 
Odile May Impact Weather in Southern 

California (Sept 15, 2014) 

 

 

 

 

 

Marie’s Wave Action Floods Seal Beach 
(Nov. 17, 2014) 



Modeling the path and energy of a hurricane is a great 

way to integrate core ideas and cross cutting concepts 

in mathematics, science, and technology. 

      

Effective “impact” on student learning... no pun intended 



 

Preston Lewis  

Science Systems and  Applications Incorporated 

Welcome to … 



What is MY NASA DATA? 

• Involve students in real science. 

• Enable K-12 teachers and students, as well 

as citizen scientists, to explore the large 

volumes of data that NASA collects about the 

Earth from space. 

• Students use scientific inquiry and math skills 

as they access and display microsets of the 

Earth System. 
http://mynasadata.larc.nasa.gov 







Site Architecture: Linear Path to follow 

Only contains teacher items: 

•Standards 

•Background information 

•Tools  

•Many other teacher-only items 

Only contains Student items: 

•Science Project ideas/starters 

•Activities (Inquiry and PBL) 

•Glossaries and quizzes  

•Geared towards science students 



Middle School Student Interactive 



High School Student Interactive: 



High School Student Interactive: 



Student interactive 

will take students to 

lessons and data: 

Live Access Server: Aerosols 

Lesson Plan Search: Aerosols 







National Aeronautics and Space Administration 

www.nasa.gov  

Preston Lewis, SSAI/NASA Langley Research Center 

Lesson plan and data visualization 

made easy for the classroom 

through the Live Access Server 



What types of data do we have? 

•Atmosphere 

•Biosphere 

•Cryosphere 

•Land Surfaces

  

•Oceans 
 

The satellites of NASA’s Earth Observing System monitor daily events and 

long term changes.  (NASA image by Jenny Mottar.) 



Lets look at a time series plot for a spot along Rita’s path 

 (Sept 1- Oct 30) 



What Could this be a plot of? 



What Could this be a plot of? 



















Part II 



What to look for: 
 

•Changing sea surface temperatures as shown in the 

color plots to follow 

 

•Length of time it took for the water temperature to 

change (is there a delay or is there a sudden change in 

temp?)   



September 20, 2005 



September 22, 2005 



September 24, 2005 



September 27, 2005 



September 20, 2005 

September 28, 2005 

A Side by Side Comparison 



Lesson Questions 
1. Did you see any evidence of 

lowered sea surface temperature in 

the data maps? 

2. Did you notice any delay between 

the hurricane passage and the 

effect on SST? 

3. What conclusions can you make 

about how hurricanes extract heat 

energy from the ocean?  

 



Accessing, Measuring, and Analyzing Economic Loss from 
Cyclones  

with the Climate and Health ANalysis for  
Global Education Viewer (CHANGE Viewer) 

• Free computer and web-based educational tool 
– Runs on Windows and Mac computers. 
– Requires a modern graphics card with up-to-date driver, Java Runtime Environment 1.6.0 or 

later, 2GB RAM, 30MB available hard disk space, and an internet connection. 

• Enables access, analysis, and visualization of Earth science data 
– Data are obtained from the NASA Socioeconomic Data and Applications Center (SEDAC) & 

other sources. 

– Description and download link are available at the 
http://www.ciesin.columbia.edu/gcce/ URL.  

• Developed by CIESIN, Columbia University, and IAGT, Cayuga Community 
College, with support from the NASA Innovations in Climate Education 
Initiative. 

– Additional information is available at the 
http://www.climatechangehumanhealth.org/changeviewer/ URL. 

© 2014, Robert R. Downs. 
Based on :Visualizing Data with the CHANGE Viewer (Downs,  2013). 

Robert R. Downs 

Center for International Earth Science Information Network (CIESIN) 

Columbia University   

http://www.ciesin.columbia.edu/gcce/
http://www.ciesin.columbia.edu/gcce/
http://www.climatechangehumanhealth.org/changeviewer/
http://www.climatechangehumanhealth.org/changeviewer/
http://www.climatechangehumanhealth.org/changeviewer/




Installing the CHANGE Viewer 
• On your computer, use a browser to access the http://www.ciesin.columbia.edu/gcce/ URL. 
• On the CHANGE Viewer web page, click on the image or the CHANGE Viewer installation link.  
• In the dialog box that appears, click on Open with Java radio button and the OK button. 
• The CHANGE Viewer window and globe will appear within a few seconds. 

© 2014, Robert R. Downs. 

http://www.ciesin.columbia.edu/gcce/


Accessing Data on Economic Loss Risk from Cyclones 
• Click on the Data Library Tab and then click on the SEDAC tab. 

• Click on the Layer: Cyclone Total Economic Loss Risk. 

© 2014, Robert R. Downs. 



Analyzing Economic Loss Risk from Cyclones for a Continent 
• Click on the Map tab and click on the radio buttons for Place Names and Political Boundaries. 
• Click on North America to rotate the globe and click the + sign to zoom in. 
• Compare the map and the color scale to identify areas of low medium, and high risk. 

© 2014, Robert R. Downs. 



Measuring Economic Loss Risk from Cyclones for a Location 

• Click the + sign and click on the Mid-Atlantic region of the United States to find 
Richmond, Virginia, on the map. 

• Click on the Population Estimation tab and the Draw button.  

• Click around the dark green area surrounding Richmond to draw a polygon around the 
area of high risk. 

• Click Calculate to estimate the population around Richmond at high risk of economic loss 
from cyclones. 

© 2014, Robert R. Downs. 



Climate Change Human Health 
http://climatechangehumanhealth.org/cha  

 

http://climatechangehumanhealth.org/cha
http://climatechangehumanhealth.org/cha


Lessons: Rising Sea Level 
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Come check out CLEAN! 

   

 

 

 http://cleanet.org/index.html 



Join Here! 





Questions? 


