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Lesson Plan—Jump on the Conveyor Belt
By Joanne Vanderhorst

Summary

Students will understand that we are all part of the same ocean as they explore individual sections of the world’s oceans.  The students will use Giovanni to jigsaw together a collage of the sea surface temperature of ocean.
Key Concepts

· Consequence occur everywhere if any single location along the ocean conveyor belt is disturbed because we are all part of the ocean conveyor belt.
· Scientists use technology and real time data to help them answer questions and make predictions about the ocean.

· Giovanni is a web-based data exploration system that enables rapid data access, analysis, and visualization online of Earth science remote sensing data.  
Objectives
Students will be able to:

· Understand  the power of real time data and recognize Giovanni as one of several web-based applications that provides a way to visualize, analyze, and access vast amounts of remote sensing data;
· View and collect data using the Giovanni system;
· Create maps showing sea surface temperature based on real time data;
· Understand that we are all part of one large ocean;
· Infer consequences that could result if any location along the ocean conveyor belt were disturbed.
Materials

· Computers with Internet access

· Large place on classroom wall upon which to connect individual maps
· Coloring Utensils
Procedure
Introductory Activity
1. Groups of four are given a world map which includes the conveyor belt (see Figure A.) cut into pieces.  The groups should assemble the map and answer the following questions:

a. What does the map demonstrate?

b. What do the arrows in the ocean mean?

c. Why is this information important?

2. Review as a class what was discussed in the introductory activity.

Lesson
1. Introduce information on the ocean conveyor belt or thermohaline circulation. Students should understand the global ocean is not a static pond, but a body in constant motion and the effects of temperature change in one part of the world have consequences on us all.
2. Discuss real time data collecting and its importance.

3. Assign students to cover one of the twelve sections of the world.  (The grouping may be adjusted to your individual classroom.)

4. Tell students that their assignment is to learn about the sea surface temperature of a pre-selected part of the world and the information they collect will be put together to complete a picture of the ocean conveyor belt.
5. Enlarge a black and white picture of the world.  Provide each group a section of the map as shown in Figure B.  (Older students may be given a range of latitude and longitude points they need to cover and a predetermined size or scale to ensure the groups’ pictures come together to make a complete view.
6. Using the Giovanni system, have the student generate and record the sea surface temperatures for the most recent season for their given section. (See Figure C.)
a. Log onto http://reason.gsfc.nasa.gov/OPS/Giovanni/ocean.aqua.shtml.

b. Input the latitude and longitude points in the grid next to the map.
c. Select “Parameters” of Sea Surface Temperature (11 micron night).
d. Chose “Plot Type” Lat-Lon Map, Time-averaged.

e. Enter the month and year information for the most recent season. (This activity could be done for each of the four seasons so the students can track any changes that occur throughout the year.)
f. Leave “Color Options” as Pre-defined and “Time Series Plot Y-Axis Options” as Dynamic and the “Output Resolution” as 1.0.
g. Click on “Generate Plot” and have students print their findings.
7. Student will transfer the information generated in Giovanni to the map given them at the beginning of the lesson.  Before the students begin to color coded their maps, decide on a uniform coloring method (i.e. crayons, markers, pastels, etc.)
8. Have students share their information with the class.

9. Each group will share information on their section of the world as their map is added to the board.  Eventually the board will consist of 12 maps that are assembled to make one large map world.

10. Draw the ocean conveyor belt arrows on the assembled map.

11. Discuss the interconnectivity of the oceans and our dependence on them. Be sure students understand the relationship between sea surface temperature, the ocean conveyor belt, and climate change. The following questions could be addressed in discussion or written form:

· What does the image depict? 

· What do the colors represent? 

· What patterns do you see in the sea surface temperature data (SST)?  

· Where are the water surface temperatures coldest and warmest?

· Do you see regions where cool surface water moves into latitudes where warm surface water dominates?  Do you see regions where warm surface water moves into latitudes where cool surface water dominates?

· What is measured on the x-axis and y-axis?
· How do you think the information gathered helps people who work on the water? 

· Who else might benefit from knowing the information collected? 

Extensions/Enrichment

1. Interview commercial fishermen. Make a chart listing which fish are caught in warm water verses cold water. If possible, indicate the amounts caught. 

2. Determine which marine animals live in cold or warm water. For each group of mammals, fish, and invertebrates, record their location and temperature.

3. Interview local weather reporters to discover where they get their information for forecasting the weather. 
4. Investigate the way real time data is collected.
Assessment

· Performance—Students will navigate and collect data via the Giovanni system. 
· Product— Using the Giovanni system, students will to produce a map representing the sea surface temperature of their assigned area and combine that map with other groups’ maps to create a representation of the ocean’s conveyor belt.
Additional Resources
Giovanni: http://reason.gsfc.nasa.gov/OPS/Giovanni/
COOA UNH: http://www.cooa.unh.edu/index.jsp
Figure A
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Cut the above map into pieces for Introductory Activity.
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http://www.global-greenhouse-warming.com/oceans.html

Figure B
Map sections to distribute to groups
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Figure C
	


Giovanni Ocean Color Time-Series Online Visualization and Analysis
OBPG MODIS-Aqua Monthly Global 9-km Products[image: image5.wmf]
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Parameters: 
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Chlorophyll a concentration



Angstrom coefficient 531 to 869 nm



Diffuse attenuation coefficient at 490 nm



Normalized water-leaving radiance at 551 nm



Aerosol optical thickness at 869 nm



Sea Surface Temperature (11 micron day)


Plot Type: 
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Lat-Lon Map, Time-averaged


Begin Year: 
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2007
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February

    (Date Begin: 2002/07/01) 

  End Year: 
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Color Options: 
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Time Series Plot Y-Axis Options: 
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ASCII Output Resolution (degrees): 

[image: image27.wmf]

1.0


[image: image28.wmf]Generate Plot



 HTMLCONTROL Forms.HTML:Submitbutton.1 [image: image29.wmf]A

S

CII Output



 HTMLCONTROL Forms.HTML:Reset.1 [image: image30.wmf]R

eset Form




http://reason.gsfc.nasa.gov/OPS/Giovanni/ocean.seawifs.shtml
Figure D
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