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Gliders and Ocean Observing
What does the data show?

Summary
[bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: _GoBack]This lesson is about exploring CMOP glider data, comparing and contrasting information from different missions in terms of temperature, salinity, oxygen, and other variables.  Students will demonstrate knowledge of analysis by making inferences on the data in a variety of ways.
Key Concepts
· Gliders collect information while on differing missions off coastal areas.
· Glider information can be used, along with other ocean observatory information, to analyze conditions and patterns found in ocean areas.
· Measuring instruments can be used to gather accurate information for making scientific comparisons of objects and events and for designing and constructing things that will work properly. 3A/E3
· Science is a process of trying to figure out how the world works by making careful observations and trying to make sense of those observations. 1A/E2

Objectives
· Observe and identify the levels and differences in temperature, salinity, oxygen, and other data based on glider missions information. 
· Record the information from individual missions as well as data from across missions and interpret what the data may mean both on individual tracks and across variables. 
· Demonstrate ability to make inferences on the data as to the possible meanings and predictions based on the data and the ability to work in small groups with internet based resources as a team.  
· Communicate results in a variety of methods such as PowerPoint presentations, posters, brochures, etc...
Materials
· Internet access with CMOP webpage on glider data (can print out color data pages for use in low technology settings)
· Instruction page on accessing glider data.
· Paper for posters or brochures or books.


Procedure
1. Start with an overview of ocean observatory gliders and what they are and how they work (see previous lessons in this series Ocean Observing with Gliders)
2. Ask students what kinds of information may be relevant when examining the ocean realm (temperature, salinity, oxygen, organism density, etc...).  Review what some of the difficulties may be when gathering information about or from the ocean (size, pressure, distance, depth, etc...).  Tell students they will be looking at real data taken from gliders that have studied the ocean in the pacific north-west.  Show them the virtual Columbia River animation showing the tidal patterns and discuss observations
3. Give an overview of how to get data from the CMOP glider page (see instructions).  Look at one mission (Greys to Quinault 4 is a good starting point due to the length of the mission) and show the graphs for temperature, salinity, and oxygen.  Discuss some of the trends in color that are apparent and what the possible meanings are. (Deep cold salty water, warmer fresh water, mixing zones, etc...)
4. Get the students in small groups (4-5) and tell them they will be analyzing data from one of the AUV glider missions in terms of temperature, salinity, and oxygen.  They should look at the relationships between the sets of data and interpret inferences they may make.  Have the groups share out their findings after 10 minutes.  Some possible guiding questions include:
· Where is the water colder?  Warmer?  In transition?  Why?
· What do you notice about salinity of the water in different areas and depths?
· Is there a link between temperature and oxygen?  Salinity and oxygen?  Salinity and temperature?
· Is the river mouth a factor in the variable readings?  How so?
· Does the plume of river water show up in the data/
5. Pull class together and discuss trends in the data such as why the highest salinity is in the deeper cold water, why there is variance in the surface temperature and salinity (river mouth, plume possibilities), and the oxygen trends—link to wind data for upwelling events, and any other observations the students make.
6. Show the students that they can manipulate the data to make different sets of data such as time series, profiles, maps, and variables. (see instructions).  Also show the students the link to 3D data sets and how the information is reflecting the tracks of the gliders.  Let the groups explore the various data manipulations and record their findings.  Groups will create a presentation on their data to share with the class based on some of their findings and inquiries.  
Assessment
· Performance—Students will discuss the patterns and trends found in their analysis of the glider data and are able to answer questions based on their observations both informally and formally.
· Product—Students will present their findings using a poster, brochure, PowerPoint, or other type of product that will reflect their understanding of the ocean processes and the acquisition of glider data.
· Rubric—See instruction page for generic rubric

Additional Resources
1. Glider data page www.stccmop.org
2. Virtual Columbia River http://www.stccmop.org/datamart/virtualcolumbiariver 
3. Google Maps tool that show differing mission patterns http://maps.google.com/maps?f=q&source=s_q&hl=en&geocode=&q=http:%2F%2Fwww.stccmop.org%2F~cseaton%2Ftmp%2Fjul09%2FGliderMissionPlans.kmz&sll=47.178549,-124.6605&sspn=1.250825,2.460938&ie=UTF8&ll=46.997114,-124.821167&spn=1.255092,2.460938&z=9
4. Glider technical information with pictures and video http://www.webbresearch.com/slocumglider.aspx
5. Background info: CENCOOS (Central and Northern California Ocean Observing System) overview of ocean observatories including glider information with videos and pictures http://www.cencoos.org/sections/classroom/index.html

Standards
· CA content standards for earth Science Water on Earth moves between the oceans and land through the processes of evaporation and condensation. As a basis for understanding this concept: 
a. Students know most of Earth's water is present as salt water in the oceans, which cover most of Earth's surface. 
b. Students know when liquid water evaporates, it turns into water vapor in the air and can reappear as a liquid when cooled or as a solid if cooled below the freezing point of water. 
c. Students know water vapor in the air moves from one place to another and can form fog or clouds, which are tiny droplets of water or ice, and can fall to Earth as rain, hail, sleet, or snow. 
d. Students know that the amount of fresh water located in rivers, lakes, under-ground sources, and glaciers is limited and that its availability can be extended by recycling and decreasing the use of water. 
e. Students know the origin of the water used by their local communities. 
· Science skills Essential Science Skills—asks questions, makes and keeps records of observations, communicates with others, uses estimation and measurement, makes inferences, uses evidence to construct explanations, reads and interprets different types of graphs, controls a limited number of variables, analyses data, draws conclusions.
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