Climate and the Biosphere
Suggested Workshop Outline and Leader Notes

There are five key science ideas addressed in the module that connect the Biosphere with Earth’s climate; they are highlighted in this suggested workshop plan. 

1) What is Earth’s radiation balance, and what role does it play in climate?
2) How do the major atmospheric and ocean circulation patterns influence climate?
3) What are Earth’s biomes? How do they vary with location, and how do they influence climate?
4) How does climate vary over short, medium, and long time spans? 
5) How is life affected by changes in Earth’s climate?
6) How do scientists know that the climate has changed in the past and how it might change in the future?

Because of time limitations, not all of these key ideas are addressed thoroughly in this workshop. 

	Section
	Detailed Notes

	Workshop Introduction 
[15 minutes]
	CLIMATE AND THE BIOSPHERE
Have Slide #1 of the PowerPoint projected as participants arrive. 

While Slide #1 is showing:

• Welcome attendees; thank them for attending. 

• Introduce workshop leaders

• Give a brief overview of the schedule

• Point out other logistics (bathrooms; location of water or refreshments; etc.) 

• Find out if everyone has been able to download and install the pertinent software

• Distribute an agenda and ask if there are questions about the schedule before you start.

• Explain that you will start with some slides to orient them to the EarthLabs project and to an EarthLabs general climate science resource before starting work on the Biosphere module itself. 

• Show PowerPoint slides 2-14 of Climate and the Biosphere.pptx  
Suggested comments are included in the Notes section at the bottom of each slide. 

• Be sure to highlight the workshop goals (Slide #9).

• At slide #11 (shows names of the seven Biosphere sections or Labs  ) ask if  there are any questions about what participants have seen in the introduction.

• Show Slide #13, with the EarthLabs url’s, and ask teachers to go first to the Educator web site and open the Climate Series Intro. 


	Climate Series Introduction
[30 minutes]
	CLIMATE SERIES INTRODUCTION

• Switch from projecting the PowerPoint to projecting the EarthLabs module. Project the EarthLabs Home Page for the Educator’s web site and open the Climate Series Intro web page. 

• Point out the 4 main sections of the Climate Series intro (Brief descriptions of the 4 climate modules; In the Classroom; Science Notes; and Keeping Up to Date

• Mention that the Introduction page just holds brief descriptions of the 4 climate modules. Then go to the section titled In the Classroom. Have participants do the same on their own computers.

In the Classroom
• Point out the link for  “Student Prerequisite Knowledge: The Earth System”, and ask participants to share their prior understanding of “the Earth system”. What does that phrase mean to them?

•  Distribute: printed copies of Earth System: The Basics, and give participants time to read the document (5 – 6 minutes). 

• Discuss the Earth System reading: What did participants learn? Reactions, comments, questions? Having a general overview of the Earth system is important to understanding all of the EarthLabs modules, and in particular the Climate Series.
• Open the Crosscutting Themes link and briefly summarize the four major crosscutting themes. (The Earth System has already been covered.) 

• Highlight one additional item on the list: Student Access to Computers. The module can certainly be adapted to be taught in a one-computer classroom, although it is preferable that all students have their own computers. 
 
• Emphasize that teachers should read the rest of the In the Classroom material on their own as they prepare to teach the module.

Science Notes
• Explain that reading and discussing the science notes could be a workshop in itself, and so there is not time to go through all of them now, but prior to starting a climate module, teachers should take the time to read through them to add to their own background knowledge about the complex topic of climate and associated representations.

• Highlight one element of the Science Notes: Under Greenhouse Gases and Climate, scroll down to the Scott Denning video and show it to the class. (6 minutes) 

• Give participants two minutes to discuss the video with a partner. Next, 
ask for responses to the video. Comments? Questions? Be prepared to address questions. 

Keeping Up to Date
[bookmark: _GoBack]• Just show teachers that this resource exists, and mention that the web sites listed are kept up to date with current information about climate science and climate change. 


	Lab 1 Intro and 1A
 [15 minutes]
	• Still projecting your computer screen for the class, navigate to Climate and the Biosphere on the EarthLabs Educator web site. Point out the structure (see below), which is common to all Earthlabs module home pages. 
	Why teach about climate and the Biosphere?
	Why use this set of lessons?
	Key questions
	Before starting this unit
	Assessments
	Resources


• Ask participants to respond to the first question, without reading the text. Why study weather, climate, and the biosphere? What ideas do they already have about the significance of the Biosphere and its relationship to weather and climate? Why is it important? 

Then review the highlights of the first paragraph: Why teach about climate and the biosphere.

• Quickly show the Lab Overview page on the Educator site, then go to Lab 1 to briefly highlight the Headings there. It is the same structure for every Lab. 

Highlight the suggested answers to the students’ “Stop and Think” questions, which are in the Printable Materials section.

Highlight the Lab level assessment, which is in the Assessments section.

Highlight the Additional Resources on the Educator Web site, even though for most of the rest of the workshop participants will be using the Student site, which holds the actual curriculum.

• Click the link in the upper right corner to open the Student home page of the Biosphere module. Mention that the rest of the workshop will focus on the full curriculum, which is on the Student site. Have participants follow on their own computers. 

• Point out the links that cross-connect the Student and Teacher web sites, and mention that assessments and answer keys are available to educators by application. Restricted files, when clicked, will prompt the user to submit an application to gain access.

Lab 1 Intro page
• Briefly show the two main elements of the Student Lab Intro page. Every Lab in a unit will have the same two elements on the Lab Intro page. 

Lab 1A
Briefly describe how the unit starts with a “field trip”, which can be just outside of the school building, where students observe the kinds of plants that are growing there. In the debrief, the teacher also highlights the types of vegetation that are NOT growing there. (maybe no cactus, or no willow trees, or no birch trees, or no spruce trees, etc.) Do students have some ideas about why they don’t see every type of vegetation in any one specific location? 
	

	Lab 1B
[10 minutes]
	• Describe the case study of Vermont maple sugar. Sugar maple trees need very specific climatic conditions.
 
• Show the Hardiness Zone map to highlight climate zones in the US. 

• Show the video Sugaring Wisconsin on the class screen.


	Lab 1C
[50 minutes]
	• Describe the contents of Lab 1C.

• Have participants create a Climatograph.
 
• Show the animation “How is weather different than climate” and discuss. Many are not familiar with that graph. Spend time on it. 

• Open the link for Burlington, VT Weather History and review the data. It provides a nice distinction between the weather for any given day and the the long-term (30 year) average that we call climate. 

• Show the resource for getting weather data for any location
http://www.southernclimate.org/pages/data-tools
or 
http://charts.srcc.lsu.edu


	Lab 1D
[0 minutes]

	SKIP

	Break 
[15 minutes]

	

	Lab 2 Intro & 2A
 [5 minutes]

	• Briefly describe the contents but SKIP.

	Lab 2B
[35 minutes]

	• Show the graphic depicting atmospheric thickness.

• Have participants work through the Energy Flow interactive. 
Discuss afterward, any questions? This is the greenhouse effect. Do not address here how greenhouse gases work. 

• Have participants walk through the Global Energy Balance. Highlight the second sentence on Slide #1. The 100% in and 100% out is for when there is no net gain or loss! Any questions? Discuss. 

• Discuss the illustration under the section titled “Becoming an Energy Accountant”. It is an important one to understand. The difficult part is the large, downward-pointing red arrow labeled “Emitted by atmosphere”. It represents the fact that, because of the Earth’s greenhouse gasses, there are actually TWO main heat inputs to Earth’s surface: the blue arrows that originate from the Sun, plus that one red arrow that is the return from the red arrow at the right labeled “Emitted by surface”. It may help to think of that “Emitted by atmosphere” arrow as being blue instead of red, since it is now a second input (in addition to the blue input from the Sun).

It is that red “return” arrow that is responsible for percentages exceeding 100% when you see an illustration such as this one  that also has percentages on the arrows.  
SKIP the activity with the pennies but mention it as a good exercise for more advanced students. 

• Show the video How do we know what we know? Discuss after showing.

     

	Lab 2C
[15 Minutes]
	• Mention that this section expands on the greenhouse gas concept that they saw explained by scientist Scott Denning in a video during the workshop introduction.

• Have participants explore the greenhouse interactive.

• Show the NASA video. Any questions, comments? 

	Lab 2D
[5 Minutes]

	• Just describe the hands-on experiment for students related to the effect of greenhouse gases. 

	Lab 3 Intro & 3A
 [45 Minutes]



	• Describe the big ideas covered by Lab 3. The combination of factors at different scales: 1) global circulation patterns of both the oceans and the atmosphere; 2) regional factors such as air masses influences by the presence of oceans, continents, etc and 3) local factors such as weather fronts, mountain ranges, etc. that together give us the weather and climate that we experience.

This workshop plan highlights the global patterns. Participants can read about the regional factors (Lab 3B) and the local factors (Lab 3A) on their own. 

• Have participants view the Geos 5 video of cloud circulation.

• Have participants use the Moving Heat interactive. There are extensive instructions related to viewing the below it.

• Have participants click on the link in the Jet Streams section titled Jet Streams on Globe to view an animation showing the current Jet Stream locations. Click on a spot on the globe to get the actual wind speed and direction at about 34,000 ft above Earth’s surface. Click and drag the globe to see the jet stream from a polar perspective, etc. Double-click on the globe to zoom in.
	 
• Have participants click on the word EARTH to open the menu and select other factors. You can select to view wind speed at various elevations above Earth’s surface, temperature, relative humidity, and more. It is not exactly intuitive, but worth exploring and learning about. You can make selections for 5 different variables: Control, Mode, Height, Overlay, and Projection.  HEIGHT is described in terms of Atmospheric Pressure (hPa). The greater the hPa, the lower the altitude. For example, 1000 hPa corresponds with an altitude of approximately 111 meters above Earth’s surface, and 10 hPa corresponds with an altitude of approximately 31,055 meters above the surface. You can see a table at http://weatherfaqs.org.uk/book/export/html/174


	Lab 3B
[2 minutes]

	• Briefly describe

	Lab 3C
[3 minutes]

	• Briefly describe

	Lunch Break
[45 Minutes]

	

	Lab 4 Intro and 4A
 [10 Minutes]
	• SHOW and describe climate zones and biomes, with a particular focus on the Whittaker diagram. Explain that there is more than one way that scientists describe the number of climate zones and biomes. Deciding which one to use is less important than understanding that climate is a major factor in determining the type of biome, or plant and animal life in an area.

	Lab 4B
[40 Minutes]

	• Have participants work in pairs (but each on their own computer) as they walk through importing the kmz file into Google Earth on their own, providing technical support as necessary. They should continue following the instructions in 4B, completing the section on their own or with a partner.   

• Discuss the results. 


	Lab 5 Intro and 5A


[10 Minutes]

	• Show the NOAA video.

• Show the video, “A Home Run on Steroids, Baseball, & Climate Change”

• Discuss the relationship between the two videos. A warmer planet, in a parallel to steroid-using players, can sometimes act “normal” (strike out, or hit a single) but can also fuel more extreme weather events.

• Mention that there are many more resources in this section than time allows us to work through here in the workshop. 

	Lab 5B
[10 Minutes]

	• Have participants explore the interactive, “How do we know the world is warming?”

• Remind participants that an important strand of the Climate Series is, “How do we know what we know?”

	Lab 5C
[25 Minutes]

	• Review and discuss the graphs

• Have participants explore the CO2/Global Temperature model

	Break
[15 Minutes]

	

	Lab 5D
[1 Minutes]

	• Explain that global climate models, which are addressed in this section, are what scientists use to develop their projections of future climate. There is no time in the workshop to work through this part in detail. 


	Lab 6 Intro and 6A
[20 Minutes]
	 • Have participants read through the content that opens with the Paleoclimate link in paragraph 2 of 6A.

• Quickly show the first 22 slides of the slide show, “Climate Change: Past, Present, and Future”, with a focus on slides 10-17. Skip the details (small print) of slides 4-9 since participants have just read about some of those data sources, but point out, because of the close relationship between the biosphere and climate, evidence of what the biosphere was like in the past is also evidence of what climate was like in the past


	Lab 6B
[5 Minutes]
	• Show the Pollen Viewer animations, which track the movement of tree species as the last glacier that covered the northern half of North America retreated over a period of the last 21,000 years. The actual Pollen Viewer application may not be in service, due to technology changes, but additional animations showing other species are available at:
http://www1.ncdc.noaa.gov/pub/data/paleo/pollen/viewer/animated-gifs/


	Lab 6C
[50 Minutes]

	• Have participants work through the pollen core activity. There are 5 different samples to be analyzed. Suggest having participants work in pairs on a sample. So you will need to duplicate one or more samples if you have more than 10 participants in the workshop.  

• Debrief the activity

	Lab 7 Intro and 7A
 [2 Minutes]

	• Briefly describe

	Lab 7B
[1 Minute]

	• Briefly describe

	Lab 7C
[1 Minute]

	• Briefly describe

	Wrap-Up 
[5 Minutes]

	• Thank participants for attending. Possibly invite them to contact you with questions they might have as they prepare to implement or are implementing the module.

• Possibly pass around a sheet to collect names of teachers who want to share their e-mails addresses with one another, so they can communicate as they implement the module.  
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