Climate Change and Connections to GLOBE/NASA Assets
The following is a collection of GLOBE resources and NASA Assets to support a unit for a middle/high school unit on Climate Change. These connections below are grouped according to scientific phenomenon tied to climate change such as carbon cycle, atmospheric CO2 levels, sea level rise, ocean acidification, and air/surface temperatures (Urban Heat Island Effect). 

I. Carbon Cycle – Non-Standard Implementation Flowchart
[bookmark: _GoBack]
	2-4 Day Implementation (non-standard site selection)
	5-7+ Day Implementation (non-standard site selection)

	Essential Question: How does the carbon stored in me compare to a tree?
	Essential Question: How does carbon storage change within and between ecosystems (or biomes)?

	Carbon Cycle Introductory Activities

	Carbon Cycle Introductory Activities


	
	NASA survey technique estimates the Congo forest’s carbon (Nov. 2017 Article)


	Carbon Cycle Adventure Story (with carbon cycle graphic)
	Plant-a-plant classroom experiments (Set up and revisit in 2-3 weeks) Experiments


	What is Biomass? – Biomass Units Learning Activity and Human Carbon Pool (xls) The Biomass Model has a nice (and direct) connection to climate change - once students are familiar with the model, they can change the temperature and precipitation inputs to see how biomass and carbon storage may change with climate change. See 'Extension 3' in the Biomass Model Teacher's Guide.
	Carbon Cycle Adventure story (with Carbon cycle graphic)

	Tree circumference – C storage (xls) (bottom of the page) and DATASHEET and Tree ID Field DATASHEET
	What is Biomass? – Biomass Units Learning Activity The Biomass Model has a nice (and direct) connection to climate change - once students are familiar with the model, they can change the temperature and precipitation inputs to see how biomass and carbon storage may change with climate change. See 'Extension 3' in the Biomass Model Teacher's Guide.

	· 
	Carbon Travels Game


	Tree height (ICESAT 2) field guide for sloped or flat ground and DATASHEET (optional)
	Tree circumference – C storage (xls) (bottom of the page) and DATASHEET and Tree ID Field DATASHEET


	
	Tree height (ICESAT 2) field guide for sloped or flat ground and DATASHEET


	
	Tree mapping field guide


	
	Shrub/Sapling Protocol - C storage (xls) (bottom of the page)

	
	Herbaceous Protocol – C storage (xls) and DATASHEET



	Day 1[footnoteRef:1]: Climate Change and Carbon: What is Carbon (Cycle) – 1 class period (Introductory Activities) [1:  “Day” based on 50-minute period – but could require more time based on grade level and content knowledge.] 

Day 1: Carbon Cycle Adventure Story – Independent Practice
Day 2: What is Biomass (table lab)/How much C in Humans?
Day 3: Non-Standard Field Protocols – Tree Circumference (to determine C storage), Tree Height (ICESat2) (Assumes site set is completed prior to data collection.) (Also can measure Shrub/Sapling Protocol and Herbaceous Protocol as time allows.)
Day 4: Putting it all together CA Population and number of trees in CA

	Prior Knowledge: Biomes, Ecosystems
Day 1: Climate Change and Carbon: What is Carbon (Cycle) – 1 class period (Introductory Activities) Read NASA article on Congo’s forest sequestration.
Day 1: Carbon Cycle Adventure Story – Independent Practice
Day 2: What is Biomass (table lab)/How much C in Humans?
Day 3: Carbon Travels Game
Day 4: Tree Mapping of Study Site/CA Population and number of trees in CA
Days 5-6: Non-Standard Field Protocols – Tree Circumference to determine C storage), Tree Height (ICESat2), Shrub/Sapling Protocol/ Herbaceous Protocol
Day 7: Putting it all together C storage and ecosystems (or biomes)



II. CO2 Levels
· BeACON Data (UCB) – Laney College
· Ocean-Atmosphere CO2 Exchange - LINK  
· Ocean Acidification: Saturation State LINK

III. Sea Level Rise
· Understanding Sea Levels - Link to MyNASAData 
· Sea Level Change Simulator
· NASA Sea Level Website
· MyNASAData page on Sea Level Rise 
· Causes of Sea Level Change – Link to Data 
· Sea Level Rise GLOBE Overview and Essential Questions LINK
· NASA JPL Glacier Simulator - LINK
· GLOBE Protocols and Datasheets Links:
· pH
· Salinity
· Temperature

IV. Ocean Acidification
· NASA Surface pH based on CO2 Levels LINK
· NOAA Ocean Acidification Surface pH LINK
· Ocean Acidification: Saturation State LINK

V. Air and Surface Temperatures (Urban Heat Island Effect)
· Air Temperature changes MyNASAData Link 
· Graphic Global Warming Link
· Graphic Urban Heat Island Effect 
· Making a Climograph (GLOBE activity)
· GLOBE Protocols – Urban Heat Island Protocols Field Guide and Urban Heat Island Data sheet 


Other Helpful Resources:

NASA’s A Breathing Planet, Off Balance Article and Video:
https://www.nasa.gov/feature/goddard/carbon-climate

NASA Global Climate Change Website:
https://climate.nasa.gov/

NASA Scientific Visualization Studio 
(https://svs.gsfc.nasa.gov)

Global Carbon Project 
(http://www.globalcarbonproject.org)

Global Carbon Atlas
(http://www.globalcarbonatlas.org)

Additional Resources as a follow up to a Climate Change Unit
http://studentclimatedata.unh.edu/data-tools.shtml 
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