Student Instructions and Questions

Essential Questions

What is this biome?

How do biomes relate to the carbon cycle?

Why is understanding this relationship important for the future  (as the climate changes)?

Materials

1 student instruction packet (instructions, glossary, aerial photo)

1 16m string marked at 4m intervals

2 4m strings

4 corner flags

1 calculator (see leader when it is required)

Read the glossary terms provided to be sure you understand the concepts being addressed before you begin.

· Plot Set-up (Small group)

· Select a plot location that is representative of the surrounding landscape (Use prior observations to assist plot selection).

· Work together to set up a 4m2 plot

· The string you received is pre-marked at 4m intervals

· Keep the string taught as you walk around the designated area bending the string at each 4m mark (1 person should hold each corner)

· When the square is complete, set the string on the ground

· Use the 2 additional strings to separate the study area into 4 equal quadrants 

· Use flags to mark the corners so they are easy to see while the assessment is performed


· Vegetation Assessment (Small group)

· Examine the species present in your plot 

· Discuss their observable characteristics 

· Make a note of major species types in your journal

· Decide as a team which species are woody and which are herbaceous

· While you may be able to break down species into smaller more specific groups, for this exercise we will just use woody or herbaceous


· Estimating vegetation percent cover (Individual)

· In your journal

· Draw the outline of your plot – with quadrants

· Set up a data table, following the example provided

· Use visual observation and sketch the presence of each species group (woody or herbaceous) in your plot outline (of the whole plot)

· From the plot and your diagram estimate the percent cover of each species group and record in your journal

· Use the quadrants to help you estimate.  Remember each quadrant is 25% of the whole.

· Average percent cover for your plot (Small group)
· Briefly discuss differences in % cover among team members

· Find the mean % cover for woody and herbaceous species on your plot

· Record average percent cover in your data table

· Calculating biomass and carbon storage (Small group)

· Use the data table with the numbers and calculations provided to estimate biomass and carbon storage for your plot

· Remember the average biomass by species group found in your table comes from the evaluation of numerous scientific studies 

· Remember that carbon makes up 50% of the dry mass of all living things

· Record calculated biomass and carbon storage in your data table

	Species Group
	Percent Cover (%)
	Average Biomass by Species Group
	Biomass on Plot (g/m2)
	Carbon Storage in Biomass on Plot (g C/m2)

	 
	Determined from plot observation
	From previous scientific studies
	% cover x average biomass
	biomass on plot x 50% (carbon content in living things)

	Woody
	 
	 
	 
	 

	Herbaceous
	 
	 
	 
	 

	Total
	100%
	 
	 
	 


· Plot Comparison (Research Team)

· Each small group will present their plot 

· Show the research team your plot

· Explain the species groupings you made

· Present averaged biomass and carbon results to the whole team

· Discuss any major differences between the 2 plots

· Why did we evaluate 2 plots?  Was this enough?

· What would the advantage be to knowing more about the specific species present?

· Examine the aerial photo 

· How might having an overhead view and on the ground information help you make a carbon assessment of the landscape?

Materials

1 student resource packet (maps, tables, figures, data)

1 vis-à-vis marker
· What is this biome? (Research Team)

· Use your field data and the provided resources to determine the biome you are in.

· Remember there will be many ways to determine your biome

· Remember biome names might be different across resources, but their general characteristics are the same

· Biomes around the world

· Where do you live?

· Circle where you live on the world biome map with the provided marker

· Do you know what type of biome you are part of?

· Share a little information about what your area of the world looks like
· How do biomes relate to the carbon cycle?

· Examine the global carbon cycle diagram

· Discuss where carbon is stored and how it is transferred around the globe

· Why is vegetation so important to the carbon cycle?

· Use the NPP/Biomass/Carbon table to find carbon storage for the Tygerberg biome

· Compare the table data to your field data

· How similar are the values?  

· What might cause the values to be different?

· Look at the global NPP map along side the global biome map

· What do you notice about productivity?

· How does this relate to carbon storage and uptake?

· Why is understanding the relationship between biome and carbon important for the future  (as the climate changes)?

· Consider what you know about biomes and carbon

· Review the resources you have available

· Discuss possible future climate scenarios

· How might vegetation shift as the world warms?

· Will precipitation increase or decrease across the globe?

· Think about human actions and their consequences in the context of carbon and climate change

· How do the actions of people in one place affect the people of another place?

· Are there ways to increase carbon uptake and storage?
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