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___________________________________________________________________________Tropical forests are one of the Earth’s greatest stores of carbon. The destruction of these forests releases these carbon stores into the atmosphere as CO2 which makes a huge contribution to global warming and climate change. The world’s governments increasingly recognise the importance of tropical forests as carbon stores, and the dangers of allowing their destruction. This has led initiatives such as the United Nations REDD+ scheme being established to provide major funds to protect these vitally important forests and their carbon stocks.

Before funding can be sought from sources such as REDD+, it is first necessary to calculate the amount of carbon stored in a given forest to prove that its stocks are important enough to warrant priority protection. Once these data have been gathered, a series of calculations can be performed to determine how much biomass is contained within each tree. The results of these calculations can be scaled-up to determine the overall carbon storage value of a given area. The information can also be used to compare the relative importance of different forest types for the provision of this key ecosystem service.

The dataset provided includes circumference at breast height (CBH) gathered for all trees within 50x50m plots in two broad forest types on the island of Buton in Indonesia; This study compares limited production forest, where some limited forestry activity is permitted, to a strict forest reserve, where, theoretically, all forest use is forbidden. 

Questions and tasks:

1. Complete the table below using the following instructions:			

a. Convert the mean CBH (circumference-at-breast-height) for the sub-plot trees into DBH (diameter-at-breast-height). This can be achieved using the formula DBH = CBH/π. 
b. Convert these DBH values into estimates of Above Ground Biomass (AGB), using the formula AGB = 0.118 * DBH2.53. AGB is expressed in Kg/ha. 
c. Fill in the total boxes for number of trees, mean CBH and mean DBH for both forest types.
d. Calculate the total AGB for each forest plot. Tip: remember to multiply the total average AGB by the number of trees in the plot.
e. Scale up the AGB values of these 50x50m plots into 100x100m plots (i.e. to calculate an AGB value per hectare) by multiplying your results by 4. Why do you have to multiply by 4?
f. It has been estimated that approximately half of a tree’s AGB is carbon, so convert your per hectare AGB calculations into carbon estimates. This unit represents Kg of carbon per hectare.

	Plot number
	Limited production
	Strict Reserve

	
	No.
trees
	Mean CBH (cm)
	Mean DBH (cm)
	AGB
Kg/ha
	No.
trees
	Mean CBH (cm)
	Mean DBH (cm)
	AGB kg/ha

	1
	32
	70.343
	22.7
	317.2
	35
	54.727
	
	

	2
	28
	85.464
	
	
	44
	67.562
	
	

	3
	39
	44.000
	
	
	43
	74.139
	
	

	4
	21
	84.333
	
	
	52
	75.384
	
	

	5
	41
	64.390
	
	
	46
	65.108
	
	

	
	AGB for hectare (kg/ha)
	
	AGB for hectare (kg/ha)
	

	
	Carbon estimate (kg/ha)
	
	Carbon estimate (kg/ha)
	



2. Display the differences in results using appropriate visual charts.			
3. Why do you think there are differences in the two values?			
4. Which forest category represents the highest priority for funding from sources such as REDD+?										
5. How many decimal places would be appropriate for expressing the CBH of a single tree?  Bear in mind that it is measured using a standard tape measure.				
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