Module 2.5 Estimation of carbon emissions from deforestation and forest degradation
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Exercises Module 2.5 Estimation of carbon emissions from deforestation and forest degradation

For all these exercises the emission estimates will be reported in t CO2.  If EF factors are given in t C then convert to t CO2 by multiplying t C by 44/12.

Exercise 1:
Assuming all emissions are immediately oxidized in the year of the activity, use the following information to calculate the emissions from deforestation in the country of Freedonia. The EF include all C pools (above and below ground trees, lying and standing dead wood, saplings, litter, and soil to 30 cm depth)
	Stratum 
	Drivers
	Area of Change (ha) between 2011-2012
	Emission factors (t CO2e/ha)
	Emissions from deforestation
(t CO2e)

	Medium productive forests
	Agriculture
	31
	1114.8
	

	
	Mining
	4574
	1010.6
	

	
	Settlements
	93
	1010.6
	

	
	Forestry infrastructure
	61
	1010.6
	

	High productive forests
	Agriculture
	20
	1536.5
	

	
	Mining
	4107
	1368.9
	

	
	Settlements
	66
	1448.0
	

	
	Forestry infrastructure
	44
	1448.0
	

	Total:
	



Exercise 2:
There is a significant amount of logging activity in Freedonia, and thus the country wishes to estimate emissions from degradation from selective logging using the gain-loss method.  
1.) For selective logging, the activity data are the timber volume extracted through selective logging. The average harvest intensity is 36 m3 per ha and the average area logged in Freedonia is 1,500 ha. Find the activity data by calculating the total volume of timber extracted (m3) through selective logging activity in Freedonia.  

2.) Using the following formula, calculate the total emissions from C losses from selective logging in Freedonia using the data provided:
C losses, t C/yr = [vol x ELE]+[vol x LDF]+[vol x LIF]
	Extracted Log Emissions (ELE)
	0.28 t C/m3

	Logging Damage Factor (LDF)
	0.42 t C/m3 from felled tree and 0.12 t C/m3 from collateral damage

	Logging Infrastructure Factor (LIF)
	0.39 t C/m3 from roads, 0.02 t C/m3 from log landings, and 0.20 t C/m3 from skid trails



3.) Using the following formula, calculate the total removals from C gains through selective logging in Freedonia using the data provided:
C gains, t C/yr = [Vol x ELE x LTP]+ [G]
In this case, gains are calculated by combining an estimate of the amount of timber going into long lived wood products and rates of regrowth around gaps.  
a. The LTP for Freedonia is 4.5%
b. As listed above, the ELE for Freedonia is 0.28 t C/m3
c. C gains from regrowth around gaps that were created as a result of selective logging activity are estimated to be as follows:
i. C accumulation rate = 3 t Cha-1.yr-1
ii. The average area of gaps = 14m2/m3 extracted 

4.) Estimate the net emissions by combining the estimate for C gains with the estimate for C losses (t CO2yr-1).  (Answers can be found on the following page)





















ANSWERS
Exercise 1:
Assuming all emissions are committed in the year of the activity, use the following information to calculate the emissions from deforestation for in the imaginary country of Freedonia.   (i.e. multiply area of change by its associated emission factor)
	Stratum 
	Drivers
	Area of Change (ha) between 2011-2012
	Emission factors (t CO2e/ha)
	Emissions from deforestation
(t CO2e)

	Medium productive forests
	Agriculture
	31
	1114.8
	34,559

	
	Mining
	4,574
	1010.6
	4,622,484

	
	Settlements
	93
	1010.6
	93,986

	
	Forestry infrastructure
	61
	1010.6
	61,647

	High productive forests
	Agriculture
	20
	1536.5
	30,730

	
	Mining
	4,107
	1368.9
	5,622,072

	
	Settlements
	66
	1448.0
	95,568

	
	Forestry infrastructure
	44
	1448.0
	63,712

	Total:
	10,624,758



Exercise 2:
There is a significant amount of logging activity in Freedonia, and thus the country wishes to estimate emissions from degradation from selective logging using the gain-loss method.  
1.) For selective logging, the activity data is the timber volume extracted through selective logging.  The average harvest intensity is 36 m3 per ha and the average area logged in Freedonia is 1,500 ha.  Calculate activity data by determining the total volume of timber extracted (m3) through selective logging activity in Freedonia (i.e. multiply the average volume logged per hectare by the total area logged).
· Total volume extracted: 36m3/ha * 1500 ha = 54,000 m3 

2.) Using the following formula, calculate the total emissions from C losses from selective logging in Freedonia using the data provided.  
C losses, t C/yr = [vol x ELE]+[vol x LDF]+[vol x LIF]
	Extracted Log Emissions (ELE)
	0.28 t C/m3

	Logging Damage Factor (LDF)
	0.42 t C/m3 from felled tree and 0.12 t C/m3 from collateral damage

	Logging Infrastructure Factor (LIF)
	0.39 t C/m3 from roads, 0.02 t C/m3 from log landings, and 0.20 t C/m3 from skid trails



· Total emissions (losses) = ((54000*0.28)+ (54000*(0.42+0.12))+(54000*(.39+0.02+0.20)))
· Total Emissions from losses = 77,220 t C or 283,140 t CO2yr-1

3.) Using the following formula, calculate the total emissions from C gains through selective logging in Freedonia using the data provided:
C gains, t C/yr = [Vol x ELE x LTP]+ [G]
In this case, gains are calculated by combining an estimate of the amount of timber going into long lived wood products (LTP) and rates of regrowth around gaps.  
a. As listed above, the ELE for Freedonia is 0.28 t C/m3 
b. The LTP for Freedonia is 4.5%
c. C gains from regrowth around gaps that were created as a result of selective logging activity are estimated to be as follows:
iii. C accumulation rate =3 t Cha-1.yr-1
iv. The area of gaps = 14m2/m3 extracted 
· Total gains = (54,000* 0.28*.045*44/12)+ (14*54,000/104*3*44/12)=2,495 +832 = 3,327 t CO2yr-1

4.) Estimate the net emissions by combining the estimate for C gains with the estimate for C losses (t CO2yr-1).  
· Net emissions =3,327 - 283,140=-279,813t CO2yr-1
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