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OVERVIEW

• A primer: carbon in Virginia’s forests
• Carbon in a tree
• Carbon in a forest

• Carbon and age discrimination
• When forest carbon has left the forest
• When bad things happen to good forests
• Resources for forest landowners



The Basics

H2O + CO2 

O2 + CxHyOz

Terminology: 
Emissions are transfers of GHG into the atmosphere
Removals are transfers of GHG from the atmosphere into trees, for example 



The Basics

How much carbon is in that tree?

Weight of an ‘average’ 12” DBH tree

C

Biomass

Water

Green weight

Dry weight

C weight

45%
50%

26% 23%

29% 27%



The Basics

16

16

12
Molecular weight CO2: 44
Molecular weight C: 12

Ratio of CO2 to C: 44/12 = 3.6667

5 tons C ~ 18 tons CO2

Are we talking C or CO2?



The Basics

1 ton C emitted is equivalent to: 

9 months of emissions from an average passenger car

8,500 miles driven by an average passenger car

375 gallons of gasoline consumed

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator 

5 tons:

45 months

42,500 miles

1,875 gallons

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator


The Basics

Aboveground live tree

Belowground live tree

Standing dead tree

Down dead wood

Understory

Soil organic carbon

Forest floor (litter)

Harvested wood



The Basics

Pool Million Tons C Tons C/ac Percent of Total
Aboveground live trees 599.8 37.6 36.9%
Belowground live trees 108.5 6.8 6.7%
Standing dead trees 24.1 1.5 1.5%
Down dead wood 103.7 6.5 6.4%
Understory 19.4 1.2 1.2%
Forest floor 72.0 4.5 4.4%
Soil 697.8 43.7 42.9%
TOTAL 1,625.3 101.8

Carbon in Virginia’s Forests

Data: USFS Forest Inventory and Analysis data from 2023

80% on
Private Lands



The Basics

600

23.6

Live Tree Stock

7.0Mortality

8.0

VA Annual Carbon Flux: Million tons C/yr

Land use change

1.6
Terminology: Stock is a quantity of stored carbon; 
Flux is the rate of change from one pool to another. 



The Basics

VA Forest Carbon Stock, 2000 - 2023

Source: Domke, et al. 2023. Resource Update FS-382, Appendix 1



Age Discrimination

VA Private Forest Aboveground live tree carbon

STORAGE / STOCK
Proforestation: protecting existing natural forests for continuous 
growth, carbon accumulation, and structural complexity

VA Aboveground live tree carbon net growth

SEQUESTRATION / FLUX



Age Discrimination

VA Private Forest Aboveground live tree carbon

STORAGE / STOCK

VA Aboveground live tree carbon net growth

SEQUESTRATION / FLUX



When carbon has left the forest

Joists and subflooring

Paneling, trim, and 
moulding

Oak flooring

Lathe and plaster walls

Waste to landfill





When carbon has left the forest

Disposition of carbon in Virginia’s annual timber harvest 

Sawtimber

Pulpwood

Energy production

Emitted without energy



When carbon has left the forest

Cumulative effect of Virginia’s annual timber harvest 
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Manufacturing emissions 
of CO2e per m2: 2.4 kg 31.8 kg

When carbon has left the forest

Substitution

Reductions in production 
of one product leads to 
increases in other 
(possibly more emission-
intensive) products.



VA Aboveground live tree carbon

STORAGE / STOCK

When bad things happen to good forests



When bad things happen to good forests

“In this short communication, we estimate that California’s wildfire 
carbon dioxide equivalent (CO2e) emissions from 2020 are approximately 
two times higher than California’s total greenhouse gas (GHG) emission 

reductions since 2003.”



When bad things happen to good forests



When bad things happen to good forests

Private (corporate) land National Forest



When bad things happen to good forests

Private (corporate) land National Forest



When bad things happen to good forests



RECAP

• Virginia forests:
 Store over 1.6 billion tons of carbon
 Remove about 3X as much carbon from the atmosphere as is 

harvested annually
 C stocks have increased 20% over last 20 years

• Old forests store, young forests sequester
• Wood and paper products extend forest carbon storage, 

substitute for more carbon-intensive products
• Carbon is not protected in protected forests



RESOURCES TO LEARN MORE

Virginia Forest Landowner 
Education Program website 
(https://forestupdate.frec.vt.edu/) 

https://forestupdate.frec.vt.edu/


RESOURCES TO LEARN MORE

• National Alliance of Forest Owners 
(https://forestcarbondataviz.org/) 



RESOURCES TO LEARN MORE

https://www.usda.gov/oce/entity-scale-ghg-methods



RESOURCES TO LEARN MORE

Virginia Forest Landowner Education Program website 
(https://forestupdate.frec.vt.edu/) 

National Alliance of Forest Owner- Forest Carbon Data Visualization 
(https://forestcarbondataviz.org/ ) 

USDA- Methods for Entity-Scale Inventory 
(https://www.usda.gov/oce/entity-scale-ghg-methods ) 

Steve Prisley (NCASI)
sprisley@ncasi.org  spprisley@gmail.com (After March 31) 

https://forestupdate.frec.vt.edu/
https://forestcarbondataviz.org/
https://www.usda.gov/oce/entity-scale-ghg-methods
mailto:sprisley@ncasi.org
mailto:spprisley@gmail.com
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