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Carbon dioxide is a minor atmospheric gas that Carbon dioxide is a minor atmospheric gas that 
is associated with a process that is generally is associated with a process that is generally 
known as the “Greenhouse Effect”known as the “Greenhouse Effect”
Over the past century the concentration of Over the past century the concentration of 
Carbon Dioxide in the atmosphere has been Carbon Dioxide in the atmosphere has been 
rising (from somewhere around 280 rising (from somewhere around 280 ppmppm in the in the 
late 1800’s to about 370 late 1800’s to about 370 ppmppm today)today)

One source of the increase in COOne source of the increase in CO22 is burning of is burning of 
fossil fuelsfossil fuels



Nevertheless Nevertheless –– today we find ourselves in the situation today we find ourselves in the situation 
where various organizations want to purchase “carbon where various organizations want to purchase “carbon 
offsets” to help mitigate climate changeoffsets” to help mitigate climate change

It really does not matter if such carbon offsets can or It really does not matter if such carbon offsets can or 
will have an impact on temperature patterns around the will have an impact on temperature patterns around the 
globeglobe

All that matters is that there is a All that matters is that there is a perceived economic valueperceived economic value
in these carbon offsets and therefore individuals and in these carbon offsets and therefore individuals and 
organizations that own various types of carbon offsets may organizations that own various types of carbon offsets may 
realize an economic gain from their salerealize an economic gain from their sale



It is well known in the forestry profession that It is well known in the forestry profession that 
growth of timber results in the storage of carbon growth of timber results in the storage of carbon 
(i.e. as trees grow they make use of CO(i.e. as trees grow they make use of CO22 from from 
the atmosphere and store C in various ways):the atmosphere and store C in various ways):

Stem wood and stem barkStem wood and stem bark
Branch wood and branch barkBranch wood and branch bark
FoliageFoliage
RootsRoots
SoilSoil



Georgia is one of the largest timber growing Georgia is one of the largest timber growing 
centers in the country and the world centers in the country and the world –– hence, if hence, if 
there is interest in purchasing carbon offsets there is interest in purchasing carbon offsets ––
Georgia timber growers are well positioned to Georgia timber growers are well positioned to 
benefit economically from their sale (assuming benefit economically from their sale (assuming 
that conditions of purchase do not impede that conditions of purchase do not impede 
routine timber management economics)routine timber management economics)



We divide carbon sequestered in forests into:We divide carbon sequestered in forests into:
Above ground carbonAbove ground carbon

Below ground carbonBelow ground carbon

I will discuss Above ground carbon estimation I will discuss Above ground carbon estimation 
protocol protocol –– Dan Dan MarkewitzMarkewitz will discuss Below will discuss Below 
ground estimation protocolground estimation protocol



Goals of the ProtocolGoals of the Protocol
Objective methodsObjective methods

Reliable (well tested) methodsReliable (well tested) methods

Low cost methodsLow cost methods

Today, carbon is a low valued commodity and hence Today, carbon is a low valued commodity and hence 
any any procedure(sprocedure(s) used to obtain carbon estimates ) used to obtain carbon estimates 
must be low cost while, hopefully, objective and must be low cost while, hopefully, objective and 
reliable reliable 



Above ground carbon estimates are limited to stem Above ground carbon estimates are limited to stem 
wood only (no stem bark, branch wood/ bark or wood only (no stem bark, branch wood/ bark or 
foliage).  WHY?foliage).  WHY?

Many well studied/ tested, relatively simple methods Many well studied/ tested, relatively simple methods 
available for estimation of stem wood in timber standsavailable for estimation of stem wood in timber stands

Stem wood sequesters carbon for much longer periods of Stem wood sequesters carbon for much longer periods of 
time than stem bark, branch wood/ bark and foliagetime than stem bark, branch wood/ bark and foliage



Estimation of carbon stored in stem wood is essentially a Estimation of carbon stored in stem wood is essentially a 
timber inventory/ growth and yield exercisetimber inventory/ growth and yield exercise

We need to obtain an estimate of the volume or weight of We need to obtain an estimate of the volume or weight of 
stem wood and then convert this estimate to tons of carbonstem wood and then convert this estimate to tons of carbon

NOTE NOTE –– approximately oneapproximately one--half of dry wood weight is half of dry wood weight is 
carbon, hence if we can estimate dry weight of stem wood carbon, hence if we can estimate dry weight of stem wood 
we can easily convert it to weight of carbon by multiplying we can easily convert it to weight of carbon by multiplying 
by ½by ½



Water

SG = specific gravity

D = density of liquid or solid

DWater = density of water = 62.4 lbs/ ft3

In general we define:
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SGB = basic specific gravity

WD = dry weight of wood

VG = green volume of wood

DWater = density of water = 62.4 lbs/ ft3

For wood we typically use
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WC = weight of carbon, 

all else as previously defined
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Example – we have 1000 cubic feet of loblolly pine 
wood per acre (green volume inside bark - VG)

Average SGB for loblolly pine is about 0.47, 
therefore we can estimate dry weight of wood as

WD = 62.4*0.47*1000 = 29,328 lbs 

WC = 14,664 lbs or about 7.3 tons




