GEORGIA FORESTRY
COMMISSION

2019 Carbon Sequestration of
Georgia Timberland

Over 1.5 billion metric tons of carbon is sequestered on Georgia timberland according to
2019 Forest Inventory & Analysis (FIA) data, provided by the U.S. Forest Service. This includes
23.2 million acres on federal, state/local, and private property. It accounts for carbon in
aboveground and belowground live and dead biomass, aboveground and belowground understory
vegetation, coarse woody debris, soil, and leaf litter. This estimate excludes timberland primarily
consisting of exotic species and non-stocked stands (previously forested land that has yet to be
replanted or produce substantial natural vegetation).

Table 1 shows how much carbon is sequestered by carbon pool and major species group.
Total carbon sequestration is over 738 and 815 million metric tons from softwood and hardwood
stands, respectively. Roughly 50% of carbon is found in the soil and 30% in aboveground live
biomass.

Table 1: Metric tons of carbon sequestered on GA timberland by pool.

Softwood Hardwood

Carbon Pool MetricTons % of Total | Metric Tons % of Total
Soil 372,176,558 50.4% | 388,755,831 47.7%
Aboveground Live 221,038,822 29.9% | 279,962,640 34.4%
Belowground Live 49,793,966 6.7% 55,944,476 6.9%
Leaf Litter 43,951,028 6.0% 34,449,441 4.2%
Coarse Woody Debris 28,952,168 3.9% 26,966,935 3.3%
Aboveground Seedlings/Shrubs 14,107,531 1.9% 12,400,805 1.5%
Aboveground/Belowground Dead 6,944,701 0.9% 15,169,382 1.9%
Belowground Seedlings/Shrubs 1,567,501 0.2% 1,377,867 0.2%
Total 738,532,276 815,027,377

Table 2 and Figure 1 show the total carbon sequestration by 20-year age classes and species
groups. Approximately 76% of softwood carbon sequestration is found in stands under the age of
40, and 89% under 60. Hardwood stands increased sequestration for each age class from 0-80 years.
These trends show that the majority of softwood timber is managed within a 40-year rotation while
many hardwood stands have a rotation close to 80 years.



Table 2: Total metric tons of carbon sequestered by age class.

Softwood Hardwood Total
0-20 years 233,221,944 | 132,285,506 365,507,450
21-40years | 328,938,496 | 159,511,993 | 488,450,490
41-60 years 94,211,713 | 167,578,544 261,790,257
61-80 years 66,245,970 | 231,722,681 297,968,652
81-100 years 15,914,152 | 123,928,652 139,842,804
Total 738,532,276 | 815,027,377 | 1,553,559,652
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Figure 1: Total metric tons sequestered of carbon by age class.

Figures 2 and 3 provide further details of total carbon sequestration by age class, broken
down by carbon pool. Prior to aboveground biomass development, the vast majority of carbon is
sequestered in soils from 0-20 years. Combined, carbon in the soil and aboveground live biomass
remain close to 80% of the total for each age class and species group; however, a greater proportion
shifts to biomass as the timber grows.
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Figure 2: Softwood metric tons sequestered of carbon by carbon pool and age class.
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Figure 3: Hardwood metric tons sequestered of carbon by carbon pool and age class.



Figure 4 shows timberland acreage by age class. The 0-20 and 21-40 year age classes have
7.4 and 7.1 million acres, respectively, accounting for 62.4% of the total acreage. Softwood stands
account for 4.2 and 4.6 million acres from 0-20 and 21-40 years, respectively, which is 80.6% of total
softwood acreage.

Hardwood stand acreage is more evenly distributed between 0-80 years. The 0-20 year age
class is the highest percentage at 25.7%, and age classes from 21-80 years old each range from
18.8% - 23.5% of the hardwood acreage. Hardwood stands have 10.9 million acres in the 0-80 year
age classes, 88.6% of total hardwood acreage.

Timberland Acres by Stand Type
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Figure 4. Timberland acres by age class and stand type.

Table 3 and Figure 5 show average carbon sequestration per acre by age class. This reveals
the trend in sequestration rates as stands age. On a per acre basis, carbon sequestration continues
rising for both softwood and hardwood through the 81-100 year age class, and sequestration
remains higher for softwoods in each respective age class. However, carbon sequestration change
slows down for softwoods more than hardwoods from age 41 to 100.

Table 3: Average metric tons of carbon sequestered per acre.

Avg. C/Acre Softwood Hardwood Average

0-20 years 55.4 42.0 49.7
21-40 years 72.0 63.1 68.8
41-60 years 79.6 72.7 75.1
61-80 years 87.0 80.3 81.7
81-100 years 91.6 88.7 89.0
Average 67.8 66.4 67.1
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Figure 5: Average carbon sequestered per acre by age class and stand type.

This data reveals timber management’s impact on carbon sequestration. Softwoods are
managed on short rotations, and although younger age classes sequester less carbon on a per acre
basis, the fact that timber rotations can be completed within 30 years and replanted provides great
potential for increased carbon sequestration long-term. The same applies to hardwoods closer to an
80-year rotation. Good timber management practices produce a significant amount of sawtimber
with each rotation, and sawn lumber continues to sequester carbon offsite while new trees are
planted. Furthermore, genetic improvements have increased the growth potential and tree quality
leading to increased sawtimber volume and shortened timber rotations.

In conclusion, Georgia’s forest resources provide benefits that extend well beyond
timberland owners. Sustainable management is the key to maximizing carbon sequestration, and
sustainability is achieved through strong timber markets. Markets provide the opportunity for
landowners to generate competitive returns on timberland compared to alternative investments, and
they encourage landowners to replant, as timber production remains the best land use for much of
Georgia.
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