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Mitigation benefits from forests
Forests contribute to mitigating the problems of climate change by
taking up carbon from the atmosphere and storing it on the land.

Priority mitigation activities
in the land sector:
1. Avoiding emissions from
degradation of natural ecosystems
2. Sequestering carbon in regrowing
native forests
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Accounting for quality of carbon stocks:
Plantations are not equivalent to natural forests
● longevity and stability of carbon stocks in the native forest should taken into account
● capacity of native forests to adapt to change and regenerate following disturbance
● resilience to human pressures
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Disturbance events
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Clearfell
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Single tree selection
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4. Group selection
5. Wildfire
6. Prescribed burn

CURRENT CARBON STOCK
Spatial biomass carbon calculated for every grid cell.

1. Modelled carbon accumulation over time
2. Age structures of forests
3. Scenarios of forest management practices
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CARBON CARRYING CAPACITY
Spatial biomass model derived
from a different set of sites with
little human disturbance across
SE Australia.
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Change in carbon stock with forest age
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Carbon carrying capacity in native eucalypt forests
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Estimation of uncertainty of
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Causes of change in carbon stocks
1. Natural disturbances eg wildfires

2.

Human activities eg logging

 Large emissions measured in the atmosphere due
to large areas burnt (1 million ha in Victoria 2009).

Change in carbon stock depends on:

 Carbon stock loss of 3.9 TgC from montane ash
forest ≈ 27% of Australian annual emissions
reduction target.

 rotation length

 Important to measure emissions from combustion
for comprehensive carbon accounting.

 waste during processing

NASA

 silvicultural system

 proportion of slash and products
 slash management
 storage in products
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Proportion of ecosystem carbon stock combusted in wildfire is small
Most of the biomass remains in the forest after fire.

The same forest at Site 470 Victorian Central Highlands following high severity fire
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Biomass components combusted in wildfire
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Long-term carbon dynamics after wildfire
Total carbon stock changes over time due to rates of mortality, decomposition and regeneration.

Long-term carbon dynamics under a fire regime
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Transfer of carbon stocks in harvested Mountain Ash forest
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Processes of carbon transfer in harvested Mountain Ash forest

a Long-term carbon dynamics in harvested Mountain Ash forest
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Changes in carbon stocks post-fire are not as great as that in harvested forest.
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Ca Regional average carbon stocks in scenarios
of harvested forest systems
Victorian Central Highlands Mountain Ash forest

Transfer of carbon stocks
in harvested mixed
eucalypt forest,
NSW South Coast

Ca Regional average carbon stocks in a logged forest system
NSW South Coast mixed native eucalypt forest

Ca Sensitivity of parameters in the harvested forest system

Difference in carbon stock is a percent of the total system carbon stock, calculated from using the minimum and
maximum values for the parameter reported in the literature.

Ca Predicting carbon sequestration across the landscape
•
•

Harvesting creates a mosaic of forest ages at the
landscape scale.
Protection allows native forests to regrow.

Projected increase in total landscape carbon stock over
50, 100 and 150 years in regrowing forest.
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• Avoided emissions from ceasing logging Mountain Ash forests in Victoria is equivalent to about one-third
the annual emissions from the Yallourn Power Station (generating 22% of Victoria’s electricity from brown coal).

• Protection of Mountain Ash forests would about double the carbon storage and contribute about 8% of
Australia’s total emissions abatement task for 2014-2020.

Managing forests for carbon storage
1.

Avoiding emissions by protecting
natural ecosystems and stopping
deforestation and degradation

2.

Increasing sequestration by
afforestation with biodiverse longlived plantings and restoration

Benefits: cost-effective, rapid implementation, co-benefits
Restrictions: limited area of land available, biophysical limits on carbon sequestration

References
Keith H, Lindenmayer D, Macintosh A, Mackey B. 2015. Under what circumstances do wood products from native
forests benefit climate change mitigation ? PLoS doi: 10.1371
Keith, H, Lindenmayer, D, Mackey, B et al 2014, 'Accounting for biomass carbon stock change due to wildfire in
temperate forest landscapes in Australia', PLOS ONE (Public Library of Science), vol. 9, no. 9, pp. e107126.
Keith, H, Lindenmayer, D, Mackey, B et al 2014, 'Managing temperate forests for carbon storage: impacts of
logging versus forest protection on carbon stocks', Ecosphere, vol. 5, no. 6, pp. 1-34.
Mackey, B, Prentice, I, Steffen, W, Keith H, Berry S 2013, 'Untangling the confusion around land carbon science
and climate change mitigation policy', Nature Climate Change, vol. 3, pp. 552-557.

Ajani, J, Keith, H, Blakers, M et al 2013, 'Comprehensive carbon stock and flow accounting: A national framework
to support climate change mitigation policy', Ecological Economics, vol. 89, pp. 61-72. Keith, H, Mackey, B, Berry,
S et al 2010, 'Estimating carbon carrying capacity in natural forest ecosystems across heterogeneous landscapes:
addressing sources of error', Global Change Biology, vol. 16, pp. 2971-2989.
Keith, H, Mackey, B & Lindenmayer, D 2009, 'Re-evaluation of forest biomass carbon stocks and lessons from the
world's most carbon-dense forests', PNAS - Proceedings of the National Academy of Sciences of the United States
of America, vol. 106, no. 28, pp. 11635-11640.
Mackey, B, Keith, H, Berry, S et al 2008, Green Carbon: the role of natural forests in carbon storage. Part 1, A
green carbon account of Australia's south-eastern Eucalypt forest, and policy implications, ANU ePress, Canberra
Australia.

