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Australia’s State of the Forests Report 

Indicator 5.1a: Contribution of forest ecosystems 

and forest industries to the global greenhouse gas 

balance (2024) 

This indicator assesses the contribution of Australian forests to the global carbon cycle. 

Forest management can have a significant positive or negative impact on the global forest 

cycle. 

  

Context and definitions 

Australia’s forests contain a substantial stock of carbon, and harvested wood products also store carbon. Protection and 

maintenance of forest carbon stocks is a key indicator of sustainable forest management, and increasing the long-term 

storage of carbon in forests and in harvested wood products can contribute to reducing atmospheric concentrations of 

greenhouse gases. 

Gross calorific value of a fuel: the amount of heat released by a fuel during combustion under standard conditions. 

Petajoule (PJ): 1 petajoule = 1015 joules 

Mt C: million tonnes of carbon 

t C/ha: tonnes of carbon per hectare 

 

Key points 

• The total stock of carbon in Australia’s forests was 19,417 million tonnes in 2021, and the total stock of 

carbon in harvested wood products was 167 million tonnes. 

• The total forest carbon stock in 2021 was 9 million tonnes (0.05%) larger than in 2016, a net change that 

combines losses from decay, fire and other disturbances with gains from forest growth. The stock of 

carbon in harvested wood products in 2021 was 8 million tonnes (5%) larger than in 2016. 

• Since 2001, carbon stocks have increased in plantations and production native forests, and decreased in 

non-production native forests. This reflects the generally younger age-classes and more rapid carbon 

assimilation in softwood plantations established in the decade from 2000 and post-harvest regeneration 

in production native forests. 

• Harvested native forests provided a net sink of 35.7 million tonnes carbon dioxide-equivalent in 2021, 

corresponding to 8% of Australia’s total greenhouse gas emissions in 2021. Harvested wood products 

provided a net sink of 4.9 million tonnes carbon dioxide-equivalent in 2021. 

 

Background 

The National Greenhouse Accounts are Australia’s system for calculating annual national greenhouse gas 

emissions resulting from human activities, and underpin reporting of emissions according to international rules by 

the Australian Government Department of Climate Change, Energy, the Environment and Water (DCCEEW) 

through the National Inventory Report series. Forest management is accounted for in the Land use, land use 

change and forestry (LULUCF) sector. Forest carbon stocks and flows are determined using spatial simulations of 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.dcceew.gov.au/climate-change/publications/national-inventory-reports
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land use changes detected by satellite imagery, in conjunction with the Full Carbon Accounting Model (FullCAM) 

that uses a mass-balance approach to carbon cycling in forest carbon pools. Changes in carbon in the pools of 

harvested wood products in use and in landfill in Australia are determined with a stock-change approach. 

Improved methods for modelling and calculation of carbon stocks and flows are applied retrospectively to the 

complete time-series of satellite data, similar to methods for determining forest area change over time (Indicator 

1.1a.iv). As such, and as with forest area change data, comparisons of carbon data presented in this Indicator to 

carbon data in previous Australia’s State of the Forests Reports are likely not to be valid. 

A more detailed coverage of forest carbon dynamics and the role of forests in the carbon cycle is presented in 

Indicator 5.1a of Australia’s State of the Forests Report 2018. 

 

Forest carbon stocks nationally and by jurisdiction 

The total stock of carbon in Australia’s forests in 2021 was 19,417 million tonnes (Mt C), with 98.9% in native 

forests, 1.0% in plantations and 0.1% in other forest (Table 5.1a-1). Total forest carbon stock accounts for both 

above-ground and below-ground carbon pools. This includes carbon in living biomass of trees and other plants 

(both above and below ground components), in dead wood and forest litter, and carbon stored in forest soils. 

Other reported estimates of forest carbon stocks may vary due to the specific carbon pools included in these 

other estimates. 

The largest forest carbon stocks are in Queensland and New South Wales, with 34% and 23% respectively of the 

national total. The distribution of forest carbon across jurisdictions reflects their area of forest, disturbance 

history, and biomass per unit area. Forests with favourable growing conditions and less frequent disturbance 

generally contain more biomass and therefore more carbon. Forests in Tasmania contain an average of 364 

tonnes of carbon per hectare, while forests in the Northern Territory contain an average of 85 tonnes of carbon 

per hectare (Table 5.1a-1). Carbon dynamics in forests in New South Wales are explored further in Case study 

5.1a-1. 

The total forest carbon stock presented here and drawn from the datasets underpinning National Inventory 

Report 2021 (DCCEEW 2023a, most recent at time of analysis) is 12% less than the total forest carbon stock 

reported in Australia’s State of the Forests Report 2018. This lower value does not represent actual loss of forest 

carbon. Instead, it reflects recalculations and improvements in modelling (mostly for soil carbon) carried out for 

the more recent National Inventory Report 2021, which are applied across the whole time-series. Actual change of 

forest carbon stock over time is presented in Table 5.1a-2. Details of the revisions to the data are in the National 

Inventory Report 2021. 

In 2021, the total stock of carbon in harvested wood products was 167 million tonnes (Table 5.1a-1). This includes 

both wood products in use and wood products in landfill in Australia. The largest carbon stocks in harvested wood 

products are in New South Wales and Victoria, with 34% and 27% respectively of the national total. 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-1.1a.iv-forest-area-change
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-1.1a.iv-forest-area-change
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/sofr-2018/criterion5
https://www.dcceew.gov.au/climate-change/publications/national-inventory-report-2021
https://www.dcceew.gov.au/climate-change/publications/national-inventory-report-2021
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/sofr-2018/criterion5
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Table 5.1a-1: Carbon stored in forests and wood products by state and territory, 2021 
 Carbon stock (Mt C) 

Forest category ACT NSW NT Qld SA Tas. Vic. WA Australia 

Non-production native forestsa 48 3,458 886 6,268 549 707 994 2,593 15,501 

Production native forestsb 0.0 991 0.0 318 0.0 1,024 1,068 302 3,704 

Total native forests 48 4,449 886 6,586 549 1,731 2,063 2,894 19,205 

Post-1990 environmental plantingsc 0.1 7.2 0.5 4.1 1.2 5.5 2.3 4.7 26 

Total other forests 0.1 7.2 0.5 4.1 1.2 5.5 2.3 4.7 26 

Softwood plantations 1.7 32 0.1 16 6.8 11 15 8.9 91 

Hardwood plantations 0.0 12 1.3 1.7 7.0 12 28 33 95 

Total plantations 1.7 43 1.4 17 14 23 43 42 186 

Forests total 50 4,500 888 6,607 564 1,760 2,108 2,941 19,417 

Wood products in use 0.3 28 0.1 12 7.8 11 21 8.4 89 

Wood products in landfill 0.6 28 0.3 10 6.1 3.9 25 4.5 79 

Harvested wood products total 0.9 56 0.4 22 14 15 46 13 167 

Total forests and harvested wood 
products 

51 4,556 888 6,629 578 1,775 2,154 2,954 19,585 

           Carbon density (t C/ha) 

Forests total 335 195 85 130 100 364 244 96 145 

Mt C, million tonnes of carbon; t C/ha, tonnes of carbon per hectare. Carbon density figures are calculated by dividing the total carbon 
stock by the total forest area from the data underpinning National Inventory Report 2021 (DCCEEW 2023a). NSW figures include figures for 
the Commonwealth territory of Jervis Bay. 
a ‘Non-production forests’ are native forests not available for or subject to forestry industry activity. They are generally assumed to be in a 
state of equilibrium with the atmosphere unless exposed to disturbances, naturally dying, or regrowing from seed. They include forests of 
all species, including mangroves. 
b Under the National Greenhouse Accounts definition of forest management lands, ‘Production native forests’ are both multiple-use public 
native forests and private native forests managed for wood production. 
c ‘Environmental plantings’ are forests that have been planted with native species, without the intent of being eventually harvested for 
wood. They are part of the ‘Other forests’ category described in Indicator 1.1a. 
Source: Australian Government Department of Climate Change, Energy, the Environment and Water (2023a). 

Click here for a Microsoft Excel workbook of the data for Table 5.1a-1. 

 

Forest carbon stock change over time 

The total stock of carbon in Australia’s forests (19,417 million tonnes) in 2021 was 9 million tonnes (0.05%) larger 

than in 2016 (Table 5.1a-2). The total stock of carbon in harvested wood products in 2021 (167 million tonnes) 

was 8 million tonnes (5%) larger than in 2016.  

Since 2001, the total stock of carbon in Australia’s forests nationally has decreased by 48 million tonnes (0.2%), 

while the stock of carbon in harvested wood products has increased by 44 million tonnes (36%).  

Over the period 2001-2021, total forest carbon has varied by less than 0.5% from its long-term average 

(Figure 5.1a-1). Forest carbon decreased slowly and progressively from 2001 to 2008, then progressively 

increased, tracking a similar trend in forest area (Indicator 1.1a-iv, Figure 1.1a.iv-1). The one-year reduction in 

forest carbon in 2020 reflects the extensive 2019-20 ‘Black Summer’ bushfires in southern and eastern Australia, 

when 850 million tonnes of CO2 were emitted (DISER 2020), but carbon stock recovery had commenced by 2021.  

Since 2001, carbon stocks have increased in plantations and production native forests, and decreased in non-

production native forests (Table 5.1a-2). This reflects the generally younger age-classes and more rapid carbon 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-1.1a.i-forest-area-by-type
https://www.agriculture.gov.au/sites/default/files/documents/Indicator_5_1a_Data_tables_2024.xlsx
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-1.1a.iv-forest-area-change#change-in-total-forest-area-over-time
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assimilation in plantations, both softwood and hardwood, established in the decade from 2000 and post-harvest 

regeneration in production native forests. Changes in the carbon stock of hardwood plantations also reflect 

changes in hardwood plantation area over time.  

Table 5.1a-2: Carbon stored in forests and harvested wood products 

 
Carbon stock (Mt C) 

Proportion of total 
forest carbon 

 Forest category 
2000-
2001 

2005-
2006 

2010-
2011 

2015-
2016 

2020-
2021 2021 

Non-production native forestsa 15,755 15,553 15,473 15,523 15,501 79.8% 

Production native forestsb 3,584 3,604 3,621 3,655 3,704 19.1% 

Total native forests 19,339 19,157 19,094 19,178 19,205 98.9% 

Post-1990 environmental 
plantingsc 

9 12 16 22 26 0.1% 

Total other forests 9 12 16 22 26 0.1% 

Softwood plantations 85 99 100 104 91 0.5% 

Hardwood plantations 32 62 90 105 95 0.5% 

Total plantations 118 161 190 208 186 1.0% 

Forests total 19,465 19,330 19,299 19,408 19,417 100.0% 

Wood products in use 70 76 80 84 89  

Wood products in landfill 54 65 71 75 79  

Harvested wood products total 123 140 150 159 167  

Total forests and harvested wood 
products 

19,589 19,470 19,450 19,567 19,585  

Mt C, million tonnes of carbon.. 
a ‘Non-production forests’ are native forests not available for or subject to forestry industry activity. They are generally assumed to be in a 
state of equilibrium with the atmosphere unless exposed to disturbances, naturally dying, or regrowing from seed. They include forests of 
all species, including mangroves. 
b Under the National Greenhouse Accounts definition of forest management lands, ‘Production native forests’ are both multiple-use public 
native forests and private native forests managed for wood production. 
c ‘Environmental plantings’ are forests that have been planted with native species, without the intent of being eventually harvested for 
wood. They are part of the ‘Other forests’ category described in Indicator 1.1a. 
Source: Australian Government Department of Climate Change, Energy, the Environment and Water (2023a). 

Click here for a Microsoft Excel workbook of the data for Table 5.1a-2. 

 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-1.1a.i-forest-area-by-type
https://www.agriculture.gov.au/sites/default/files/documents/Indicator_5_1a_Data_tables_2024.xlsx
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Figure 5.1a-1: Carbon stocks in Australian forests, 2001 to 2021 

 
Mt C, million tonnes of carbon. All years are financial years. 
Note the break in the vertical axis. The carbon stock in ‘Other forests’ is very small and would not be visible if shown separately on this 
histogram. 
Source: Australian Government Department of Climate Change, Energy, the Environment and Water (2023a). 

Click here for a Microsoft Excel workbook of the data for Figure 5.1a-1. 

 

Forest carbon pools 

Various pools of carbon in forests comprise the total forest carbon pool (Table 5.1a-3). On average, more than 

half (53%) of Australia’s forest carbon is below-ground, in roots and organic matter in soils. Above-ground carbon 

is dominated by carbon in the living biomass in trees and other organic material, and in deadwood and litter. 

The ratios between these pools vary with forest age and disturbance history. For example, the transition in 

Tasmania from mixed eucalypt forest to rainforest in the absence of fire is associated with a loss of carbon from 

the site as smaller rainforest trees replace larger eucalypts (Moroni et al. 2017). The loss occurs only in above-

ground biomass, as there is no concurrent change in below-ground biomass (McIntosh et al. 2020). 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/sites/default/files/documents/Indicator_5_1a_Data_tables_2024.xlsx
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Table 5.1a-3: Carbon pools in Australian forests 

 
Carbon stock (Mt C) 

Proportion of total 
forest carbon 

Carbon pool 
2000- 
2001 

2005- 
2006 

2010- 
2011 

2015- 
2016 

2020- 
2021 

2021 

Living biomass 6,633 6,567 6,571 6,616 6,626 34% 

Deadwood 1,732 1,713 1,706 1,710 1,679 8.6% 

Litter 855 837 842 825 810 4.2% 

Above-ground total 9,220 9,118 9,119 9,151 9,115 47% 

Living biomass 3,176 3,165 3,125 3,118 3,134 16% 

Soil 7,070 7,047 7,055 7,139 7,169 37% 

Below-ground total 10,246 10,212 10,180 10,257 10,303 53% 

Total forest 19,465 19,330 19,299 19,408 19,417 100% 

Mt C, million tonnes of carbon. 
Source: Australian Government Department of Climate Change, Energy, the Environment and Water (2023a). 
Click here for a Microsoft Excel workbook of the data for Table 5.1a-3. 

 

Forest sector sequestration and emissions 

Australia’s emissions of greenhouse gases resulting from human activities are reported by the Australian 

Government Department of Climate Change, Energy, the Environment and Water (DCCEEW) through the National 

Inventory Report series. Emissions are reported by industry sector, using the common unit of ‘carbon dioxide 

equivalent’, abbreviated as CO2-e. Reporting for the Land use, land use change and forestry (LULUCF) sector 

covers greenhouse gas emissions and sequestration associated with management practices that affect carbon 

stores in vegetation and soils. 

Emissions from the LULUCF sector have been decreasing since 2006-07, and since 2015-16 the sector has been a 

net sink absorbing more carbon dioxide than is emitted (Figure 5.1a-2). This trend has been driven by various 

changes across the LULUCF reporting components including: 

• a decline in emissions from land clearing of forests for agriculture (reported on Figure 5.1a-2 under 

‘Forest conversions’) 

• a decline in emissions from harvesting of native forests, and increased sequestration by forests regrowing 

after harvest (reported under ‘Forest remaining Forest & Harvested Wood Products) 

• increased sequestration through forest regrowth on previously cleared land (reported under ‘Land 

converted to Forest Land’) 

• ongoing sequestration in harvested wood products (reported under ‘Forest remaining Forest & Harvested 

Wood Products’). 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/sites/default/files/documents/Indicator_5_1a_Data_tables_2024.xlsx
https://www.dcceew.gov.au/climate-change/publications/national-inventory-reports
https://www.dcceew.gov.au/climate-change/publications/national-inventory-reports
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Figure 5.1a-2: Net CO2-e emissions from the Land Use, Land Use Change and Forestry sector 

 
Mt CO2-e, million tonnes of carbon dioxide equivalent; LULUCF, Land use, land use change and forestry. 
The six sub-categories comprise the annual land transitions within the LULUCF section. Forest conversions is the sum of forest converted to 
other land types (mostly grassland). 
Carbon stock loss and subsequent recovery from non-anthropogenic (natural) disturbances are modelled to average out over time. This 
allows reporting to focus on emissions from human activity. Therefore, significant greenhouse gas emitting disturbance events such as the 
2019-20 ‘Black Summer’ bushfires of eastern Australia are not observable on this chart.  
Source: Replotted from data underpinning Figure 6.1.3, National Inventory Report 2021 (DCCEEW 2023a). 
Click here for a Microsoft Excel workbook of the data for Figure 5.1a-2. 

 

The ‘Forest remaining Forest’ and ‘Harvested Wood Products’ components together sequestered a total of 43.8 

million tonnes carbon dioxide-equivalent (Mt CO2-e) in 2020-21 (Figure 5.1a-2) (DCCEEW 2023a).  

Harvested native forests are reported as part of the ‘Forest remaining Forest’ component. Summing emissions 

from native forest harvesting events and sequestration in regrowing forest, harvested native forests provided a 

net sink of 35.7 Mt CO2-e. For comparison, this figure is equivalent to 8% of Australia’s total greenhouse gas 

emissions that year. The rate of sequestration by forest regrowing after previous harvesting will reduce over time 

as existing regrowth forests mature (as a forest matures growth slows and therefore less carbon is sequestered), 

and as fewer regrowth forests are created by harvesting. 

The net sink in ‘Harvested Wood Products’  in 2021 was 4.9 Mt CO2-e (DCCEEW 2023a).  

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/sites/default/files/documents/Indicator_5_1a_Data_tables_2024.xlsx
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The remaining 3.2 Mt CO2-e of removals from ‘Forest remaining Forest’ comprise the net sink resulting from 

emissions and removals from plantations, consumed fuelwood, bushfires and prescribed fires (DCCEEW 2023a).  

Carbon emissions are also associated with combustion of woody biomass (including fuelwood from native forests) 

for human use. In 2021-22, wood and wood waste containing 2.1 Mt C was combusted, with a gross calorific value 

of 86.6 petajoules (PJ) of energy. Wood and wood waste was consumed both in the residential sector (1.2 Mt C) 

and the manufacturing sector (0.6 Mt C) (DCCEEW 2023b) (see also Indicator 6.1d). However, the use of a 

renewable fuel such as wood instead of a fossil fuel will lead to lower net emissions per unit of energy when the 

carbon sequestered by regrowth of the forest that produced the wood is also considered. 

Forest harvesting events are associated with net emissions at the harvest site, however, as the forest regrows 

carbon is sequestered back on the site and carbon is also stored in wood products harvested from the site. 

Modelling undertaken by New South Wales Department of Primary Industries, Forest & Wood Products Australia, 

and others in various forest regions in eastern Australia, have shown little difference in net carbon sequestered 

over a 100-year period between forest managed for wood production and forest managed solely for conservation 

(FWPA 2023), although modelling outcomes depend on the selected scope (system boundaries) as well as choice 

of variables and accounting frameworks (Ximenes 2021). Modification of forest management practices or harvest 

rotations, increased use of forest residues, use of wood as a substitute for fossil fuels and for greenhouse gas-

intensive materials such as steel and concrete, and reforestation of cleared land all have the potential for further 

reduction of emissions and increased sequestration as part of the contribution of Australia’s forests and of forest 

industries to the global carbon cycle (Ximenes 2021, Allen 2022, Davis 2023). 

 

Case study 5.1a-1: Carbon dynamics in New South Wales forests 

Research to quantify the carbon balance of New South Wales forests has found forest carbon stocks generally 

declined from the mid-1990s. The research undertaken by FLINTpro, CSIRO and New South Wales Department of 

Primary Industries aimed to simulate the contribution of New South Wales forests to regional and global carbon 

cycles and identify opportunities to enhance carbon storage in NSW forests.  

Forest carbon stock in New South Wales generally declined from 1990 through to the mid-2000s, after which 

stocks increased through to 2019, prior to the bushfires of the summer of 2019-20 (Figure 5.1a-3). Between 1990 

and 2021, New South Wales forests lost an estimated 165 million tonnes of carbon, with most of this loss due to 

the 2019-20 bushfires. 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-6/indicator-6.1d
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Figure 5.1a-3: New South Wales forest carbon stock 1990-2021 

 
Carbon stocks are reported on an annual basis. For example, the change in carbon stocks associated with the 2019-20 bushfires are 

reported against 2020. 

Carbon stocks include aboveground biomass, belowground biomass, dead organic matter and harvested wood products in use. 

Source: Roberts et al (2023). 

 

The magnitude of the disturbance caused by the 2019-20 bushfires is highlighted in Figure 5.1a-4, as are the slight 

increase in stocks in 2021 due to post-fire regrowth. The total carbon stock of forests in New South Wales at the 

end of the assessment period (2021) was calculated to be 2.1 billion tonnes of carbon, which is 165 million tonnes 

of carbon less than the calculated balance in 1990 at the start of the assessment period. 

Both gains and losses in forest carbon stock occurred on all tenures from 1990 to 2021, including significant loss 

events, particularly due to fire. Consistent annual losses of forest carbon stock occurred on privately managed 

land up to 2009 that did not occur on the public land tenures. Changes in native vegetation management 

regulations on private land reduced the area of native forest cleared and led to reduced losses and small net gains 

in private forest carbon stocks in subsequent years, excluding the fire related net losses in 2020 (Figure 5.1-5). 

The privately managed land referred to includes small areas of forest on other tenures (e.g. other Crown land, 

Indigenous Protected Areas). 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
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Figure 5.1a-4: Net gain and loss in New South Wales forest carbon stock 1990-2021 

 
Carbon stocks are reported on an annual basis. For example, the change in carbon stocks associated with the 2019-20 bushfires are 

reported against 2020. 

Carbon stocks include aboveground biomass, belowground biomass, dead organic matter and harvested wood products in use. 

Source: Roberts et al (2023). 

 

 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
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Figure 5.1a-5: Net gain and loss on private land in native forest carbon stock, New South Wales 1990-2021 

 
Carbon stocks are reported on an annual basis. For example, the change in carbon stocks associated with the 2019-20 bushfires are 

reported against 2020. 

Carbon stocks include aboveground biomass, belowground biomass, dead organic matter and harvested wood products in use. 

Source: Roberts et al (2023). 

 

Drivers of carbon stock changes in New South Wales forests  

Carbon stock within New South Wales forests is subject to change due to both natural disturbances (fire, drought, 

natural regeneration) and anthropogenic activities (land clearing, reforestation, prescribed fire, and timber 

harvesting in public native forests and commercial plantations).  

The most significant impacts on New South Wales forest carbon stocks during the assessment period were from 

large bushfire events, particularly in 2020 but also in 2003 and 2002 (Figure 5.1a-6). During the assessment 

period, fires also accounted for 69% of carbon released to the atmosphere from live biomass and dead organic 

matter.  

Clearing of forest on private land for agriculture was the next largest factor driving change in carbon stocks, 

particularly between 1990 and 2007 when fluxes from live biomass to dead organic matter ranged from 5.75 

million tonnes of carbon to a high of over 33 million tonnes of carbon. Trends in the annual change in carbon 

stocks due to forest clearing on private land decreased after 2009 following changes in native vegetation 

management regulations for private land. Forest clearing here is the removal of tree cover to a level below the 

forest threshold (20% canopy cover). A ‘clearing’ event is defined as a forest cover loss detected in the remote 

sensing product that was not associated with timber harvesting activities or fire. This includes natural (e.g. 

drought) and human induced changes, as well as any remote sensing omission and commission errors. 

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
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Compared with fire and forest clearing on private land, movements of carbon associated with timber harvesting 

are relatively low (Figure 5.1a-6). Timber harvesting moves carbon from the ‘live biomass’ pool to the ‘harvested 

wood products in use’ pool and to the ‘dead organic matter’ pool. From here, carbon is slowly released to the 

atmosphere through decomposition as wood products come to the end of their usable life. At the same time, 

harvested forests regrow, sequestering carbon and contributing to net primary productivity. 

Figure 5.1a-6: Total carbon fluxes in New South Wales forests by event type from 1990-2021 

 
Carbon flux is the movement of carbon from one carbon pool to another. This does not represent emissions to the atmosphere. 

Source: Roberts et al (2023). 

 

Further information  

This research was undertaken by FLINTpro, CSIRO and the NSW Department of Primary Industries, as part of the 

New South Wales Forest Monitoring and Improvement Program. 

Reports detailing the full findings of the carbon balance assessments, as well as further information about the 

data sources and methodologies used, can be found on the New South Wales Natural Resources Commission 

website. 

 

  

https://www.agriculture.gov.au/abares/forestsaustralia/sofr/criterion-1/indicator-5.1a
https://www.nrc.nsw.gov.au/fmip/carbon-cc1
https://www.nrc.nsw.gov.au/fmip/carbon-cc1
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Data sources 

Data for Figure 5.1a-2 are sourced from Figure 6.1.3 in National Inventory Report 2021 (DCCEEW 2023a). 

Data for ‘Forest remaining Forest’ and ‘Harvested Wood Products’ were extracted from the following tables in the 

National Inventory Report, Volumes 1 and 2 DCCEEW (2023a). 

• Harvested native forest—Table 6.4.1 Emissions and removals from forest land remaining forest land, 

kt CO2 -e 

• Harvested wood products—Table 6.10.1 Net emissions from harvested wood products, kt CO2 -e 

Carbon emissions associated with combustion of woody biomass are drawn from Table R of the Australian Energy 

Update 2023 (DCCEEW 2023b). 

Case study 5.1a-1 is sourced from Carbon Balance of NSW Forests – Update Report (Roberts et al 2023). 
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More information 

Learn more about Criterion 1 of Australia's State of the Forest Report. 

Web agriculture.gov.au/abares/forestsaustralia/sofr/  

Download a Microsoft Excel workbook of the data presented in Indicator 5.1a.  

Email Info.ABARES@aff.gov.au 
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