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The meeting noted that the aim of emission 
inventories is to provide a best estimate of the 
emissions and removals in a given year and thus do 
not try to remove or reduce the impact of inter-
annual variations on anthropogenic emissions (e.g. 
those caused by climate effects on forestry, 
agriculture or energy production). The meeting 
further noted that subsequent accounting (such as 
that of a future climate agreement) could agree to 
average out this variability in a transparent manner 
if desired. 

4. Assessment of the managed land 
proxy 

In São José dos Campos, meeting participants 
examined the use of the managed land proxy and 
its underlying assumptions.  

4.1. Assumption 1 – Direct Effects 
all direct human-induced effects on greenhouse 
gas emissions and removals occur on managed 
lands only. 7

2006 GL, Vol. 4 Ch. 1 Page 1.5, 

 

Implicitly, natural processes are assumed to 
contribute only a small proportion of the emissions 
and removals on managed land. However, some 
direct human-induced effects can spread into 
unmanaged lands and some natural effects occur 
within managed lands. The relative importance of 
these exceptions differs between countries and 
over time. For example prescribed fires may spread 
from managed lands onto unmanaged lands and 
natural wildfires occur within managed lands. 
Nutrients (e.g. fertiliser) and dissolved GHG (e.g. 
N2O, (Clough T.J. 2007)) may flow from managed 
lands to unmanaged lands which can affect growth 
and emissions and removals on those unmanaged 
lands or wetlands, lakes and rivers. While the 
magnitude of these effects is not clear and 
methodologies to quantify the effects of nutrient 
flows are not yet available, it is likely that the 
impacts of these factors are generally much smaller 
than the direct effect on managed land or the 
impacts of natural disturbances on managed land, 
and the consequence of fire on unmanaged land 

                                                             
7 Note that, according the the Guidelines, if there is a 
direct human induced activity in a land that previously 
was unmanaged, that land immediately becomes 
managed land. 

may be more related to fuel load than to the cause 
of ignition. 

4.2. Assumption 2 – Indirect Effects 
many indirect human influences on greenhouse 
gases (e.g., increased N deposition, accidental 
fire) will be manifested predominately on 
managed lands, where human activities are 
concentrated.. 

Ibid 

By virtue of their location managed lands are often 
more exposed to indirect effects such as pollutants 
and nutrient deposition. However other indirect and 
natural effects, such as CO2 fertilization, the 
influence of a changing climate, and disturbances of 
natural origin largely occur indifferently on managed 
and unmanaged lands. However, unmanaged lands 
are likely to respond more strongly to N deposition 
per unit N deposited than fertilized managed lands 
where nitrogen is the limiting factor for vegetation 
growth. Often emissions with a natural origin are 
largely determined by direct and indirect 
anthropogenic effects. For example, an ongoing 
insect outbreak in forests in western North America 
has a natural origin but the geographic extent is 
largely determined by warmer winters (an indirect 
effect of anthropogenic climate change) and the 
magnitude of the emissions is affected by past 
management (fire suppression and not harvesting 
pine forests) and current harvesting decisions 
(salvage logging of dead trees) (Kurz W. A. 2008a; 
Richards G. 2009) 

4.3. Assumption 3 - Variability 
while local and short-term variability in emissions 
and removals due to natural causes can be 
substantial … the natural ‘background’ of 
greenhouse gas emissions and removals by 
sinks tends to average out over time and space. 

Ibid 

Two presentations highlighted the importance of 
inter-annual variability generated by indirect and 
natural effects, such as climatic variations (Richards 
G. 2009), and large scale disturbances (Kurz W. A. 
2008b) and a further presentation demonstrated the 
inter-annual variability due to disturbances 
(mortality), age class distribution and site 
distribution, using a model that was designed to 
simulate carbon stock changes and fluxes 
(Somogyi Z. 2009). The effect of climate variability 
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further elaboration and assessment by the IPCC. 
While the development and use of these factors 
would greatly simplify the attribution of fluxes to the 
various factors, the approach will need careful 
validation and documentation to provide credible 
results. 

6.5. Activity based approach 

In this approach, as a first step, specific human 
activities and their impact on emissions and 
removals are identified and estimated. The 
approach then sums up the impacts of the 
individual activities, and accounts only for their 
contribution to emissions and removals but 
excludes indirect and natural effects that are 
currently included in the managed land proxy.  

Estimating the impact of specific human activities 
on emissions and removals requires assumptions 
about a "background" or "baseline" scenario without 

these activities. Currently there is no scientific 
consensus about how to construct such a scenario.  
Generic studies have developed a basis for 
developing the activity based approach (Böttcher H. 
2008) but decisions on what constitutes the 
“background” or “baseline” scenario and the 
"anthropogenic" contributions should result from a 
science-policy dialogue. 

In order for this approach to be effective it would be 
necessary to correctly identify all the human 
activities driving the greenhouse gas fluxes and to 
be able to accurately model each of the factors and 
how they interact. Currently this may be applicable 
in specific situations but there is insufficient 
scientific knowledge at present to apply this 
approach everywhere. Applying this approach at a 
national scale will need considerable data and 
information and probably will be difficult to apply 
transparently. 
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7. Conclusions  

1. Despite valid concerns, the managed land 
proxy remains a globally applicable, 
assessed and approved method for 
separating anthropogenic emissions and 
removals. 

The meeting noted that the managed land 
proxy is a first approach for distinguishing 
between anthropogenic and non-
anthropogenic emissions and removals, 
and is the current approach in the 2003 
Good Practice Guidance for Land Use, 
Land-use Change and Forestry and the 
2006 Guidelines for National Greenhouse 
Gas Inventories. Refinements are being 
developed that so far can only be 
implemented with higher tier methodologies  

2. The meeting recognised that the managed 
land proxy has several shortcomings and 
that for some national circumstances (for 
example Canada and Australia) natural 
disturbances can play a significant role in 
fluxes from managed land. The managed 
land proxy makes a number of 
assumptions, none of which is universally 
true: direct effects spill over onto 
unmanaged land; natural effects occur in 
managed lands; indirect effects may not 
occur mainly on managed land; and natural 
effects on managed land may not average 
out to zero over reasonable time scales. 
For some countries and circumstances, use 
of the managed land proxy may lead to 
emission and removal estimates dominated 
by natural effects occurring on managed 
land and this would need to be recognised 
where inventory estimates were used in 
estimates of anthropogenic or management 
effects. In addition, inter-annual variations 
in fluxes (driven by natural effects) may 
swamp the changes in fluxes due to 
mitigation efforts and there may be 
significant background uptakes. 

3. Tier 1 and Tier 2 approaches may not result 
in emission and removal estimates with 
significant inter-annual variability as input 
data may be averaged. However moving to 
Tier 3 can result in significant inter-annual 
variability where annual climatic effects and 
annual area disturbed are more correctly 
represented or measured. 

4. The meeting noted progress with the 
development of methods for separating 
anthropogenic from non-anthropogenic 
emissions and removals, and the possibility 
for comparison between these methods. 
The methods considered by the meeting 
were: 

• Maintenance of the managed land 
proxy 

• Component separation (quantify the 
influence of different drivers and then 
identify which drivers contribute to 
anthropogenic emissions) 

• Comparison of two time series (that 
represent two different levels of human 
activities, e.g. current management 
and no management, or improved 
management vs. business as usual 
management) 

• Default factors and optimal 
fingerprinting (without quantifying the 
relative contributions, apply a default 
factor which indicates the impact of the 
human activity) 

• Activity based approach (estimate 
emissions by different activities and 
sum up anthropogenic contributions)) 

The participants recognized that these 
methods, which largely involve Tier 3 
representation of ecosystem dynamics, 
could potentially refine the estimation of 
anthropogenic emissions and removals but 
considered that they needed further work; 
in particular: with regard to the science; 
methodological implications; data 
requirements, Tier 1 – 3 variations, and 
consistency with the general principles of 
inventory guidelines. The meeting hoped 
that further work by the scientific community 
will result in more mature approaches which 
can be assessed at a later date. 

5. The meeting noted that the aim of emission 
inventories is to provide a best, while 
pragmatic, estimate of the emissions and 
removals in a given year and thus do not try 
to remove or reduce the impact of inter-
annual variations (e.g. those caused by 
climate effects). The meeting further noted 
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that subsequent accounting can average 
out this variability in a transparent manner if 
so desired.  

While the meeting agreed that annual 
emission inventories should estimate the 
actual emissions in the inventory year, it 
was also noted that there is also a 
requirement to be able to identify the 
impact of mitigation and management 
efforts even where these are overwhelmed 
by the impacts of natural processes (e.g. 
natural disturbances) or where these are 
obscured by inter-annual variations in 
greenhouse gas fluxes. 

6. A clearer common understanding of 
anthropogenic is needed particularly in 
relation to the distinction between direct, 
indirect and natural effects, and how to 
classify effects that have a range of natural 
and direct influences, for example where 
there is a natural origin but the emission is 
mainly determined by direct anthropogenic 
factors or where there is an anthropogenic 
origin (e.g. fire ignition) but the magnitude 
of the emissions is affected by natural 
causes (e.g. extreme drought or high fuel 

loading due to tree mortality from pest 
outbreaks or windthrow). One issue that will 
need to be addressed is how to deal with 
areas with significant natural fluxes, so that 
emissions estimated using the current IPCC 
guidelines do not reflect the changes seen 
by the atmosphere. This situation occurs in 
other sectors but is particularly acute in the 
wetland sector. 

7. Guidance for wetlands will need 
development in the future. Currently, 
scientific understanding, and the ability to 
translate it into practical methods, is 
immature. With increasing impacts of 
climate change the relative contribution of 
natural and indirect human-induced fluxes 
to the total is expected to increase (thus 
making the managed land proxy 
increasingly inappropriate as a proxy of 
fluxes due to direct human activities). 
Therefore research needs to continue to 
quantify the contribution of indirect human 
and natural causes of emissions and 
removals to develop methods for factoring 
out direct human impacts from all others. 
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Annex 2.   Co-Chairs Summary 

 
Revisiting the Use of Managed Land as a Proxy for Estimating National Anthropogenic 

Emissions and Removals 

5 -7 May, INPE, São José dos Campos, Sao Paulo, BRAZIL 

Co-Chairs Summary 

• Anthropogenic emissions and removals affect the level of greenhouse gases in the 
atmosphere. The IPCC has grouped these emissions and removals under the 
headings: energy; industrial processes and product use; agriculture, forestry and other 
land use; and waste.  

• IPCC inventory methods for forestry and land use estimate greenhouse gas emissions 
and removals from the atmosphere.  

• IPCC’s advice in the 2006 Guidelines is that the anthropogenic component of 
emissions and removals from forestry and land use is the component which occurs on 
managed land. This is the managed land proxy. 

• The experts noted the managed land proxy is a first approach for distinguishing 
between anthropogenic and non-anthropogenic emissions and removals, and is the 
current approach in the 2003 Good Practice Guidance for Land Use, Land-use Change 
and Forestry and the 2006 Guidelines for National Greenhouse Gas Inventories. 

• The experts noted progress with the development of methods for separating 
anthropogenic from non-anthropogenic emissions and removals, and the possibility for 
comparison between these methods. 

• The experts noted that these methods include component separation, detailed 
modelling grounded in empirical observation, comparison of time series, and 
fingerprinting. They noted that some of these methods had been outlined in 
presentations made during plenary sessions of the meeting, and considered that these 
methods could be helpful in improving estimates. Some of these methods could be the 
basis for Tier 1 approaches.  

• The experts noted that where these methods are used to help estimate anthropogenic 
emissions and removals, it is important that the methods and estimates are fully 
described and transparently documented; are applied in accordance with time series 
consistency; and follow good practice. 

• The experts noted that the outcome of the meeting will be summarised in a report to 
the IPCC Plenary. 

 
TFI Co-Chairs, Saõ José dos Campos, 7th May 2009 
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