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Abstract

To effectively implement the Paris Agreement, capacity in carbon accounting must be strengthened in the developing
world, and partnerships with local academic institutions can do the accounting for governments and fill the capacity
gap. This paper highlights the Brazilian case, focusing on ways in which climate change science information and
transparency are being incorporated in national C accounting initiatives, particularly the national inventory of
greenhouse gas (GHG) emissions and removals. We report how the third inventory for the sector of land use, land-use
change and forestry (LULUCF) was implemented to address scientific challenges involved in the monitoring of carbon
stocks and land-use changes of diverse and complex biomes while addressing international and national policy
demands (report and decision support) and transparency to various stakeholders. GHG emissions and removals
associated with 2002-2010 carbon changes in aboveground, belowground biomass, necromass and soil carbon by
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elr commitments to GHG
reductions. The national inventory system includes all institutional, legal, and procedural arrangements made by a
Party for estimating anthropogenic GHG emissions by sources and removals by sinks not controlled by the Montreal
Protocol, and for reporting and archiving inventory information (IPCC 2003, 2006). The guidelines request that
national systems be designed and operated to ensure the transparency, consistency, comparability, completeness, and
accuracy of inventories.

Inventory preparation remains a challenging task for many countries, and a range of countries lack sufficient
resources for inventory improvement, particularly those with extensive areas and complex dynamics of land use
changes. Brazil is a non-Annex I country committed to the development, periodic updating, and dissemination of
national inventories of anthropogenic emissions. Initially funds came mainly from the Global Environment Fund
(GEF), but a grant from the main Brazilian funding agency (CNP(q) represented an important contribution for the last
national inventory (released in 2014). The CNPq grant allowed the involvement of scientific groups and young fellows
who received training on the central issues of C accounting. Over the last decade, the Brazilian National Inventory
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The map of the Project of Conservation and Sustainable Use of the Biodiversity (PROBIO 2002) of the Ministry of
Environment was also used (scale, 1:250 000). Its converted areas were recategorized based on the previous IBGE
vegetation map (IBGE 2004) and visual interpretation of 1994 TM/Landsat-5 images. Plant physiognomies were
grouped into forest or grassland according to the IPCC (2006) (table 1).

Table 1. Land use and land cover categories and subcategories.

Land cover (IPCC)Land use (acronym)

Forest Unmanaged forest (FNM)
Managed forest2 (FM)
Secondary forest (Fsec)
Forest with selective logging® (CS)
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Figure 1. Maps of total biomass C stocks (above-, belowground and necromass) in the Brazilian
biomes, taking into account the distribution of the IBGE previous vegetation map. Original data

extracted from MCTI (2015).
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Mn and Ms), Pioneer formation (Pa, Pf and Pm), Refuge (Rl, Rm and Rs), Savanna (Sa, Sd, Sg and
Sp) and Steppe Savanna (Ta, Td, Tg and Tp). Name descriptions of each plant physiognomies are
shown in the supplementary material.
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Figure 4. Plant physiognomies* from the IBGE previous vegetation map and RadamBrasil

inventory plots across the Amazon biome (IBGE 2004).*Plant physiognomies correspond to:
Humid Forests (Aa, Ab and As), Deciduous Seasonal Forests (Cb and Cs), Dense Humid Forests
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The Atlantic Forest biome (1 110 182 km?) is a mosaic of dense, open, deciduous and semi-deciduous seasonal forests.
Most of the aboveground biomass was estimated according to plant physiognomy based on published local studies
(e.g. Alves et al 2010, Britez et al 2006). The other C pools (belowground biomass, litter, and dead wood) were

estimated based on local values in the Atlantic Forest (e.g. Amaro et al 2013, Vieira et al 2011) or IPCC default ratios
(IPCC 2003, 2006).

The Pampa biome (176 496 km?) is located in southern Brazil and is bordered by Argentina and Uruguay. Temperate
fields predominate in this biome, but there are forest and shrub formations in the mountains and plains. Local studies
were given priority (e.g. Fidelis et al 2006), but in the absence of such studies, values from other biomes were used,
preferably from the Atlantic Forest, which is adjacent to the Pampa.

The Pantanal biome is the smallest biome (150 355 kmz) and is a vegetation mosaic composed of forest, savannabh,
grassland, and seasonally flooded wetlands. These formations are also bordered by the Chaco to the south, the
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The activity maps also provided estimates of land use changes for the whole territory, because not all Brazilian
biomes are monitored as frequently as the Amazon (INPE 2017). In the last two decades, the Brazilian government
has made efforts to reduce deforestation in the Amazon, which historically has had considerable conservation-
oriented research and policy interventions (Nepstad et al 2014). As a result, the Amazon experienced a significant

drop in deforestation rates, from 27 700 km?/year~! in 2004 to 8000 km?/year~! in 2016 (a reduction of 71%). The
Action Plan for the Prevention and Control of Deforestation in the Legal Amazon (PPCDAm), launched in March 2004,
was a landmark that led to this reduction (INPE 2017). Other actions such as the Action Plan for the Prevention and
Control of Deforestation and Burning in Cerrado (PPCerrado) and the Action Plan of Prevention and Control of
Deforestation in Caatinga (PPCaatinga) were also proposed to reduce deforestation in these biomes. However, no
significant results were achieved in terms of deforestation (legal or illegal). Desertification is a serious problem in the
Caatinga, which has already lost more than 45% of its vegetation cover, making it highly vulnerable to climate change
(Albuquerque et al 2012). Similarly, the Cerrado has lost 40%-55% of its original vegetation cover, with agricultural
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To increase public awareness of Brazil's contribution to emissions and mitigation actions, the structure and
methodology of the national inventory were also made available and mirrored in a system managed by
nongovernmental and civil society organizations (System for Estimate Greenhouse Gas Emissions; http://seeg.eco.br).
Wide dissemination of the national inventory system, including land use maps and databases on biomass and
emission factors, can help address misconceptions about accounting issues reported in the scientific literature (e.g.
Richards et al 2017 and associated replies Rajao et al 2017 and Bustamante et al 2017).
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