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Introduction

The Brazilian state of Pará features a large bovine herd, which amoun-

ted to around 20 million heads in 2014, the fifth largest producer in 

the country (IBGE, 2015). In quantitative terms, this herd’s greenhou-

se gases (GHG) emissions classify it among the five largest enteric 

methane (CH4) emitters in Brazil. The countrywide assessments and 

scenarios forecast by Barioni et al. (2007) indicated that the values 

obtained in 2007 might decrease by 2025 due to better efficiency in 

beef cattle farming Brazil. Those authors forecast increases by 7.4% 

in the country’s herd and by 25.4% in meat production in face of 

enhanced productivity indicators. Meanwhile, methane emissions were 

estimated to increase by 2.9%, meaning a decrease by 18% per meat 

unit produced compared to 2007.

According to Berndt (2012), there are different strategies to decrease 

GHG emissions by livestock farming, particularly concerning the activi-

ty, nutritional, and reproductive managements, besides the adoption 

of integrated production systems. Techniques such as crop-livesto-

ck-forest (CLF) integration may be adopted so that Pará meets those 



159
IPCC TIER 2 Approach to Estimate Enteric Methane (CH4) 

Emissions in the Livestock Sector of the Amazon Biome

nationwide GHG reduction forecasts. Among the cities in the state, 

Paragominas stands out for its effort in employing production systems 

that result in lower GHG emission indicators, supported by the obten-

tion of the “Green City” seal in the Amazon. This study aimed to 

estimate enteric methane emissions by the beef cattle herd in the state 

of Pará based on TIER 2 of the Intergovernmental Panel on Climate 

Change (IPCC).

Material and Methods

The data used in the study on the number of cattle heads in the state 

of Pará refer to the period between 2006 and 2015, obtained from 

the Agriculture and Livestock Defense Agency of Pará (ADEPARA). 

The information on the bromatology of the main forage grasses grown 

in the state, as well as data regarding supplementation, were taken 

from the technical- scientific literature. In order to calculate emissions, 

the methodology developed by the IPCC (IPCC, 2006) was employed 

using the methodological assumptions of TIER 2 (Table 1). This metho-

dology allows estimating emissions for each animal category and is ba-

sed on the estimated gross energy and digestible energy intakes while 

taking into account the energy requirements for maintenance, growth, 

and activity. The weight of each animal category, mean daily weight 

gain, diet quality, and production system were analyzed.
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Results and Conclusions

It was observed that the total enteric methane emissions differed among 

 the mesoregions of Pará. Only the mesoregion comprising the South and 

Southeast of the state showed an increase in enteric methane emis-

sions between 2006 and 2015 since the state’s cattle herd is con-

centrated in this region. On the other hand, the lowest enteric methane 

emission values were found in the mesoregion of the Low Amazon and 

Marajó, where the state’s most expressive buffalo herd is found. In 

2006, this value was 0.3 times lower than that obtained in the Belém 

Metropolitan Area and Pará Northeast mesoregion and 0.075 lower 

than that obtained in the same year for the Southwest and Southeast 

mesoregion of the state. 2014 and 2015 had the lowest emissions 

among the nine years analyzed, except in the South and Southeast 

mesoregion of the state, which had opposite values. Therefore, 2014 

had emissions of 302.62 Gg.year-1 while the emissions in 2015 were of 

308.36 Gg.year-1(Figure 1). 

It is concluded that the highest estimated emissions are associated 

with the mesoregions featuring the largest bovine herd in Pará and 

that the highest emissions took place in 2015.

Table 1. TIER 2 approach
Metabolic functions and 

other estimates
Equations

Maintenance

Activity

Growth

Draft Power
Ratio of net 
energy available 
in diet for 
maintenance to 
digestible energy 
consumed (REM)
Ratio of net 
energy available 
for growth in diet 
to digestible 
energy consumed 
(REG)
Gross Energy

Emission Factors



161
IPCC TIER 2 Approach to Estimate Enteric Methane (CH4) 

Emissions in the Livestock Sector of the Amazon Biome

 

 

Figure 1. Enteric methane emission in the mesoregions of the state of Pará.
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