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Jo - Seo 2015
Estimation of methane emission factor for enteric fermentation of growing-finishing Hanwoo steers using the IPCC Tier 2 approach

Enteric methane (CH4) production by cattle is one of the major sources of greenhouse gas (GHG) emissions in the livestock sector. In order to develop a national GHG inventory and establish a mitigation strategy for GHG emissions from livestock
production, accurate estimation of enteric CH4 production by cattle is required. In this regard, the Tier 2 method in the Intergovernmental Panel on Climate Change (IPCC) guidelines is the most widely used. The objective of this study was to estimate
and evaluate the CH4 emission factor (MEF; kg CH4/head/year) for enteric fermentation using the IPCC Tier 2 method in Hanwoo steers, a dominant beef production species in Korea raised in a unique feeding system (e.9.. a duration of = 16 months in
a feedlot). Methane emission factor for enteric fermentation was estimated using the IPCC Tier 2 method (T2) on Koreaand Hanwoospecific data obtained from the literature. The MEF values were also estimated and compared using the IPCC Tier 1
(T1), the IPCC Tier 2 methodology with estimated gross energy GE intake based on actual dry matter intake (T2DMI), and the Japanese Tier 3 method (JT3). JT3 was chosen due to the similarity in the beef cattle production system between the two
countries. Estimated MEF using T2 were 43.4, 33.9, and 36.2 kg CH4/head/year for the growing, finishing, and overall period, respectively. The overall MEF estimated using T2 was 23% lower than the estimate by T1 (47.0 kg CH4/headfyear). There
were significant differences in the estimated MEF for enteric fermentation of Hanwoo steers among the T2, T2DMI, and JT3 methods. JT3 estimated the highest values in all periods possibly due fo overestimation of the conversion ratio of feed energy to
CH4. No significant difference was found in the overall MEF of Hanwoo steers between T2 and T2DMI. However, T2DMI estimated 8% higher and 14% lower MEF than T2 for the growing and finishing period, respectively, mainly because the IPCC Tier 2
model significantly overpredicts the GE intake of Hanwoo steers at the high level of intake. The IPCC Tier 2 methodology is preferred to IPCC Tier 1 in estimating the MEF for enteric fermentation of Hanwoo steers, and the DMI model for Japanese cattle
can be used to predict DMI of Hanwoo steers. In order o reduce the uncertainty of the estimates and search for a better mitigation strategy, however, development of a country-specific methodology and
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Given the projected growth of methane
emission by ruminants in developing
countries, there is a clear need for reliable
estimates of their contribution to greenhouse
gas emissions. Existing studies have rarely
considered sheep and goats. The objective
of this study was to predict enteric
fermentation methane emission factors
(EFs) for Djallonke sheep and West African
Dwarf goats, following the 2006 IPCC Tier 2
methodology. Estimated enteric methane
emission factors, expressed per head of
animal per year, were 2.3 kg CH4 and 2.0 kg
CH4 for sheep and goats species,
respectively. Compared with the generic Tier
1 emission factor of 5 kg CH4 head
proposed by the IPCC for small ruminants in
the sub-Saharan Africa region, our
suggested values are 56% and 60% lower
for sheep and goat, respectively. These lower
values took account of the particular flock
structure of both sheep and goats. These
estimates also accounted for differences in
live weight according to age and
corresponding estimated feed intake. This
work is a step forward in the revision of small
ruminant emission factors and can further
support assessment of mitigation strategies
in Senegalese livestock farming systems.
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S2 TL;DR: The IPCC default methods have limitations in their
use for a feeding systems in non-western countries, and thus
development of a country-specific methodology and
parameter estimates for enteric CH4 production is required
for Hanwoo and other cattle production systems.
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