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Within agriculture, 
livestock holds 5-42 Mt/yr abatement potential at avg cost ~$10-30/tCO2e-GWP100
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Figure 2.6 Estimated annual sectoral methane emissions by region and global sector totals, excluding Oceania, 2017, 
million tonnes

Source: Saunois et al. (2020).

2.1.3 ESTIMATING EMISSIONS USING TOP!
DOWN METHODS FROM OBSERVED 
METHANE AMOUNTS

To evaluate bottom-up inventories and obtain 
a good quantitative understanding of methane 
sources and sinks, it is critical to monitor and 
quantify historic and current methane amounts. 
This section gives a brief description of the 
different ways of measuring methane amounts 
and producing emissions estimates, and Table 
A4 in the Annex gives a summary of each 
measurement technique available as well as its 
advantages and disadvantages. Ground-based 
measurements, ice core data, observations 
from aircraft, forward and inverse modelling and 
satellite data are all discussed. Results from 
such top-down methods generally compare 
reasonably well with bottom-up estimates such 
as those shown in Table 2.1 (Jackson et al. 2020; 
Saunois et al. 2020).

5. www.esrl.noaa.gov/gmd/ccgg/trends_ch4/ (accessed 18 February 2021)
6. https://agage.mit.edu/ (accessed 18 February 2021)

Ground-based data is highly accurate and 
now fairly common. The first accurate in situ 
measurements of methane were made in 1978 
(Blake et al. 1982). In 1983, measurement 
stations from the National Oceanic and 
Atmospheric Administration (NOAA/ESRL)5 
and Advanced Global Atmospheric Gases 
Experiment (AGAGE) (Prinn et al., 2000)6 had 
global coverage. As shown in Figure 1.1a, these 
networks show the amount of methane and 
its change over time. The latter is proportional 
to the imbalance between emission sources 
and sinks. The globally averaged amount, for 
example, stabilized at approximately 1 770 parts 
per billion (ppb) around the year 2000, indicating 
that at that time sources and sinks were equal 
(Figure 1.1).

To extend the record of methane amounts back 
in time before ground-based measurements 
became available, several studies (Bock et 
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TARGETED MEASURES

FOSSIL FUEL 
SECTOR !OIL, 

GAS, AND COAL"

Upstream and downstream leak detection and repair

Recovery and utilization of vented gas: capture of associated gas from oil wells; 
blowdown capture; recovery and utilization of vented gas with vapor recovery units and 
well plungers; Installation of flares.

Improved control of unintended fugitive emissions from the production of oil 
and natural gas: regular inspections (and repair) of sites using instruments to detect 
leaks and emissions due to improper operations; replace pressurized gas pumps and 
controllers with electric or air systems; replace gas-powered pneumatic devices and 
gasoline or diesel engines with electric motors; early replacement of devices with 
lower-release versions; replace compressor seals or rods; cap unused wells.

Coal mine methane management: pre-mining degasification and recovery and 
oxidation of ventilation air methane; flooding abandoned coal mines.

WASTE 
SECTOR

Solid waste management: (residential) source separation with recycling/reuse; 
no landfill of organic waste; treatment with energy recovery or collection and flaring 
of landfill gas; (industrial) recycling or treatment with energy recovery; no landfill 
of organic waste.

Wastewater treatment: (residential) upgrade to secondary/tertiary anaerobic treatment 
with biogas recovery and utilization; wastewater treatment plants instead of latrines 
and disposal; (industrial) upgrade to two-stage treatment, i.e., anaerobic treatment with 
biogas recovery followed by aerobic treatment.

AGRICULTURAL 
SECTOR

Improve animal health and husbandry: reduce enteric fermentation in cattle, sheep 
and other ruminants through: feed changes and supplements; selective breeding 
to improve productivity and animal health/fertility

Livestock manure management: treatment in biogas digesters; decreased manure 
storage time; improve manure storage covering; improve housing systems and 
bedding; manure acidification.

Rice paddies: improved water management or alternate flooding/drainage 
wetland rice; direct wet seeding; phosphogypsum and sulphate addition to inhibit 
methanogenesis; composting rice straw; use of alternative hybrids species.

Agricultural crop residues: prevent burning of agricultural crop residues.

ADDITIONAL BENEFICIAL MEASURES

FOSSIL FUEL 
SECTOR !OIL, 

GAS, AND COAL"

Renewables for power generation: use incentives to foster expanded use of wind, 
solar, and hydro power for electricity generation.

Improved energy efficiency and energy demand management: (residential) use 
incentives to improve the energy efficiency of household appliances, buildings, lighting, 
heating and cooling, encourage rooftop solar installations; (industrial) introduce 
ambitious energy efficiency standards for industry; improve consumer awareness 
of cleaner energy options.

WASTE 
SECTOR

Reduced consumer waste and improved waste separation and recycling, improved 
sustainable consumption.

AGRICULTURAL 
SECTOR

Reduced food waste and loss: strengthen and expand food cold chains; consumer 
education campaigns; facilitate donation of unsold or excess food.

Adoption of healthier diets: decrease intake where consumption of ruminant products 
is above recommended guidelines.

Table SDM1 Measures To Reduce Methane By 45 Per Cent By 2030

Note: The classification of measures as ‘targeted’ or ‘additional’ broadly reflects whether the measure’s 
focus is on methane reductions or whether reductions occur largely as a co-benefit of measures with 
another primary purpose, but final categorization is governed by the underlying literature on mitigation.
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