HAVE METHANE LEVELS STABILISED?

SUMMARY

Continuous atmospheric measurements indicate that the atmospheric concentration of methane stabilised in
recent years, compared to a rise over the preceding years.

Methane is currently responsible for almost a fifth of the enhanced greenhouse effect, second in importance
only to carbon dioxide.

If a global stabilisation or decline in methane emissions continued, global atmospheric methane
concentrations would begin to fall. However, until it is known whether the recent stabilisation is a temporary
interruption to growth or a sustained change in the methane budget, it is not possible to predict future
concentrations with confidence. Furthermore, there is a possibility of abrupt releases of methane in the
future.

While methane concentrations have stabilised, carbon dioxide over the last two years has increased at near-
record levels.

Continuous atmospheric measurements by Australian researchers indicate that the atmospheric concentration
of the greenhouse gas, methane, stabilised in recent years.

From 1999 to 2003 there has been essentially no growth in the mean annual atmospheric methane
concentration, compared to a 15 per cent rise over the preceding 20 years. Records from selected baseline
measurement sites are shown in Figure 1. Overall, there has been a 150 per cent rise since pre-industrial
times, around 1750 (Etheridge et al., 1998; see Figure 2). This result is consistent with other global
measurements (Dlugokencky et al., 2003).

The results are from the CSIRO Atmospheric Research GASLAB monitoring network (Langenfelds et al.,
2002, Francey et al., 2003), including the Cape Grim Baseline Air Pollution Station in northwest Tasmania
(Krummel et al., 2004). The Cape Grim program, to monitor and study global atmospheric composition, is a
joint responsibility of the Bureau of Meteorology and CSIRO. Direct measurements of methane from air
samples collected at Cape Grim extend back to 1978. Prior to this date, measurements come from air
samples from Antarctic ice collected by the Glaciology Program of the Australian Antarctic Division and
measured at CSIRO.

Methane is currently responsible for almost a fifth of the enhanced greenhouse effect, second in importance
only to carbon dioxide. Methane has a warming potential more than 20 times greater than carbon dioxide on
a volume basis. It is released to the atmosphere from agriculture — rice, cattle and sheep — from landfills,
from biomass burning, from the mining and use of fossil fuels — coal, oil and gas — as well as from natural
wetlands. About 40 per cent of present emissions are natural (mostly wetlands). The average lifetime of
methane in the atmosphere before destruction by chemical processes is about 10 years.
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However, scientists are not certain why methane concentrations have levelled out. A possible cause is a
response to reduced emissions from the production and distribution of natural gas in the mid- to high-
latitudes of the northern hemisphere, as well as the increasing recovery of landfill methane. Natural
emissions can also vary. Changes in the methane lifetime would also affect its growth and, though unlikely,
cannot be ruled out.

If a global stabilisation or decline in methane emissions continued, global atmospheric methane
concentrations would begin to fall. However, until it is known whether the recent stabilisation is a temporary
interruption to growth or a sustained change in the methane budget, it is not possible to predict future
concentrations with confidence. Furthermore, methane may be released in the future as tundra thaws in the
northern hemisphere (Stokstad, 2004). There is also a possibility of abrupt releases of methane from gas
hydrates (Kvenvolden, 1988, Kennett et al., 2003) — ice-like deposits beneath the ocean floor that most
commonly contain methane — if intermediate depths in the world’s oceans warm, as predicted by climate
models.

The Intergovernmental Panel on Climate Change (IPCC) developed 40 anthropogenic (human-induced)
emission scenarios for carbon dioxide, methane, nitrous oxide and sulfur dioxide over the 21st century
(SRES, 2000). These scenarios are based on various assumptions about demographic change, economic
development and technological change, without explicit policies to reduce greenhouse gas emissions. From
these emission scenarios, future atmospheric concentrations are calculated using carbon cycle models.
Methane emissions are projected to grow over the next 20 years, then possibly increase or decrease (Figure
3).

While methane concentrations have stabilised, CSIRO measurements show that carbon dioxide over the last
two years has increased at near-record levels (CSIRO, 2004). Carbon dioxide dominates current and future
greenhouse gas forcing (that is, the extra heat absorbed in the atmosphere as a result of atmospheric
composition changes relative to pre-industrial times).
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Figure 1. Growth rate of methane at three southern hemisphere sites. CSIRO Atmospheric Research and Bureau
of Meteorology.
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Figure 2. Methane concentrations since pre-industrial time. From ice cores from Law Dome, Antarctica, and
flasks from Cape Grim (annual means). CSIRO Atmospheric Research, Australian Antarctic Division,
Bureau of Meteorology.
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Figure 3. Methane emissions (left) and atmospheric concentrations (right) for six of the 40 SRES scenarios
during 21st century. The IS92 a scenario has been superseded. Source: IPCC (2001).
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