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Quasi -biennial and quasi-triennial oscillations in atmospheric methane
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AHSTRAcr. The grc .... th rates of atmospheric methane measured at several Iocauous distributed over the globe
during 1983-92 were subjected to spectral analysis . Significant Quasi-biennia! (2-3 years) and Quas i-triennial (3-4 years)
oscillations werenoticed at severallocations but nor simultaneously at all locations. The periodicities .....cre bunched at
2.10-2.44.3.1 -3.5 and 3.9--t.8 yearsand. in somecases. matched with the 2.54 year periodicity of 50 bl'a equatorial zonal
windand/or - 2.30 year and- -t.5 year periodicities of ENSO. .
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I. Introduct ion

The Climate Mon itor ing and Diagnostics Laboratory
(CMDL) of the National Oceanic and Atmospheric
Admi nistration (NOAA). Ai r Resources Laboratory,
Boulder. Colorado, USA. has bee n making met icu lous
measurements of several trace clements such as carbon
dioxide. carbon monoxide. methane. ozone, surface
aerosols, water vapour. nitrous oxide and halocarbons•.
Monthly means and results and ana lys is arc reported in
their summary reports and in several publications. In a
recent publication (Kane, 1994 ), it was shown that the 12
month funning means of most of these clem ents showed
co nspicuous fluctuations of a Quasi-bienn ial and Quasi
triennial nature. However. the peaks were not alwayswell
defined and the spacing varied in 0 very large ran ge (20
50 months). probably because o f co mp licating factors for
indi vidual locations, In so me cases, the data len gth was
very short. For example, for methane (CH, ) measured by
the Carbon Cycle Division (led by P.P.Ton s). we could
usc data on ly for 1984-90. for five loc at ions RRW. MLO ,

cycle and. when these arc eliminated, the residuals
are digitally filtered to determine inter-annual variability
(Stee le ' I 0/ .. 1992 ). An osci llato ry structure is often
see n. There was a large fluctuation in the growth rate in
1988-89. opposi te in sign for the nort hern and southern
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SMO , CG and SPO. Recently , Dlugokencky ' I al.
( 19940,b; henceforth referred to as DI, D2) present ed
results of methane measurements at 36 fixed sites and
fro m regular shipboard sa mplings ce ntered o n 5° latitude
intervals between 45°N and 35°S in the Pacific Ocean
between North America and Ne w Zealand (see details in
Steele ct nl .• 1987, and also gave global and hemispherical
averages for 1983-92. Bakwin ' I 0/. ( 1994) updated the
analysis upto 1993. Also, Dlugokenc ky eI 01. ( 1995;
henceforth re ferred to as D3) presented 0 detailed. upda ted
(upto 1993) anal ysis spec ifical ly for atmosph eric meth ane
at Mauna Loa and Barrow. Another group at the Oregon
Graduate Institut e of Sc ience and Technology, Portland,
Oregon USA present ed resul ts for metha ne measured at
six globally distributed locations and discussed thei r
environmental implications (Khalil and Rasmussen, 1990,
199 3; Khalil et al .. 1993).

Most of these studies fit the data with a quadratic
polynomial which represent s long-term trend and a series
of four harmonics which represents the average seasonal
hemisphere. indicating a - lOtH, increase in
interhemispheric transport. 11 was attributed to the La Nina
event. However, a similar fluctuation occurred two years
later ( 199 1-92) . dur ing on EI Nino. Thus, these
fluctuations may hove so me other orig in bes ides ENSO.
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