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Interannual variability of atmospheric Nitrous Oxide (N20 )

R.P.KANE

Instituto Nacional de Pesquisas Espaciais - INPE

Calm Postal S l S, 1220 1·970 - Siio Jose dos Campos, SP, Brazil

(Received 27 October 1998. Modified 17 Augus1 1999)

'IR - 1977 " 1991 <tl 3l'Ifi) 11; <fRr-l~~ (N20) 11; m<l -on " lfI') lJ11 12

'ltr-li <); f.ffiR 'l1ui\ "161~ 11'! .~ .11'l .'1.(~~ 3!Jll"I ~"~"Ol) <tl~ (llf<I<r<I 4

'lA . <ft1 'ltr-li <); _M, "",'j Jl (~ ~ W'l "161 lIf<m<l >IT'I m 11; for<1~ TflTI ~ I ~~ "

If'iI1I; '1m! (~) (2.04-2.38) Jl ~-~~ <tl~ <I>IT <I'J'l1T 4 .0 If'iI1I; JIt-~
>$A <tl~ mro "ffi",oftu ~.<ll .ail . (~-~~ <I>IT 1l'l.il .ail . (JIt-~~)

"161 qm 'iffil t I -.} 2.31 .-.I <tl 3l'Ifi) <);~ " >1<l mil ~ I fllR.! -.} lIftcl\ 'lWfll~~ <ffi

UI14"'<"lIU <:Til 3i<R (il-tl) <); t:ffiIq; 50 ~<tClq l""'''' <tl f.'I"I 3!~ ahlTa 'lll'l 2.58 If'iI 11; JIt
~~ " >1<l 'It1 mil ~ I

AUSTRAcr. The 1 2~monthJy running means of NP measured at seven locations during 1971-91 wereused for
obtaining the yearly percen tage gro wth rate series (4 values pa year, centered 3 mOIUM apart), which were subjected (0

MESA (Maximum Entropy Spectral Analysis). The spectra revealed significant QDD and QTO (Quasi-biennial and
Quasi-triennial osci llations) withQDOperiods in therange (2.04-2.38) years and QTO periods near4.0 years. These do
nOl resemble the QDD of 2.58 years of the SO hra low latitude zooal wind butdo resembletheQDOof 2.31 yean and
the 4 .1 year periods of the Socrbern oscillation phenomenon. represented by Tahiti minus Darwin sea level atmospheric
pressure difference (r· lJ).

Key ....ords - Quasi-biennial oscillation (Q80 ). EI Nino and Southern Oscillatioo (ENSO).
Atmospheric Nitrous Oxide.

I. Introdu ction

Measurements of atmospheric trace elements are
being carried out by the Climate Monitoring and
Diagnostics Laboratory (CMDL) of National Oceanic and
Atmospheric Administration (NOAA), Air Resources
Laboratory. Boulder, Colorado. USA as also by other
groups under the Atmospheric Lifetime Experiment
(ALE) programme followed by the Global Atmospheric
Gases Experiment (GAGE) programme. Using the CMDL
data, Kane (1994) showed that most of the trace elements
had an interannual variabilit y involving QBO and/or QTO
(Quasi-biennial and Quasi-triennial oscillations ). For
Nitrous oxide (N,O ). Montzka et al . ( 1992) reported a
growth rate of - 0.6 ppblyr during 1977·85. which
increased 10 - 1.1 ppblyr during 1988-9 I. Since 199 I. the
growth rate of N,O seems to have decreased to - 0.5
ppblyr and the annual values seem to have leveled off in
1993 (Thompson et 01.. 1994). Using 10 years of ALE-
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GAGE N,O data ( 1978-88). Prinn et 01. (1990) estimated
trends in the northern and southern hemispheres. They
concluded that the major trends and the latitudinal
distributions were consistent with the hypothesis that
stratospheric photo dissociation is the major atmospheric
sink for N,O; but the N,O increases were not caused
solely by increases in anthropogenic N,O emissions (fossil
fuel combustion etc.) but were probably due 10 a
combination of growing tropical source (land disturbance)
and a growing northern mid-latitude source (fertilizer use
and fossil fuel combustion). They also conducted a
multiple regression analysis which included cycle (annual,
quasi-biennial ) terms and concluded that a statistically
significant QBO was evident at Barbados and Tasmania
but otherwise, both annual and quasi-biennial oscillations
were weak or insignificant at all sites. These were
statistical, average results for an assumed period of 2.25
years (27 months) for the QBO. Recently , Montzka et 01.
(1992) and Prinn et 01. ( 1994) have published N,O data. In
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