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Fig.! The first mode of CEOF for LF-filtered SSTA and for Hsew in the Northern Hemisphere
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Fig.2 The occurrence number in different months for
maximum value of LF’'s first mode
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Fig.3 The first mode of CEOF for QB-filtered Hsy in the Northern Hemisphere
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Abstract The time series of Founer expansion and a weights filter are used in this paper to
separate two bands of low frequency. i.e. the quasi-biennial oscillaion (QB) and 3—7 years
lowfrequency (LF). It is shown that hoth LF and QB widely exist in the both fields of tropical sea
surface temperature anontahes (SS7.4) and atmosphere geopotential height at 500hPa level (H,,) in
the Northern Hemisphere. und that the [taction of total varance for LF is generally larger than that
of the QB constituent.

The leading spatial structure and the phase relation as concisely described by a set of complex
empirical orthogonal functions (CEOF), revealed that the SST anomalies in the tropical West Pacific
varies out of phase, leading by 1 to 3 months those in the tropical Central and East Pacific and
Indian Oceans. The subtropical West Pacific /[ signals lag 1—2 months those of SST" anomalies in

o
the Central Pacific. The variation of M 's LF component in the subtropical West and Central
Pacific become opposile in phase with the counterpart over the Northwest Pacific, but the H,'s QB
signals in this region have a slight tendency to propagate northward.

The varation in phase of the low frequency oscillations, LF and QB, of SSTA in tropics and
H,, in the Northern Hemisphere are closely related to annual cycles. As to the LF constituent, for
example, most positive / negative extremes of SSTA in the tropical West Pacific are locked in from
July to August and from November to December. while the nagative /positive extriemes of SSTA in
the tropical Central and Fast Pacific and Indian Oceans are respectively locked in the time lagging
behind from one to two months and two lo three months to the appearance of extremes of SSTA in

the tropical West Pacific. us well as the associated negative / positive extremes of H,, over the
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subtropical Central and West Pacific appear in the time lagging behind from one to two months to
the appearance of extremes of SSTA in the tropical Central and East Pacific. However, the extremes

of the QB constituent of the tropical SSTA and H,, are locked in relatively fixed months, for

examples, most positive/ negative extremes of SS7TA in the tropical West Pacific are locked in from
July to Augusi, while those in the tropical Central and East Pacific and Indian Oceans are locked in
from September to October and from October to November, as well as most negative / positive
extremes of H_ ~are locked in from November to December.

Since both LF und QB constituents possess seasonal phase locking, a certain relationship has
been found between these two kinds of low frequency oscillations which plays an important role in
the happenings of El Nifio, La Nifia and anomalous atmospheric general circulation.
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