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Abstract The characteristics of high- (<20 pentads) and low-frequency (> 60 pentads) sea level pressure (SLP) anomalies and
their differences over the equatorial Pacific Ocean are investigated by using the European Center for Medium-Range Weather
Forecasts reanalysis data and the National Oceanic and Atmospheric Administration observational data from 1982 to 2017.
Specifically, the differences in zonal atmospheric circulation over the equatorial Pacific between high- and low-frequency are
emphasized, and possible reasons for their differences are discussed by diagnosing the timescale of the equatorial Pacific ocean-
atmosphere coupling. The results show that the Southern Oscillation only exists on the low-frequency timescale but is absent on the
high-frequency timescale. On the low-frequency timescale, it is mainly modulated by ENSO signals through strong ocean-atmosphere
interactions. In contrast, on the high-frequency timescale, there is no enough time for the ocean-atmosphere coupling.
Correspondingly, SLP and wind anomaly fields display a basin-consistent pattern in the whole equatorial Pacific. The high-frequency
zonal atmospheric feature is very similar to that of the Madden-Julian Oscillation (MJO), both having the eastward propagation speed
of about 5 m/s, and 34% of the variance of high-frequency zonal atmospheric circulation can be linearly explained by MJO. The
coherence spectrum analyses indicate that the ocean-atmosphere coupling is dependent on the timescale. The Southern Oscillation
usually exists when the timescale is larger than 20 pentads, similar to the timescale for the equatorial oceanic Kelvin waves to
traverse the equatorial Pacific.

Key words Equatorial Pacific, Zonal atmospheric circulation, Ocean-atmosphere coupling, Timescale
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Fig. 1

(a) Geographic locations of Indonesia (dashed box ), the equatorial eastern Pacific(dashed box), Darwin (black dot) and

Tahitii island (black dot); (b) Time evolutions of standardized monthly ESOI and Nino3.4 index from 1982 to 2017
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(Only the values exceeding the 99% confidence level are shown; Black dashed boxes denote the Indonesia and

the equatorial eastern Pacific, respectively)
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(Positive(negative) month means the indices lead (lag) SST and wind fields; Vectors (shadings) indicate correlation

coefficient between the indices and 10 m wind (SST); Only the values exceeding the 99% confidence level are shown)
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