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I) Overview

IV) The role of IP

• This paper highlights the SST interdecadal variability over the Eastern
North Pacific and its connection with East Asian winter monsoon (EAWM) on
decadal timescales. Aside from PDO pattern, the SST interdecadal variation
is the most significant over IP region, where there is the intense air-sea
interaction involved with EAWM, including both wind stress and latent heat
flux.
• A possible explanation for the phase change of PDO is related to the
localized atmospheric forcing and the “upstream” winter monsoon. SSTA
interdecadal variation over the IP regions is the ‘bridge’ linking the coupled
ocean-atmosphere interaction between midlatitude Pacific and the tropical
Pacific.

PDO is related to the localized
atmospheric forcing and the “upstream”
winter monsoon

The question here is how the EAWM links to the interdecadal variation of this IP regions?

coupled ocean-atmosphere interaction
between midlatitude Pacific and the
tropical Pacific

Interdecadal Pathway

II)Interdecadal Pathway (IP) index
Difference between the variance of 8-35yr
band filtered SST anomalies and that of 2-7
yr band filtered SST anomalies. Shaded
area indicates the positive values.

IP index: SST averaged over the regions
[(12N, 160E), (14N, 170E), (16N, 180),
(18N, 170W), (20N, 160W), (22N, 150W),
(24N, 140W), (30N, 130W)].
(a). Scale-averaged wavelet power
Of the monthly IP index over the 2-7yr
band (solid) and 8-35yr band (dashed).
(b).Global wavelet power spectrum (solid).

III)Interdecadal Variability of EAWM

(a) The second SVD mode of SLP (contour) and latent heat flux (shaded) during winter season. (b) MTM Spectrum of the
second SVD time coefficient of latent heat flux. The two smooth dashed curves indicate the 90% and 95% significant levels. (c)
The regression of SST (contour) and surface wind stresses (vector) against the time coefficient of
The second SVD mode. Only significant values exceeding the 95% level have been plotted.

The first SVD mode of SLP (sea level pressure) and latent heat flux during winter season with
explained variance about 31% represents the interannual signal (not shown), while the explained
variance of the second SVD mode is about 17%.

V)EAWM and IP

EAWM= SLP(100-120E,25-50N)-SLP(150-170E, 25-50N) ( DJF )

MTM of EAWM

Regression of Z500 against EAWM

On the interannual timescales, EAWM causes the variation of trade wind and cumulus convection in
the equatorial middle-western Pacific, thus influences the occurrence of El Niño.
However, on interdecadal timescales, the surface temperature over IP regions might be interacted with
the “upstream” EAWM surface winds.
The IP regions is the most large amplitude regions in the eastern North Pacific interdecadal mode.

Lagged regression of the 10-yr low-pass filtered SSTA/SLP/wind stress (shading/contour/vector) against the
same filtered EAWM, lag(−Δt) means the EAWM index leads SST by Δt year (s).

A robust relationship between EAWM and IP on interdecadal timescales. It seems the interannual
interacting region mainly locates in the northwest to equatorial Pacific, while the interdecadal
interacting region mainly locates in the IP regions.

