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THE OBSERVED GLOBAL LOW FREQUENCY VARIABILITY IN THE ATMOSPHERE-OCEAN SYSTEM FROM 1967 TO 1986

Jin-Song Xu

Max-Planck-Institut für Meteorologie

A combined data set including both atmos

pheric (sea level pressure, 700-mb and 200-mb

zonal wind) and oceanic (sea surface tempera

ture, Pacific sea level and Pacific subsur

face temperature) parameters is used to study

the large scale signals in the air-sea system

on time scales of months to years and the air

-sea interaction processes involved in these

signals. For this purpose, two analysis steps

are made. First the Principal Oscillation

Pattern (POP) analysis, which can be inter

preted as multivariate spectral analysis, is

chosen to identify large scale coherent

signals and their spectral features over the

considered time period. As second step, it is

attempted to specify the physical processes

involved in each signal. Six modes are found.

Two modes are discussed here.

a) Mode 1: large scale process on month to

month time scales

The atmospheric signal connected with this

mode bears large resemblance to the PNA tele

connection pattern with anomalous anticyclonic

flow over the north North Pacific. Associated

with that, negative (positive) SST anomalies

are found in the regions of northwesterly

(southeasterly) anomalies. Because this mode

is energetic mostly in the winter season, this

SST distribution is likely produced by

anomalous cold (warm) air advection. In sea

level pattern, the negative sea level anoma

lies are sitting right below the center of

the anomalous anticyclone. It appears that

these sea level anomalies are generated by

the inverse barometric effect.

The results suggest that the origin of this

monthly time scale mode lies in the atmosphere

.and the ocean reacts passively to the

~tmospheric anomalies.

b) Mode 2: large scale air-sea interaction

process on decadal time scales

The time series shows amplitude decreasing from

the end-sixties to the mid-seventies and ampli

tude increasing since the mid-seventies. The

tropical features of this mode is characterized

by the simultaneous development of positive SST

anomalies with the largest equatorial SST over

the west Pacific, and anomalous convection over

the same region. According to the POP concept,

the signal, given by time series multiplying

patterns, describe a decrease of tropical SST

and the strength of the ascending branch of the

Walker Circulation'over the west Pacific in the

period from the end-sixties to the mid-seventies

and an increase of tropical SST and west

Pacific convection since the mid-seventies.

This result indicates an active air-sea inter

action process in the tropics on decadal time

scales.

The tropical signal is found to be associated

with changes in the extratropical atmospheric

and oceanic circulations. The extratropical

atmospheric anomalies are dominated by zonal

wind anomalies over the central North Pacific

and zonal wind anomalies of opposite sign over

the northern North Pacific at both the 700-mb

and 200-mb. The most coherent extratropical

sea level signal is found along the coast of

Japan with large positive values in the north

and large negative values in the south. Via

geostrophic relation, these sea level anomalies

are associated with changes of Kuroshio and

Oyashio currents.
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