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(Contour values in (a,c,e) have been multiplied by 100. The time coefficients are measured in units of their respective

standard deviation. The 1960 on the abscissa refers to the winter of 1960)
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ASSOCIATION OF WINTER WESTERN PACIFIC JET STREAM ANOMALIES AT 200 hPa
WITH OCEAN SURFACE HEATING AND ATMOSPHERIC TRANSIENT EDDIES

Ren Xuejuan Zhang Yaocun

Institute of Severe Weather and Climate , Department of Atmospheric Sciences , Nanjing University, Nanjing 210093
Abstract

Relationships between 200 hPa westerly jet stream anomalies over the East Asian coastal water Western Pacif-
ic (WPJS) region, and the oceanic surface heating and synoptic-scale transient eddy (STE) activity anomalies over
the North Pacific in wintertime are examined using the European Centre for Medium-Range Weather Forecasts
(ERA 40) and National Centers for Environmental Prediction-National Center for Atmospheric Research (NCEP/
NCAR) reanalysis data. It is shown that the spatial distribution of the mid-latitude atmosphere-ocean system is
well matched locally with the synoptic-scale transient eddy activities over the North Pacific. The EOF analysis is
performed firstly to reveal the wintertime WPJ]S variations. The first EOF mode of 200 hPa zonal wind exhibits the
strengthening/ weakening of the westerly wind downstream of the WPJS main body, and the second and third EOF
modes display the strengthening/weakening and northward/southward-shift of WPJS main body, respectively.
The quantitative connections of the wintertime WPJS variations to oceanic surface heating and STE activity are es-
tablished by fitting the surface heat fluxes and STE anomalies using the time coefficients of the first three WPJS
EOF modes. The anomalous westerly wind downstream of the WPJS main body is associated with the anomalous
heating present both in the tropical central-eastern Pacific east of the date line and in the central North Pacific ba-
sin, and with the STE anomaly around the anomalous westerly wind region. The fluctuations in intensity of WPJS
main body shown in the second WPJS mode are close related with the heating anomaly in the Kuroshio Current re-
gion, and with the STE anomaly in the WPJS exit region. And the northward/southward-shift of WPJS main body
is statistically connection with the south-north direction dipolar pattern of heating anomalies centered at 35°N in the
western North Pacific, as well as with the northward/southward-displacement of STE activity. Obviously, there
exists a triangular coupled relationship among wintertime oceanic surface heating anomaly, STE anomaly and WPJS
anomaly. The possible linkage is: the atmospheric large-scale mean flow anomaly has a close relationship with the
sea surface heating anomaly, which changes the mid-atitude-atmospheric baroclinicity, consequently leading to the
STE anomaly, and the anomalous STE activities in turn maintain the winter WPJS anomaly via atmospheric inter-
nal dynamic process.

Key words: Winter, 200 hPa, Westerly jet stream, Sea surface heating anomaly, Atmospheric transi-
ent eddy anomaly.



