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Abstract Based on the monthly mean NCEP/NCAR reanalysis dataset and the observed surface air temperature and
precipitation from 160 China stations, the seasonal march of the North Pacific Oscillation (NPO) and its association

with the interannual variations of China’s climate in boreal winter and spring are investigated in this paper. By em-
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ploying the Empirical Orthogonal Function (EOF) analysis method, the NPO is identified as the second EOF mode
of the monthly mean Sea Level Pressure (SLP) field over the North Pacific. The seasonal mean NPO indices are
then defined as the average of the monthly mean indices for each season. Wavelet analysis reveals that the significant
periods of the NPO indices are below 8 years for all the four seasons, indicating strong interannual variability and
weak interdecadal variability of the NPO. Besides, the winter mean NPO index experiences significant linear trend
towards its positive polarity. For all the seasons, NPO is featured with a large-scale meridional dipole in the SLLP
field over the North Pacific region and resembles the western Pacific pattern in the middle troposphere. The two sur-
face centers are located around Aleutian Islands and the northwest of Hawaii, respectively. Their positions vary a
little with season. Comparatively the south center experiences more zonal movement and the north center bears more
meridional movement. Vertically the NPO is featured with an equivalent barotropic structure in summer and tilts a
little westward with height for the rest three seasons. To put the NPO jet fluctuation in perspective, the positive
phase of NPO is characterized by a northward shift and downstream extension of the East Asian jet stream especially
in the jet exit region. The NPO variability is influential for the China’s climate. Regression analysis indicate that
during boreal winter the positive phase of NPO favors significant southerly anomalies along the coasts of East Asia,
which may bring warm and moisture air from the south. Consequently, significant warming is observed over most
areas of eastern China as well as the eastern part of the Tibetan Plateau. Meanwhile, more precipitation is observed
over southeastern China, the Huaihe River valley, and several stations of northwestern China. During boreal
spring, the influence of NPO is mainly confined to North China. More precipitation and weak cooling can be ob-
served over this region in the positive phase of NPO. Such changes may be accounted for by the NPO-associated a-
nomalous low-level wind convergence and the secondary circulation around the entrance of East Asian jet stream. In
addition to the simultaneous influences, it is further found that the wintertime NPO is closely related to the tempera-
ture and precipitation of the following spring. If the NPO phase is positive in the preceding winter, significant war-
ming will be observed over northern China and southwestern China in the following spring. Meanwhile, about 20 %
more-than-normal precipitation will be observed over southwestern China. Therefore, the wintertime NPO may act
as a potential predictor for the climate of the following spring in China.

Key words North Pacific Oscillation (NPO), seasonal march, climate anomalies, interannual variation
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Fig. 1 The second EOF mode (EOF2) of the Sea Level Pres-
sure (SLP) field over the North Pacific region (0°~ 85°N, 120°E -
120°W) from Jan 1948 to Dec 2009 based on monthly mean da-
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Fig. 2 The seasonal mean NPO index and its linear trend for the period 1948 - 2008 (a) Spring; (b) summer; (c) autumn; (d) winter
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Fig. 3 The local wavelet power spectra (left shading) and the global wavelet spectra (right curve) for the seasonal mean NPO index based

on Morlet wavelet for the period 1948 —2008: (a) Spring; (b) summer; (¢) autumn; (d) winter. Contours in the local wavelet power spec-
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Fig. 4 The simultaneous regression (contour) /correlation (shading) of SLP (left column) and 500-hPa geopotential height (right column) on

the seasonal mean NPO index for the period 1948 —2008. Contours intervals are 0. 5 hPa for SLP and 10 gpm for 500-hPa geopotential height.
The light and dark shadings indicate the 95% and 99% confidence levels, respectively
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Fig. 5 The simultaneous regression (contour) /correlation (shading) of 200-hPa zonal wind on the seasonal mean NPO index for the period

1948 = 2008 (a) Spring; (b) summer; (¢) autumn; (d) winter. Contours intervals are 1m/s. The thick line indicates the location of the

maximum zonal wind speed. The light and dark shadings indicate the 95% and 99% confidence levels, respectively
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Fig. 6 The simultaneous regression (contour) /correlation (shading) of winter mean (a) surface air temperature and (b) precipitation on

the winter mean NPO index for the period 1951 —2008. (¢) and (d) are the same as (a) and (b), but for spring mean. Contours intervals are

0.2°Cin (a) and (¢), and 15 mm in (b) and (d). The light, middle, and dark shadings indicate the 90%, 95% and 99% confidence levels,

respectively
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Fig. 7 The simultaneous regression of 850-hPa wind field on the (a) winter and (b) spring mean NPO index for the period 1951 - 2008. The

light and dark shadings indicate the 95% and 99% confidence levels for the meridional wind field, respectively
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The regression (contour) /correlation (shading) of spring mean (a) surface air temperature and (b) precipitation percentage anomaly

on the preceding winter mean NPO index for the period 1951 - 2008. Contours intervals are 0. 2°C in (a) and 10% in (b). The light, mid-

dle, and dark shadings indicate the 90%, 95% and 99% confidence levels, respectively
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