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winter during 1979—2012 (units:hPa)
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Fig.3 Interannual variations of the winter monthly NPO index during 1979—2012 (units; hPa) ; ( a) December; ( b) January;

(¢) February
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Interannual variation of the winter monthly North Pacific Oscillation and
its association with precipitation in China

LI Zhongxian, HE Peng

Key Laboratory of Meteorological Disaster, Ministry of Education ( KLME')/Joint International Research Laboratory of Climate and Environment
Change ( ILCEC) / Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ,Nanjing University of Information Science

& Technology ,Nanjing 210044 , China

The North Pacific Oscillation( NPO) is one of the most prominent large-scale patterns of atmospheric low-
frequency variability in the northern extratropics.It plays an important role in modulating atmospheric circulation
and climate over the East Asian region.Based on the ERA-Interim sea level pressure data,along with the observed
precipitation data of 160 stations in China provided by the National Climate Center,spanning from January 1979
to December 2013, the interannual variation of the winter monthly ( December, January and February) NPO and
its association with simultaneous precipitation in China and atmospheric circulation over East Asia are investigated
in this paper through use of correlation analysis, linear regression analysis and Morlet wavelet analysis.

The results show that the monthly NPO has a significant interannual variation in wintertime.The index of the
monthly NPO has a 2—4 yr period.Importantly ,however, the correlations among the interannual variation of the
winter monthly NPO indices are weak.During 1979—2012, the correlation coefficients between the NPO index in
December and that in January is 0. 09, while between January and February it is only -0. 003, without passing the
reliability test at the 95% confidence level.

Additionally , it is shown that the interannual variation of the NPO impacts evidently upon the precipitation a-
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nomalies over East China.Significant positive correlation is found between the interannual variations of the NPO
and the precipitation over the Huanghuai River valleys in December and January.However, the interannual varia-
tion of the NPO in February relates negatively to the precipitation over North China in February.The precipitation
over the Huanghuai River valleys increases by about 50% (40% ) compared with its climatology as the NPO index
increases by one standard deviation in January ( December).Meanwhile, when the NPO index increases by one
standard deviation in February,the precipitation over North China decreases by about 30%.

Furthermore , the monthly NPO is closely associated with anomalous East Asian atmospheric circulation,
which leads to anomalous precipitation over East China. When the NPO index is positive in December and Januar-
y,the simultaneous sea level pressure and 500 hPa geopotential height anomalies are positive over East Asia.As a
result, the precipitation over the Huanghuai River valleys increases in December and January. When the NPO
index is negative in December and January , the simultaneous sea level pressure and 500 hPa geopotential height a-
nomalies are negative over East Asia.Accordingly,the precipitation over the Huanghuai River valleys decreases in
December and January.When the NPO index is positive in February,the sea level pressure anomalies are positive
over northwestern China and Inner Mongolia and the 500 hPa geopotential height anomalies are negative over
northeastern China, which leads to a decrease in precipitation over North China in February.Lastly , when the NPO
index is negative in February,the sea level pressure anomalies are negative over northwestern China and Inner
Mongolia and the 500 hPa geopotential height anomalies are positive over northeastern China, resulting in in-

creased precipitation over North China in February.
North Pacific Oscillation ;interannual variation ; winter ; precipitation ; circulation features
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