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Abstract To understand the mechanisms responsible for the severe drought in Yunnan Province during the boreal
winter (DJF) of 2009/2010, by using NCEP/NCAR reanalysis data and winter precipitation index in Yunnan Prov-
ince which is calculated from station precipitation data in Yunnan Province, this study investigates the relationship
between the North Atlantic Oscillation (NAQO) and the precipitation in Yunnan Province during boreal winters. In
the 49 winters of 1961/1961 - 2009/2010 period, the correlation coefficient between the time series of winter mean
precipitation indices in Yunnan Province and the NAQO indices is 0. 373 (exceeds the 95% confidence level), which

indicates that the winter precipitation in Yunnan Province is linked to the variability of the NAO. Regression results
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between the winter precipitation indices in Yunnan Province and the northern hemispheric anomalous geopotential

height at 300 hPa show that the circulation systems associated with the winter precipitation in Yunnan Province have

a south and a north major components: the southern branch trough and the ridge of Lake Baikal. And the results

show that the NAO can impact these two components through the quasi-stationary waves propagating along the

Asia— Africa subtropical jet and the wave reflections, respectively. Therefore, the variations of the NAO and the

winter precipitation in Yunnan Province are linked. The results also show that the linkage between the NAO and the

winter precipitation in Yunnan Province is modulated by ENSO phenomenon. The relationship between the NAO

and the winter precipitation in Yunnan Province is much close in the warm ENSO winters, while, they are barely

linked in the cold ENSO winters.

Key words Yunnan Province, drought in winter, North Atlantic Oscillation (NAQO), the southern branch trough,

the ridge of Lake Baikal
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Fig. 1 The time series of winter (DJF) mean precipitation in-
dex in Yunnan Province and the NAO index from 1961/1962 to
2009/2010. The correlation coefficient between these two time

series is 0. 373 (over the 95% confidence level)
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Fig. 3 One point correlation mapsof the daily anomalous geopotential height field at 300 hPa during the boreal winters (DJF). The base

points are (a) (27.5°N, 95°E) and (b) (55°N, 110°E), respectively. The contour interval is 0. 1, zero lines are omitted, and dashed lines

are negative values
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dex of Lake Baikal: (a) High index composite; (b) low index
composite; (¢) the differences (high index composite minus low

index composite)
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Fig. 5 The spatial distribution of correlation coefficients between (a) the monthly ridge index of Lake Baikal and (b) the monthly NZC

wave train index with the northern hemispheric 300-hPa geopotential height anomalies during the boreal winters (DJF). The contour interval

is 0. 1. the zero lines are omitted, and dashed lines are negative values; the shading denotes that the correlation coefficients exceed the 95%

confidence level
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Fig. 7 The 300-hPa meridional wind anomalies regressed on the monthly normalized NAQO indices (contours with interval 1 m/s, dashed

lines are negative values, and the zero lines are omitted) during (a) warm ENSO winters, (b) cold ENSO winters, and (¢) all winters from

1948/1949 to 2009/2010. The shading denotes the regressive results exceed the 95% confidence level; the vectors denote the corresponding

Plumb’s stationary wave activity fluxes
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Fig. 2 The spatial distribution of correlation coefficients between the monthly precipitation indexin Yunnan Province and the monthly north-
ern hemispheric 300-hPa anomalous geopotential height during the boreal winters (DJF) of 1961/1962 —2009/2010 (dashed lines are negative
values, contour interval is 0. 05, zero lines are omitted). The shading denotes the correlation over the 95% confidence level; red lines are

zonal wind speed 20m/s contours at 300 hPa, which roughly indicate the positions of jets
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Fig. 6 The spatial distributions of the correlation coefficients between the monthly NAO index and the northern hemispheric 300-hPa geopo-
tential height anomalies during (a) the warm ENSO winters (b) the cold ENSO winters. The correlation coefficients in the surrounded areas

exceed 95% confidence level



