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Interdecadal differences in correlations between the winter precipitation
over the southern China and El Nifo events and their causes
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Abstract Based on the monthly precipitation data from 160 stations in China and the NCEP/NCAR
reanalysis data from 1961 to 2016, the interdecadal differences in correlations between the winter
precipitation over the southern China and El Nifio events and their causes are studied using statistical
analysis methods. Results show that; 1) The winter precipitation over the southern China has obvious
interannual variations from 1961 to 2016 and presents the characteristics of periodic change with a dry
period from 1961 to 1988 and a rainy period from 1989 to 2016. 2) There are interdecadal differences in
correlations between the winter precipitation over the southern China and El Nifio events during the two
periods. In winter of El Nifio events from 1961 to 1988, the meridional gradient of geopotential height
anomaly at 500 hPa over the eastern China is small, which is not conducive to the southward intrusion of
the cold air. The south wind velocity anomaly at 850 hPa over the southern China is very small, it is

difficult for the water vapor from the Bay of Bengal and the South China Sea to transport to the southern
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China, and the southern China is controlled by anomalous downward movement, which is not beneficial to

convection development. Therefore, the winter precipitation is less. In winter of El Nifio events from 1989

to 2016, the meridional gradient of geopotential height anomaly at 500 hPa over the eastern China is

greater, which is conducive to the southward intrusion of the cold air. The southwest wind anomaly at 850

hPa from the northern part of the South China Sea to the eastern China helps transport the warm and wet

air from the Bay of Bengal and the South China Sea to the southern China. The southern China is

controlled by anomalous upward movement, which is beneficial to convection development. As a result,

the winter precipitation is more.
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Fig.1 Percentages of the climatological mean precipitation
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southern  China
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Fig.2 Interannual variations of the winter precipitation index (a; red lines denote the average values from 1961 to 1988 and from
1989 to 2016, respectively) and its anomaly (b) in the southern China from 1961 to 2016 (units; mm)
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Table 1 The El Nifio events in winter since 1961

s AE0Y £-Z¢ Nifio3 541/ C
1 1964 1.1
2 1966 1.4
3 1969 1.1
4 1970 0.5
5 1973 1.8
6 1977 0.7
7 1978 0.7
8 1980 0.6
9 1983 2.2
10 1987 1.2
11 1988 0.8
12 1992 1.7
13 1995 1.0
14 1998 2.2
15 2003 0.9
16 2005 0.6
17 2007 0.7
18 2010 1.5
19 2015 0.6
20 2016 2.5
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Fig.3 Precipitation difference (a; units; mm) in the southern China in winter of El Nifio events between the period from 1961 to

1988 and the period from 1989 to 2016, and correlation coefficients between the precipitation and Nifio3 index in winter of

El Nifio events from 1961 to 1988 (b) and from 1989 to 2016 (c) (shaded areas with points indicate the coefficients

passing the significance test at 0. 05 level )
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Fig.4 Geopotential height (black isoline) at 500 hPa and its anomaly (blue isoline) in winter of El Nifio events from 1961 to 1988
(a) and from 1989 to 2016 (b) (units; gpm, colored areas indicate the correlation coefficients between the geopotential

height anomaly and Nifio3 index passing the significance test at 0. 05 level )
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Wind speed anomaly (a; arrows, units: m - s~ ; colored areas indicate the correlation coefficients between the horizontal

wind speed anomaly and Nifio3 index passing the significance test at 0.05 level) at 850 hPa, vertical velocity ( black

isoline) and its anomaly (blue isoline) (b; units; Pa -

' colored areas indicate the correlation coefficients between the

vertical velocity anomaly and Nifio3 index passing the significance test at 0. 05 level ) at 500 hPa in winter of El Nifio events

from 1961 to 1988
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Wind speed anomaly (a; arrows, units; m - s'; colored areas indicate the correlation coefficients between the horizontal
wind speed anomaly and Nifio3 index passing the significance test at 0.05 level ) at 850 hPa, vertical velocity ( black
isoline) and its anomaly (blue isoline) (b; units; Pa + s™'; colored areas indicate the correlation coefficients between the

vertical velocity anomaly and Nifio3 index passing the significance test at 0. 05 level) at 500 hPa in winter of El Nifio events

from 1989 to 2016
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Fig.7 Distribution of the whole layer water vapor flux in winter from 1961 to 2016 (a) and distributions of the whole layer water

-1 -1

vapor flux anomaly in winter of El Nifio events from 1961 to 1988 (b) and from 1989 to 2016 (c¢) (units: kg + m™ s ;
colored areas indicate the correlation coefficients between the water vapor flux anomaly and Nifio3 index passing the

significance test at 0. 05 level)
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