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Abstract: Using the monthly mean temperature observation data from 17 meteorological observation sta-
tions in Hainan Province in last 40 years, according to “the Warm Winter Grade” national standard, the
temporal and spatial distribution of cold winter is analyzed in this paper. On this basis, using 74 kinds of
circulation index data provided by the National Climate Centre and NCEP/NCAR reanalysis datasets from
1977 to 2017, and the NOAA ERSST data, and the Nino3. 4 and AO index data, this paper analyzes the
causes of the cold winter over Hainan. The results show that the winter temperature over Hainan has the
interdecadal characteristics in the last 40 years. In recent years, cold winter has happened frequently and
appeared 12 times. The frequency of cold winter in southern Hainan is more than that in northern and cen-
tral parts. The strength of the cold winter in northern area is stronger than that in southern. In cold win-
ter, atmospheric circulation is abnormal in troposphere. Siberian high pressure and East Asian winter

monsoon are strong, correspondingly the subtropical high pressure is weak, lying on an eastward position.
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All these reasons result in the winter temperature lower than average. In addition, the sea temperature of

South China Sea is lower than average. The collective effect of cold phase of ENSO index and positive

phase of AO index is beneficial to induce the anomalies of atmospheric circulation in troposphere, leading

to low temperature over Hainan. Thus, cold winter appears.
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Fig. 1

Evolution of winter temperature anomaly of Hainan from 1977 to 2016

(a) temperature anomaly, (b) M-K test of temperature anomaly
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Fig. 2 Distribution of frequency and temperature anomaly over Hainan

in cold winter from 1977 to 2016

(a) frequency distribution, (b) temperature anomaly distribution (unit; C)
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Fig. 3 Synthetic distribution of atmospheric circulation anomaly of cold winter over Hainan
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Fig.4 Zonal average circulation field (a, b) (15°—25°N, shaded area: zonal wind speed anomaly) and

meridional average circulation field (¢, d) (105°—115°E, shaded area: meridional wind speed anomaly) ,

(The vertical velocity has been multiplied by 100 times, unit: m* s~ 1)

(a, ¢) long term climate mean, (b, d) anomaly in cold winter
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Fig. 6 The cold winter years and the subtropical high area index and west ridge point index

(a) subtropical high area index of South China Sea, (b) subtropical high area index

of West Pacific, (¢) west ridge point index of West Pacific

(Black spots are cold winter years)
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Table 1 Proportion of cold winter year during different

phases of Nino3. 4 index and AO index

AO(+) AO(—)
Nino3. 4(+) 2/9 0/10
Nino3. 4(—) 6/10 3/9
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Note: Denominator is the total year and numerator is the cold

winter year.
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