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are studied. The results show that; from 2015 to 2019, the ozone concentration of Changsha Zhuzhou Xiangtan Ur-
ban Agglomeration shows an upward trend, with the average annual concentration increase and ozone exceeding rate
increasing from high to low in order of Changsha > Xiangtan > Zhuzhou >. The changing characteristics show the
structure of Twin Peaks, with the sub-peaks and peaks occurring in May and September, and the ozone high-value
zone rising month by month between May and September; the highest ozone concentration is in summer. Average
temperature and relative humidity have the highest correlation with ozone change, while precipitation and surface
wind speed are weakly correlated.

Key words: Chang ZhuTan urban agglomeration; ozone pollution; meteorological factors; correlation analysis
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Determination of Winter Abnormal Warm Climate Events in Heilongjiang
Province and its Relationship with Circulation Index

ZHAO Jiaying', CHEN Li', BAN Jin', LIU Yanhua®, LIU Ze’ en’ and LI Yabin
(1. Heilongjiang Climate Center, Harbin 150030, China; 2. Heilongjiang Meteorological Service Center,
Harbin 150030, China; 3. Heilongjiang Harbin Meteorological Bureaw, Harbin 150028, China)

Abstract: Based on the winter daily average temperature data of 61 stations in Heilongjiang Province from
1961 to 2018, the winter abnormal warm climate events in Heilongjiang Province are judged by taking the positive
anomaly of daily average temperature over 1 standard deviation for 5 consecutive days as the standard, and are di-
vided into first, second and third abnormal warm climate events according to 0. 3 standard deviation. The analysis
shows that there are 35 abnormal warm climate events in winter in Heilongjiang Province in 58 years, with a total of
270 days. The occurrence of abnormal warm climate events has obvious periodic changes, with low occurrence peri-
od in 1961 — 1986 and 2009 —2018 and high occurrence period in 1987 —2008. 71.4% of the abnormal warm cli-
mate events occurred after 1986, indicating that the frequent occurrence of abnormal warm climate events contribu-
ted directly to the significant increase of winter temperature in the province in the middle and late 1980s. From
1961 to 2018, level I, 1T and IIT abnormal warm climate events occurred in the province in winter for 9, 10 and 16
times respectively. By studying the relationship between the monthly scale anomaly of the circulation index and the
abnormal warm climate events in Heilongjiang Province, it is found that the abnormal area of polar vortex in the
northern hemisphere is smaller, the intensity of polar vortex is stronger, the intensity of East Asian trough is wea-
ker, and the positive phase of Arctic Oscillation anomaly is in good correspondence with the occurrence of abnormal
warm climate events. It provides reliable predictions for future abnormal warm climate events in winter in Hei-
longjiang Province.

Key words: Heilongjiang Province; winter; abnormal warm; climate events



