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Preliminary Study on the Characteristics of Temperature, Precipitation
and Main Disasters in Heilongjiang Province in the Years of
Volcanic Eruption Since 1961

YAN Ping', WANG Qiujing', LI Yongsheng’, CAO Lei’, CHU Zheng',
LIU Dan', ZHAI Mo', JINAG Lixia'
(1. Heilongjiang Province Institute of Meteorological Science, Harbin 150030, China;
2. Heilongjiang Climate Center, Harbin 150030, China;
3. Harbin Meteorological Station, Harbin 150028, China)

Abstract: The impacts of strong volcanic eruption on climate are complex. The impact of strong volcanic e-
ruption and Tonga volcanic eruption on temperature, precipitation, cold damage and drought in Heilongjiang Prov-
ince is studied in order to provide reference for agricultural disaster prevention and reduction and food security.
Based on the observation data from 80 meteorological stations from 1961 to 2021 in Heilongjiang province, by using
the indicators of accumulated average temperature anomaly index from May to September and water deficiency index
anomaly for assessment of cold damage and drought separately, we analyze the effects of strong volcanic eruption
and Tonga volcanic eruption on temperature, precipitation, cold damage and drought by mathematical statistical
method and typical year analysis in Heilongjiang Province. The results show that: (1) One year after the strong
volcanic eruption, the temperature in the growing season presented the characteristics of low temperature, and the
occurrence probability of cold damage was high and the degree was serious in the study area; In the year of strong
volcanic eruption and 2 years after the eruption, the temperature in the growing season was normal or high. The
probability of cold damage in the year of strong volcanic eruption was small, and there was uncertainty in the prob-
ability of low — temperature cold damage in 2 years after strong volcanic eruption; (2) The precipitation in the
growing season of strong volcanic eruption showed a trend of less, the probability of drought in June and July in-
creased, and the degree of drought was relatively serious; From 1 to 2 years after strong volcanic eruption, there
was sufficient precipitation in the growing season. The probability of drought increases in May from 1 year after
strong volcanic eruption, and in May and June from 2 years after strong volcanic eruption; (3) In the years with
low eruption level of Tonga volcano and the last 1 year, the temperature in the growing season was normal or high,
the total precipitation in the growing season showed a tendency of more, and the probability of cold damage and
drought was low.

Keywords: volcanic; years of volcanic eruption; cold damage; drought; Heilongjiang
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