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Fig.1 Spatial distribution of large volcanic eruptions from
1901 to 2013, and five climate regions of China (adapted
from Ge et al, 2010)
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Tab.1 Numbers of large volcanic eruptions (VEI=4)
by latitude and season, 1901-2013
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Fig.2 Superposed epoch analysis (SEA) for regional differences of winter half-year temperature from the impact of
large volcanic eruptions at different latitude bands and seasons
(Dashed lines indicate the 90% confidence level for corresponding regions; All SEA time series expressed as temperature anomalies
with respect to the 5 years preceding the volcanic events, the same below)
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Fig.3 Superposed epoch analysis (SEA) for regional differences of summer half-year temperature from the impact of large

volcanic eruptions at different latitude bands and seasons
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Regional differences in temperature response in China to the large
volcanic eruptions since the 20th century

HAO Zhixin', SUN Di*’, ZHANG Xuezhen', ZHENG Jingyun*
(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Based on the chronology of 62 large volcanic eruption events (Volcanic Explosivity Index=4) since
1901 and gridded CRU TS v.3.22 monthly dataset from the Climatic Research Unit at the University of East
Anglia, we examined the effects of large volcanic eruptions by different eruptive latitude bands and seasons on
regional difference of temperature in China, using superposed epoch analysis (SEA). The results show that
temperature decreased in most regions in 1~2 years after large volcanic eruptions at all latitude bands, but there
were clear differences in cooling intensity of different regions and seasons. After volcanic eruptions in high
latitude areas, temperature decreased in Northeast and Southeast China by 1.2°C in the winter half-year and 2.0°
C in the summer half- year. After middle- and lower- latitudes volcanic eruptions, the cooling regions of the
winter half-year were Tibet, Southeast, and Central East China, where the temperature decreased by 1.3~2.2°C;
the cooling effects in the summer half- year were less intense than in the winter half- year. After equatorial
volcanic eruptions, the winter half-year temperature significantly decreased in Northeast, Southeast, and Tibet,
and the cooling magnitudes were greater than 1.2°C; the post-volcanic summer half-year temperature decreased
slightly in Northwest and Central East. In some regions secondary cooling occurred in the third year after large
volcanic eruptions, and the cooling intensity was even stronger than the initial temperature drop. However, we
did not find significant relationship between the cooling magnitude and region and the eruptive seasons of large
volcanos of the same latitude bands.

Key words: since the 20th century; large volcanic eruption; temperature change; regional difference; China



