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STUDY ON THE CHANGE CHARACTERISTICS OF EXTREME CLIMATE

INDICES FROM 1960 TO 2015 IN YUNNAN PROVINCE, CHINA *
Xu Yongbing'?, Lei Qiuliang'** | Zhou Jiaogen®’, Zhang Yitao', Wu Shuxia'*, Zhai Limei'”,
Wang Hongyuan'~, Li Ying', Liu Hongbin'~’
(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Key Laboratory of Non-point Pollution Control, Ministry of Agriculture and Rural Affairs, Beijing 100081, China;
3. School of Urhan and Environmental Science, Huaiyin Normal University, Huai’an 223399, Jiangsu, China;

4. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract Daily data for average temperatures, maximum and minimum temperatures and precipitation, observed
at 31 meteorological stations in the Yunnan province from 1960 to 2015, were used to study the changes in extreme
climate index. The study employed regression analysis and Kriging methods, and adopted the indices of extreme
climate defined by the CCl/CLIVAR/JCOMM expert team on climate change detection and indices. Results showed
that the number of sunny days, the cold day index and the cold wave duration index all showed a downward trend
from 1960 to 2015, while the number of frost days, warmest days, coldest days and warm nights all showed an
upward trend. Spatial variation analysis found that the numbers of sunny days, warmest days and coldest days
showed a decreasing trend from the southern to the northern areas of the province, while the warm night index, cold
day index and cold wave duration index were higher in the east and lower in the north. Among the seven extreme
temperature indices, the number of frost days and the cold day index were found to be significantly and negatively
correlated with altitude, but the warmest day index was significantly and positively correlated with altitude. Among
the six precipitation indices, the daily maximum precipitation, the number of consecutive dry days and the amount
of heavy precipitation showed an upward trend, while the heavy precipitation days, the maximum consecutive wet
days and the annual amount of precipitation showed a downward trend. As for spatial distribution, the daily
maximum precipitation and the heavy precipitation index showed decreasing trends from the southern to the northern
parts of the province, while the number of consecutive wet days and annual precipitation showed a decreasing trend
from southwest to northeast. The areas with the highest values for the maximum number of continuous dry days were
mainly located in the central and eastern parts of the province and strong precipitation was mainly concentrated in
Dehong and Baoshan, in the western part of the province. The distribution of extremely heavy precipitation in the
Yunnan province decreased from southwest to northeast. The six extreme precipitation indices showed no significant
correlation with altitude. These change characteristics for the extreme climate indices from 1960 to 2015 showed
that the Yunnan province tended to be warmer and dryer over time, suggesting that the agricultural production
industry should consider adaptive countermeasures.

Keywords extreme temperature; extreme precipitation; variation trend; spatial variation; elevation
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