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Definition and Trend Analysis of an Integrated Extreme Climatic Index

REN Guoyu', CHEN Yu', ZOU Xukai', ZHOU Yaqing"*, WANG Xiaoling',
JIANG Ying', REN Fumin', and ZHANG Qiang!

1 Laboratory for Climate Studies, National Climate Center , China Meteorological Administration, Beijing
100081
2 Jinzhong Meteorological Bureau, Jinzhong 030600

Abstract Integrated Extreme Climatic Index (IECI) is defined and used to analyze the overall change trend of the
frequency and intensity of major extreme climatic events over mainland China. The index is composed of seven single

extreme climatic indices, i. e. the country-average {requencies of high temperature days, low temperature days, in-
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tensive precipitation days, dust storm days, strong wind days, percentage of drought areas, and number of landfall-
ing tropical cyclones. Varied weights are assigned to the single extreme climatic indices based on the average eco-
nomic losses and social impacts induced by the extreme weather and climatic events during recent five years. The lar-
gest weight, for example, is given to the frequency of intensive precipitation events because of the huge economic
and life losses caused by the heavy rainfall and floods in eastern China. It is followed by the percentage of drought
areas and number of landfalling tropical cyclones. The IECI-I and IECI-II are then the equally and unequally weigh-
ted sums of the standardized individual extreme climatic indices. Analysis applying the IECI-1 and IECI-II to the past
53 years (1956 = 2008) shows that IECI-I undergoes significant downward trend. while IECI-II witnesses no signifi-
cant linear trend. Relatively large interannual and interdecadal variation is found for both IECI-I and IECI-II, with
frequent low values and a marked decreasing trend occurring from the late 1950s to the early 1980s for IECI-II, indi-
cating a relatively low frequency of major meteorological disasters in early years of the period analyzed, for example,
and an obvious upward trend since the mid-1980s, indicating an increase in frequency of major meteorological disas-
ters in the country. In view of the individual extreme climatic indices, rising trends are found for frequencies of high
temperature, intensive precipitation, and percentage of drought areas, but the trend is insignificant for intensive pre-
cipitation frequency, and it is not very significant for percentage of drought areas. Significant downward trends are
found for frequencies of low temperature, dust storms and strong wind. Number of landfalling tropical cyclones is
experiencing an insignificant downward change. It is evident from the analysis of the IECI change that the frequency
and intensity of the climate extremes, which have the most severe impact on economy and society of the country as a
whole, have not shown any significant upward trend in the time period when both global and the country-averaged
surface air temperature witness a significant increasing trend.

Key words extreme climatic events, Integrated Extreme Climatic Index, meteorological disasters, observations,

climate change, mainland China
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Table 2 Definition of individual extreme climate indices of Integrated Extreme Climate Index (IECI)
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