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Variations of the extreme temperature in Xi'an in recent 50 years
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Abstract: In order to analyze the variational characteristics of extreme temperature and disasters in
Xi'an area, meteorological data from 1959 to 2008 which contains daily average temperature, the highest
temperature and lowest temperature, methods of linear fitting, Mann-Kendall examination, principal
component analysis and correlation analysis were comprehensive employed to analyze each year's
variation trends, mutation and the oscillation period of extreme temperature indicators, such as the
extreme minimum temperature, extreme maximum temperature, warm nights and warm days, summer
days and hot nights, cold nights, cold days, frost days, ice days. The results showed that: the overall
temperature of Xi'an area from 1959 to 2008 had an upward trend, especially warm nights increased
significantly at 18.82 d-10a ' rate. Frost days, ice days, cold nights had downward trends, the decline
rate were 0.5 d-10a', 6.45 d-10a"' and 4.22 d-10a”' respectively. Summer days, hot days, warm days and
warm nights of Xi'an area rised from 1959 to 2008, the rate were 2.35 d-10a', 5.38 d-10a”", 6.48 d-10a "',
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18.82 d-10a"' respectively. The extreme maximum temperature increased firstly and then decreased,

the extreme minimum temperature had a slightly rising trend. From 1959 to 2008, extreme temperature

mutation mainly occurred in the 1990s, while warm days and summer days mutation occurred in

the 2000s. The increasing trend of temperature from 1959 to 2008 was mainly due to warm indices.

Wavelet analysis showed that extreme temperatures of Xi'an area had around 27 a master cycle, extreme

maximum temperature, summer days, warm days, cold nights, cold days and ice days had about 15 a

oscillation. Both the increasing number of extreme warm indices and the reducing number of extreme

cold indices would increase the probability of high temperature and drought disasters, and needed some

preventive work.

Key words: extreme temperature; variation tendency; in recent 50 years; wavelet analysis; the

temperature trend in Xi'an
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Fig.1 Changes in extreme temperature events in Xi'an from 1959 to 2008
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Fig.3 Change of extreme temperature events in Xi'an during 1959—2008
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Table 4 Results of factor loadings perceptual explained variance in temperature extremes in Xi'an from 1959 to 2008
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