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Fig. 1 Annual variation of air temperature anomalies
in Kunming in 1951-2010
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Table 1 The annual average air temperature and annual precipitation during the different stages of Kunming

R 1951~1960 1961~1970 1971~1980 1981~1990 1991~2000 2001~2010
EERUR(C) 15.12 14.61 14.32 14.81 15.48 16.08
SERE K (mm) 974.77 1002.78 1049.45 943.19 1058.86 937.09
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Fig.2 Annual variation of precipitation anomalies
in 1951-2010 in Kunming
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Fig.3 Abrupt change of annual average temperature

in Kunming using Mann-Kendall test
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Kunming using Mann-Kendall test
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Fig.5 Wavelets analysis of annual mean temperature and precipitation in Kunming
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Climate Change Trends and Characteristics of Kunming in Recent 60 Years

HE Yun-ling, LU Zhi-hai

(School of Resources Environment and Earth Science, Yunnan University, Kunming, Yunnan 650091,China)

Abstract: It is noted that the climate change is not globally uniform. Regional variations can be much larger
and considerable spatial and temporal variations may exist among climatically different regions. In addition,
climate change in a specific region or nation is of particular interest to that region and its economic activity. Ar-
chival meteorological data of monthly air temperature and precipitation series were used to investigate climate
change trends and characteristics in 1951-2010 of Kunming, which is located in the low-latitude plateau region
of southwest China. The magnitude of a trend was estimated using linear regression analysis and the station sig-
nificance of a trend was assessed by the M-K test and MT-test. Furthermore, the periodicity of a series was
probed by Morlet wavelet transform. The results show that the climate change presents increasing air tempera-
ture and decreasing precipitation in the past 60 years in Kunming region. The annual mean temperature in-
creased at the trend rate of 0.24°C/10 a at the significance level = 0.01. The annual precipitation decreased at
the rate of 3.89 mm/10 a. The increasing trend of air temperature is more obvious in dry season than rainy sea-
son, but decline rate of precipitation is obvious in rainy season than dry season. In the first 10 years of 21st cen-
tury , Kunming experienced much more severe temperature increase and precipitation decrease than in other
periods over the observation period of 60 years. In addition, annual mean temperature of Kunming exits two
evident characteristic time scale with 5-10 years and 10-15 years. The periodic variations of annual precipita-

tion time series are localized in 10-15 years.

Key words: climate change; Mann-Kendall nonparametric; moving T-test; wavelet analysis; Kunming



