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Variation characteristics of extreme temperature and cycle of Changde in the past
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Abstract: Based on daily temperature data in Changde of Hunan Province from 1963 to 2012, the indices of
ten kinds of extreme temperature published by WMO were calculated and analyzed using linear regression,
principal component analysis, Mann-Kendall mutation test and the plural Morlet wavelet. We found that
in the past 50 years, the extreme maximum temperature and extreme minimum temperature increased. The
occurrence of ice days, frost days, cold nights and cold days decreased, while the occurrence of summer
days, tropical nights, warm nights and warm days increased. In addition to the ice days, the mutation of
other extreme temperature indices occurred in the 1980's to 1990's. The extreme maximum temperature
and extreme minimum temperature, numbers of summer days, tropical nights, frost days, warm nights,
cold days, cold nights, warm days all had cycles of 27 years; and the number of ice days had a cycle of 29
years. Overall, in the past 50 years, extreme warm indices increased, and extreme cold indices decreased
in Changde. The possibility of occurrence of extreme weather phenomena increased, which might cause
drought and high temperature in summer and warm winter. Preventive measures should be taken to protect
the industrial and agricultural production and people's life from negative effects.
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Table 1 Indices for extreme air temperature used in this study
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Table 2 Analysis of extreme temperature
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Fig.7 The period of extreme temperature relative index of Changde
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Table 3 Results of factor loadings perceptual explained variance in temperature extremes in
Changde from 1963 to 2012

EiEL D o JE[R]EE
1 2 3 4
H % Ssu 0.93 -0.01 0.04 —0.04 0.89
VK H 1D 0.14 0.89 -0.01 0.10 0.84
PRE TR 0.82 -0.02 -0.03 -0.37 0.83
7 H % FD -0.23 0.58 -0.06 0.67 0.85
B TN10 -0.28 0.20 -0.15 0.79 0.92
PR TNYO 0.72 -0.17 0.43 -0.33 0.85
¥ H TX10 —0.20 0.18 0.01 0.24 0.98
I H TX90 0.66 —0.14 0.64 -0.02 0.88
B SR TXx 0.04 -0.08 0.94 -0.09 0.90
AL TNn 0.24 -0.81 0.17 -0.19 0.78
I % 45.54 17.55 12.23 7.08 —

2R % 45.54 63.09 75.32 82.40 -
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Table 4 The correlation matrix of temperature extremes in Changde from 1963 to 2012

%ﬂ%ﬁg‘ SU D TR FD TNIO  TN90  TXI0  TX90 TXx TNn

SU 1.00

ID 0.091 1.00

TR 0.760" -0.037 1.00

FD -0.317 0.542" -0.409"  1.00

TNIO  —0.341 0.274 -0.554"  0.668" 1.00

TN90 0.646" -0.132 0.689" —0.481" —0.611"  1.00

TX10  —0.312 0.281° -0.386" 04197  0.6217 -0352"  1.00

TX90 0.611" -0.032 04847 -0327" -0.389" 0.802" -0.246 1.00

TXx 0.141 —0.111 0.118  —0.185 —0.199  0.400" -0.027 0.541" 1.00

TNn 0.230 —0.547" 0257 —0.590" —0.480" 0428 —0.293" 03817 0223 1.00
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