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Abstract: Using daily temperature observed in Qinhuangdao from 1957 to 2013, the methods of linear
fitting, accumulative anomaly, Mann-Kendall mutation testing method, principal component analysis,
MATLAB wavelet analysis and other correlation analysis were employed to calculate and analyze
WMO’s ten indices of extreme temperature. The results showed that: in the past 57 years, the extreme
high temperature and the extreme low temperature had upward trends, ice days, frost days, cold days and
cold days had downward trends, while summer days, hot nights, warm nights and warm days showed
increasing trends. The decadal analysis showed that the extreme temperature had a stage variation and
mutant phenomenon in recent 57 years, in addition, the majority mutations focused on about 1980°s.
The reason of rising temperatures was warm indices, among them, hot night and warm night increased
obviously, had a large contribution to the trend of rising temperature. Ten kinds of extreme temperature
indices in this paper existed about 30 a period, a part of indices existed about 18 a, 8 a, 3 a period.
The increase of extreme weather events would make drought, diseases, flood and other meteorological

disasters, thus preventive measures should be taken.
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Tab.1 Indices for extreme air temperature used in this study
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Fig.1 Change in extreme low, high annual temperatures of Qinhuangdao City during 1957—2013



410 HuBRFR Il %61
2 W IRAE AL R T
Tab.2 Analysis of extreme temperature
el AR R 2H 7KH K FEH bR 1203 “H 1z H
(C-(10a)H  (C-(10a)"  (d:(10a)™ (d-(10a)") (d-(10a)") (d-(10a)") (d-(10a)™") (d-(10a)") (d-(10a)") (d-(10a)™")
0.03 0.63 1.33 -1.93 3.34 —2.80 —2.21 2.51 —0.64 1.03
ety Foe e /UL
3 -
2 -
1
1
= 0
K
_] L
_2 -
— L _3 L
1957 1964 1971 1978 1985 1992 1999 2006 2013 1957 1964 1971 1978 1985 1992 1999 2006 2013
GR GRI
12 1957—2013 4% B im0 . e e <Ll M=K G
Fig.2 M-K test in extreme low, high annual temperatures of Qinhuangdao City during 1957—2013
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Fig.4 Change in extreme temperature adiabatic index of Qinhuangdao City during 1957—2013
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Fig.9 The period of extreme temperature adiabatic index and relative index of Qinhuangdao City during 1957—2013
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Tab.4 Results of factor loadings perceptual explained variance in temperature extremes in Qinhuangdao City during 1957—2013
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