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Fig. 1  Location of 31 meteorological stations in Qinling Mountains
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Tab.1 Definition of extreme temperature indices
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Tab.2 Variation tendency of extreme temperature

indices in Qinling Mountains during 1960—2013
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Fig.2 Variation tendency of extreme warm indexes in Qinling Mountains during 1960—2013
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Fig.3 Variation tendency of extreme cold indexes in Qinling Mountains during 1960—2013
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Tab.3 Comparison of variation tendency of extreme temperature

indices between Qinling Mountains and other regions
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Tab. 4 Linear trends of extreme temperature

indices before and after mutation years in Qinling Mountains
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WSDI/(d/10 a) -0.39 0.58 CSDI/(d/10a) 0.51 -0.35
GSL/(d/10a) 0.22  3.16 DTR/(°C/10a) -0.08 0.07
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Tab.5 Correlation coefficients between extreme temperature

indices and annual mean temperature in Qinling Mountains
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Tab.6  Analysis of factors involved in extreme temperature

indices of Qinling Mountains from 1960 to 2013

For 1 2 3 4 5
SU 0.83 0.21 0.18 -0.04 -0.19
D -0.52  0.57 -0.26 -0.25 -0.31
TR 0.73 0.26 -0.33  0.28 -0.02
FD -0.67  0.37 0.40 0.30 -0.04
GSL 0.65 -0.15 -0.06 -0.50  0.00
TXx 0.61 0.43 0.07 0.46 -0.08
TXn 0.47 -0.62  0.07 0.40 0.34
TNx 0.46 0.49 -0.22  0.56 -0.04
TNn 0.11 -0.56  0.17 0.42 -0.22
TX10 -0.83  0.06 -0.17  0.06 -0.08
TX90 0.89 0.20 0.11 -0.19  0.07
TN10 -0.64  0.35 0.53 0.03 0.29
TN9O 0. 80 0.11 -0.42  -0.06 0.17
WSDI 0.68 0.19 0.20 -0.22  0.18
CSDI -0.45  0.28 -0.27  0.02 0.72
DTR 0.68 0.21 0.65 -0.14  0.05
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Yaqing, REN Guoyu. Variation characteristics of extreme

Variation of Extreme Temperature and Its Impact on
Regional Warming in Qinling Mountains During Recent 55 a

ZHANG Yang, BAI Hongying”, HUANG Xiaoyue, SU Kai

(College of Urban and Environment Science, Northwest University, Xi‘an 710127, Shaanxi, China)

Abstract: Research on extreme temperature is of great significance to the study of climate change. Based on the
data which were daily maximum temperature, the minimum temperature and the mean temperature observed from 31
meteorological stations in Qinling Mountains from 1960 to 2013, sixteen extreme temperature indices were obtained.
Linear regression, M-K test and factor loading analysis were used to study the variation of each index, therefore to
reveal the variation of extreme temperature and its impact on regional warming. The results showed that; (1) The
extreme temperature in Qinling Mountains had increased remarkably in past 55 years and increasing amplitude of
daily maximum temperature was more intense than that of daily minimum temperature. The extreme warm indices
showed an upward trend, while the extreme cold indices showed a downward trend more importantly, the amplitude
of warm indices were relatively larger. (2) The tendency rate of monthly maximum value of daily maximum

(minimum) temperature, monthly minimum value of daily maximum ( minimum) and diurnal temperature range
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were 0.14 (0.06), 0.38(0.11) and 0. 08 C/10 a, respectively. The occurrence of summer days, tropical
nights, warm days, warm nights, warm spell duration days and growing season length showed a significantly
increasing trends at the rates of 3. 91, 1.89, 2.59, 2.24, 1.29 and 3. 15 d/10 a, respectively. while the
occurrence of ice days, frost days, cold days, cold nights and cold spell duration days had significantly decreased
by -0.7, -3.01, -1.79, -2.05 and -0.45 d/10 a, respectively. (3) The variation trend of extreme
temperature indices in Qinling Mountains were as same as the global and the national trends, but the amplitude of
them were relatively smaller. The mutation years were mainly concentrated in the 1990 s. (4) In recent 55 years,
the climate warming in Qinling Mountains was closely related to the change of extreme temperature indices. Among
all the indices, only summer days, tropical nights, warm days, warm nights and cold days were the major

contributors to climate warming over the Qinling Mountains.

Key words: Qinling Mountains; climate change; extreme temperature; mutation test



