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The spatial-temporal variations of extreme temperatures in the Qinling-
Daba mountains and adjacent areas during 1960-2017
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(College of Geography Science and Tourism, Shaanxi Normal University, Xi’an 710119, China)

Abstract: Based on the daily temperature data of 47 meteorological stations in the Qinling-Daba moun-
tains and adjacent areas from 1960 to 2017, the spatial-temporal characteristics of extreme temperature
were analyzed by using climate tendency rate, correlation analysis and M-K mutation test. The results
are as follows : (1) In the past 58 years, the extreme temperature extreme index, summer days, hot
night days, warm day (night) days, heat duration days, and biological growth season days tended to in-
crease, the extreme low temperature index tended to decrease. (2) The spatial variation of extreme tem-
perature changes in the northern and southern Qinling Mountains is significant; the extreme temperature
index in the northern and eastern Qinling Mountains increased in response to climate change more obvi-
ously than in the southern and western Qinling Mountains. The number of freezing days, frost days and
cold days in the northern and adjacent areas showed a downward trend; the number of summer days,

warm days (nights) and heat-sustaining days in the eastern and northern Qinling Mountains showed an
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upward trend. (3) The average temperature changed suddenly in 1996. The effects of extreme tempera-

ture events on the northern and southern Qinling Mountains were different. The extreme high temperature

index showed a significant increase trend, and the extreme low temperature index showed a decreasing

trend, indicating that there is a good correlation between extreme temperature changes and climate warm-

ing. (4) Pearson correlation indicated that all the extreme temperature indices had a good correlation,

except for the extreme indices. (5) The Hurst index results show the same direction change trend of ex-

treme temperature index in the northern and southern Qinling Mountains.
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Fig. 1  Distribution of meteorological stations in the Qinling—Daba mountains and adjacent areas
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Table 1  Definition of the 16 extreme temperature indices
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Fig.2 Liner trend in extreme indices of annual extreme temperature events

in the Qinling—Daba mountains and adjacent areas during 1960-2017
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Fig. 4 Liner trend absolute indices of annual extreme temperature events in the research areas during 1960-2017
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Fig. 5 Spatial distribution of Liner trend absolute indices of annual extreme temperature events

in the Qinling—Daba mountains and adjacent areas during 1960-2017
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Fig. 6 Liner trend in relative indices of annual extreme temperature events in the research areas during 1960-2017
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Fig. 9  Spatial distribution of Liner trend in other indices of annual extreme temperature events

in the Qinling—Daba mountains and adjacent areas during 1960-2017
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Table 4 The extreme temperature indices in the research area during the periods of 1960-1995 and 1996-2017
S| TXn TNn TXx TNx IDO FDO SuU25 TR20
1960~1995 -1.35 -8.92 36.93 25.86 6.01 65.38 127. 19 63.47
1996~2017 -0.85 -8.03 37.65 26. 44 4.01 52.70 138.03 71.17
RALH R AL ETF Tt BT EJr T TR BTt EJF
mH TX10p TN10p TX90p TN9Op WSDI CSDI GSL DTR
1960~1995 10. 07 9.98 10. 29 10. 28 3.61 1.77 300. 7 9.38
1996~2017 7.77 5.51 14.93 17.8 10. 89 1.57 309. 81 8.10
RASHIE AL T T L3t Lt Lt T Lt TR
5 WD AR B AL ) Hurst 54X
Table 5 Hurst index of extreme temperature indices in the Qinling—Daba mountains and adjacent areas

TXn TNn TXx TNx IDO FDO SU25 TR20

0.73 0.61 0.79 0.89 0.78 0.97 0.93 0. 81

TX10p TN10p TX90p TN9Op WSDI CSDI GSL DTR
0.92 0.95 0.93 0.97 0. 68 0.72 0.83 0.56
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