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Abstract

Based on the long series temperature data of Songming and Chenggong national weather stations
around Kunming Changshui airport in Yunnan Province, according to the statistical principle, the
extreme minimum temperature values in this area is estimated by using Gumbel probability dis-
tribution and K-S inspection, in order to improve the understanding of the possible and potential
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low temperature intensity of Kunming Changshui airport. The results show that the extreme mini-
mum temperatures of Kunming Changshui airport and its surrounding areas with 10, 20, 50, 100,
500 year return periods are -7.9°C, -9.2°C, -10.9°C, -12.1°C, -15.1°C respectively, and the intensity
is weaker than the low temperature extreme value of -15.8°C occurred on December 29, 1983. The
occurrence probability of this rare low temperature is 500 year return period roughly.
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Figure 1. The geographical environment of Kunming Changshui airport
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Figure 2. The topographic map within 30 km around Kunming Changshui airport
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Figure 3. Distribution of national weather stations within 50 km around Kunming Changshui airport
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Figure 4. Interannual variation of extreme minimum temperature at Songming weather station
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Figure 5. Interannual variation of extreme minimum temperature at Chenggong weather station
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Table 1. The estimated values of extreme minimum temperature at Songming weather station
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2 0.5 -4.4 0.0 0.1 1.0
5 0.8 ~6.5 0.1 0.4 0.9

DOI: 10.12677/ccrl.2022.113031 321 SR AR


https://doi.org/10.12677/ccrl.2022.113031

A A

Continued
10 0.9 -7.9 0.3 0.5 0.9
20 0.95 -9.2 0.4 0.7 0.9
50 0.98 —-10.9 0.7 0.8 0.8
100 0.99 -12.1 1.0 1.0 0.8
200 0.995 —13.4 1.3 1.1 0.8
500 0.998 —-15.1 1.8 1.3 0.8
1000 0.999 -16.3 22 1.5 0.8
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Figure 6. Probability diagram of extreme minimum temperature at Songming weather station
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Table 2. The estimated values of extreme minimum temperature at Chenggong weather station
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TP (4F) TRAUEH Wi AR R(C) Ti % FrifEZ AR
2 0.5 -2.5 0.0 0.2 1.0
5 0.8 —4.1 0.1 0.3 0.9
10 0.9 -5.2 0.2 0.4 0.9
20 0.95 —6.2 0.3 0.5 0.9
50 0.98 -75 0.5 0.7 0.8
100 0.99 -8.5 0.6 0.8 0.8
200 0.995 -9.4 0.8 0.9 0.8
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Figure 7. Probability diagram of extreme minimum temperature at Chenggong weather station
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Figure 8. Comparison of probability fitting distribution of extreme minimum temperature at Songming weather station
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Figure 9. Comparison of probability fitting distribution of extreme minimum temperature at Chenggong weather station
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