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Abstract

Based on hourly temperature datasets of Guiyang national ground meteorological observation
stations from 2011 to 2022, the characteristics of diurnal temperature variations and seasonal

ESIM: B, WgE, TR, BT, w2, STRIRIX R HARHME R LT E R HT0]. AR TR
1%, 2024, 13(3): 599-608. DOI: 10.12677/ccrl.2024.133067


https://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2024.133067
https://doi.org/10.12677/ccrl.2024.133067
https://www.hanspub.org/

FMk &

differences over urban areas in Guiyang were analyzed. The results show as follows: The maxi-
mum high temperature in urban areas of Guiyang is concentrated on 15~16 o’clock, while the mini-
mum low temperature at 06~08 o’clock in the daily cycle. In all seasons, the daily minimum tem-
perature appears earliest at 06:00 in summer and the latest at 08:00 in winter. The diurnal tem-
perature variations characteristics change obviously with the season. The occurrence of both daily
maximum and minimum temperature exhibited “double-peak” structure. For the maximum high
temperature, the emergence time is relatively concentrated throughout the year, while the emer-
gence times of the minimum low temperature is centralized in summer but dispersive in other
seasons. The one-hour maximum positive (negative) temperature change time over urban areas in
Guiyang is concentrated on 10 to 13 o’clock (18 to 20 o’clock). The temperature rising and cooling
changes are asymmetric, and the temperature rising changes more slowly than the temperature
cooling. Analyses of the temperature change rate in different time intervals showed that the sharp-
est change takes place in three hours. The temperature change range is larger in spring, summer
and autumn, and the smallest in winter. The probability distribution analysis of the occurrence time
of the maximum temperature change shows that the time at which the maximum positive temper-
ature appears is the most concentrated in winter but the most dispersive in summer. However, the
time at which the maximum negative temperature appears exhibit significant difference in each
month.
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Figure 1. Diurnal temperature variation characteristics in urban areas of Guiyang
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Figure 2. Diurnals variation of maximum temperature occurrence rate in urban areas of Guiyang
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Figure 3. Diurnals variation of minimum temperature occurrence rate in urban areas of Guiyang
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Figure 4. Diurnal temperature variations for 1 hour in urban areas of Guiyang
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Table 1. Average maximum climate rate of temperature variation in urban
areas of Guiyang per month ("C-h™)
#* 1. RIANXERBEHRATIRER C/h

K 1 h Az s A 3 h ARk 6 h A g

1 0.74 0.69 0.57
2 0.93 0.88 0.76
3 1.03 0.98 0.86
4 112 1.08 0.95
5 0.96 0.95 0.83
6 0.80 0.77 0.71
7 1.03 0.95 0.84
8 1.17 1.14 1.00
9 1.07 1.00 0.86
10 0.94 0.91 0.78
11 0.85 0.85 0.75
12 0.80 0.76 0.65
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Figure 5. Violin plots of occurrence rate of maximum positive temperature increment for 1 hour in urban areas of
Guiyang
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Figure 6. Violin plots of occurrence rate of maximum negative temperature increment for 1 hour in urban areas of Guiyang
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