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Abstract

Based on meteorological data of Turpan from 2015 to 2024 and air quality data from 2021 to 2024,
this paper adopts linear trend analysis, human comfort index calculation, Pearson correlation anal-
ysis and other methods to systematically investigate the evolution of climatic elements in Turpan
over the past decade, the seasonal characteristics of human settlement climatic comfort, and em-
phatically explore the coupling relationship between meteorological conditions and air quality. The
results show that: (1) Turpan presents an obvious warming and drying climate trend in the recent
10 years. The annual average temperature, sunshine duration and annual average wind speed are
on the rise, while relative humidity and precipitation decrease significantly. (2) Human settlement
comfort has obvious seasonal variations. The annual comfortable periods are concentrated in
March-May and September-October. March-April and October have the maximum number of com-
fortable days, with the monthly average comfortable days ranging from 28.8 to 30.7 days, account-
ing for 59.3% of the total comfortable days in a whole year. (3) Meteorological factors exert signifi-
cant effects on air quality. Rising temperature, increasing wind speed and decreasing atmospheric
pressure can facilitate the diffusion of pollutants and improve air quality. Increased relative humid-
ity and reduced precipitation are liable to cause pollutant accumulation and degrade air quality.
There is a significant negative correlation between human comfort index and air quality index. Mild
to moderate pollution occurs in winter accompanied by low human comfort level; the air quality is
mainly rated as good in spring, summer and autumn, and the overall climatic conditions for human
living are favorable.
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A Ty WANEREFIE SRS T ONRIE(CC), R, NAHXHEE (%), V NAIHE(m/s).

Table 1. Grades of human body comfort index
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Figure 1. Variation curves of temperature in Turpan, 2015~2024, (a) annual mean temperature; (b) monthly mean maximum
temperature and monthly mean temperature; (c) high-temperature days
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Figure 2. Variation curves of sunshine duration in Turpan, 2015~2024, (a) annual sunshine duration; (b) monthly mean sun-
shine duration
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Figure 3. Variation curves of wind speed in Turpan, 2015~2024, (a) annual mean wind speed; (b) monthly mean wind speed
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Figure 4. Variation curves of relative humidity in Turpan, 2015~2024, (a) annual mean relative humidity; (b) monthly mean
relative humidity
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Figure 5. Variation curves of precipitation in Turpan, 2015~2024, (a) annual precipitation; (b) monthly mean precipitation
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Figure 6. Interannual variation (a) and annual variation (b) of human comfort index in Turpan, 2015~2024
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Table 2. Monthly statistics of days at each human comfort grade in Turpan, 2015~2024 (Unit: d)
F 2.2015~2024 FHEFHAKFEEFRER HERITREN: d)

Atn S ELS by HETIE (e TRBEET & % Fas R
1A 1 28 2 0 0 0 0 0 0
2 A 1 5 16 7 0 0 0 0 0
3H 0 0 1 20 11 0 0 0 0
4H 0 0 1 3 20 6 1 0 0
5H 0 0 0 0 7 13 10 1 0
6 H 0 0 0 0 0 5 18 7 1
7H 0 0 0 0 0 0 13 15 3
8 H 0 0 0 0 0 3 15 13 1
9 H 0 0 0 0 7 13 10 1 0
10 A 0 0 0 9 20 2 0 0 0
11 A 0 2 13 13 2 0 0 0 0
12 A 0 27 4 0 0 0 0 0 0
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Figure 7. Variation of monthly PMa.s, PMio concentrations and AQI index in Turpan
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Figure 8. Correlations between mean temperature and concentrations of PM2.5 (a), PM10 (b), as well as AQI (c) in Turpan
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Table 3. Correlation coefficients between mean temperature and pollutant concentrations as well as AQI
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Figure 9. Correlations between mean relative humidity and concentrations of PM 2.5 (a), PM10 (b), as well as AQI (c) in

Turpan
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Table 4. Correlation coefficients between mean relative humidity and pollutant concentrations as well as AQI
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Figure 10. Correlations between mean wind speed and concentrations of PM2.5 (a), PM10 (b), as well as AQI (¢) in Turpan
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Table 5. Correlation coefficients between mean wind speed and pollutant concentrations as well as AQI
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Table 6. Correlation coefficients between precipitation and pollutant concentrations as well as AQI
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Figure 11. Correlations between precipitation and concentrations of PM2.5 (a), PM10 (b), as well as AQI (¢) in Turpan
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Figure 12. Correlations between mean air pressure and concentrations of PM2.5 (a), PM10 (b), as well as AQI (c¢) in Turpan

12. MEFEHFHS[ES PMes (a). PMio (D)ARERK AQI (c)RIFE M
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Figure 13. Monthly variation (a) and seasonal variation (b) of air quality index and human comfort index in Turpan
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