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Abstract: The objectives of this study were to investigate the spatiotemporal distribution of haze days and
the influencing factors.,and to provide theoretical reference for the study of the haze formation mechanism
and cross-border transport mechanism in Ulangab and its upstream and downstream areas. Using meteoro-
logical data from 11 stations in Ulangab from 1971 — 2015, combined with environmental pollution data
from 2015, we analyzed the spatiotemporal and distribution of haze days in time series,abrupt situations,
periodic scale changes and formation factors. The results showed that the number of haze days in Ulanqab
showed a U-shaped trend of “decreasing-disappearing-increasing” in the long time series, mainly concen-
trated in the time periods of 1971—1981 and 2014—2015,with a significantly sudden change in 1971. Spa-
tially, the haze days were mainly concentrated in the southeast,southwest and central regions,with Xinghe
County having a much higher number of haze days than other counties. The intensity of all three scale cy-
cles of haze days tended to weaken,and the small-scale cycle dominated by 3—6 years reappeared in 2014

after disappearing since 1982. The seasonal distribution of haze days shifted from spring to autumn and
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winter, which was due to a change in the causes of haze from natural sources,mainly dusty weather,to an-

thropogenic emission sources,mainly PM, . and other air pollutions.

Key words: Ulanqab; annual haze day; Mann-kendall mutation test; Morlet wavelet analysis; influencing

factor; PM, .
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Fig. 1 Time series of the percentage of haze days anomalies value in Ulanqab from 1971 to 2015
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Table 1 Pearson linear correlation test between 1971 —2015 haze days and other meteorological elements

EH U FFd FRERNE<IO km AR GRS % A2
H % H % R A IR H % H % H % A X 3 B
Pearson G R 0.793" " 0.876" " 0.681° " 0.587"" 0.628" " 0.3917 7 0.150
2 0. 000 0. 000 0. 000 0. 000 0. 000 0.008 0. 327
N 45 45 36 45 45 45 45
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Fig. 2 The time series of the number of haze days in the four seasons in Ulangab from 1971 to 2015 (a) the percentage of

anomalies value and (b) the 5-year moving average values
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Table 2 The monthly data of haze days and environmental pollution indicators in 2015 based on the Pearson linear correlation test

AQI PM, , PM,, S0, CcO NO, O, é?g%ﬁﬁ
Pearson 3¢ & %L 0.643" 0.781"" 0.373 0. 445 0.541 0.701" —0.673" 0.786" "
B 0.024 0.003 0.233 0.147 0.069 0.011 0.016 0.002
N 12 12 12 12 12 12 12 12
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Fig.4 Trend chart of the percentage change of sand dust weather and haze days in Ulanqab from 1971 to 2015
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