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Abstract: Using the data of CHAP PM, ; and MODIS MCD19A2, the ERAS reanalysis data and the SNPP/
VIIRS satellite monitoring fire point data as well as the least squares method and other analytical methods,

this paper explores the spatio-temporal distribution pattern of PM, ; concentrations in southwest Yunnan
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and the causes of seasonal bursts from the aspect of backward trajectory of pollutants, circulation situa-
tion, high and low air dynamic structure configuration, etc.. The results show that the spatial distribution
of PM,_; concentration and aerosol optical depth (AOD) in the study area are in the pattern of high values
in the south and west but low values in the north and east. The PM, ; concentration is the lowest in July
but is the highest in March in a year. The stable transport of pollution sources from February to April cau-
ses the spring PM; ; concentration value in the study area to be higher and the fluctuation to be smaller
than in the other three seasons. However, the spatial distribution of the percentage change is more obvi-
ous. The percentage reduction in PM, ; concentration in the past 20 years was mostly by from —30% to
—20%, and the percentage change in summer, autumn and winter was mainly less than —30%. More
than 90% of the fire points in eastern Myanmar and northern Laos, which are adjacent to the study area,
occur from February to April. Under the guidance of the westerly air flow, the westward (southwest-ori-
ented) pollutants are transported over a short distance through the high-fire point area, causing subsidence
under the dynamic action of low-layer radiation dispersion in the upper air, and resulting in a seasonal in-
crease in PM, ; concentration in the study area. A large range of meteorological conditions conducive to the
spread of pollutants and the cleaning of more precipitation can reduce the contribution of overseas air pollu-
tants to PM, ; pollution in southwest Yunnan. The effects of changes in fire points outside the key areas on
PM, 5 concentration and AOD show a significant positive correlation. Their effects on PM,; ; lagged behind
the change in fire points by about 2 days, and the correlation between the two gradually weakens from
south to north.
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(b, d) February— April from 2013 to 2020

(In Figs. 5c and 5d, percentage represents the propotion of clusting trajectories)
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Fig. 6
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area in February— April from 2013 to 2020

Longitude-height distribution of average

(colored: diveragence, red box: divergence distribution

of low-altitude to ground in central Myanmar,
blue dashed box: divergence distribution of low-middle
in southwest Yunnan Province in China,

grid area: average altitude)
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Fig. 7 (a) Average PM, ; mass concentration and the change of daily average fire point in key areas in

February— April from 2015 to 2020, (b) temperature difference between 850 hPa and the ground

at 08:00 BT day by day, (c) planetary boundary layer height difference,

(d) precipitation difference and (e) average wind speed difference in February of 2015 and 2019

(In Fig. 7a two green dashed boxes correspond to the data in February of 2015 and 2019)
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Fig. 9 Correlation between number of solar fire points in key districts and PM, ; mass
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Yunnna in February— April from 2013 to 2020

( * indicates that the correlation coefficient does not pass the 0. 01 significance level test)
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