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Abstract: Fine particulate matter ( PM,;) pollution is a serious environmental problem in the process of urbanization in
modern society, and it is one of the most important research hotspots in the study of urban atmospheric environment. As a
world-class urban agglomeration, Guangdong-Hong Kong-Macao Greater Bay Area is not only an important embodiment of
the economic, social and cultural development of urban areas, but also an important component of the national regional

development strategy and the foothold of policy implementation. Therefore, the ecological environment of this region is
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particularly important. The temporal and spatial distribution characteristics of PM, ; concentration data in Guangdong-Hong
Kong-Macao Greater Bay Area from 1999 to 2016 were analyzed. Moran'l index was selected as the measurement in spatial
autocorrelation analysis. The relationship between PM, concentration and meteorological factors in the study area was
discussed by multiple linear regression model. The results indicated that the PM, 5 concentration in Guangdong-Hong Kong-
Macao Greater Bay Area increased firstly and then decreased from 1999 to 2016. The air quality improved significantly after
the highest concentration in 2008, and the similar values of annual average PM, concentration tended to aggregate
distribution in 1999, 2009 and 2016. The hot spots were concentrated in the administrative core area of the bay area; the
cold spots were concentrated in the core edge area, where the air quality was better. Pearson correlation analysis ( actual
evapotranspiration (aet) , solar radiation (srad), minimum temperature (tmmn), vapor pressure (vap), saturated vapor
pressure difference ( vpd), wind speed (ws)) was used to select six meteorological factors for regression analysis to
evaluate the significant factors affecting the temporal and spatial distribution of PM, ; concentration. The results showed that
there was a negative correlation between srad and PM, , in this study area, which is quite different from other related studies
in other cities. The tmmn and vpd were positively correlated with PM, 5 concentration, while ws was negatively correlated

with PM, ;concentration.

Key Words: Guangdong-Hong Kong-Macao Greater Bay Area; PM, concentration; spatial pattern; influencing factors
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Fig.1 Trend of annual average concentration of PM, s in Guangdong-Hong Kong-Macao Greater Bay Area from 1999 to 2016
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Fig.3 Spatial agglomeration characteristics of PM, ; concentration in Guangdong-Hong Kong-Macao Greater Bay Area
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Table 2 Result of multiple linear regression analysis for PM, 5 concentration

fifp ARtk E 4 brifiiR . P
Explanatory variable Coefficient Standard error

WU Constant 0.01 2.86 39.18 2x10710
SLPRZERLEE aet 0.27 0 28.84 2x107'0
KIA4E ST srad -0.09 0 -14.35 2x10710
FAREE tmmn 0.10 0.22 45.45 2x107'
ZEAUE vap -0.01 0.23 -46.06 2x1071
TFRK A2 vpd 0.74 2.22 -33.71 2x10710
U ws -3.65 0.01 -24.95 2x107'0
R? 0.62
K IF R? Adjusted R? 0.63
P 2.2x1071

aet : SLPRZEHE Actual evapotranspiration ;srad ; KFH4E 4T Downward surface shortwave radiation ; tmmn ; i {I7EE Minimum temperature ; vap ; 2575,

FE Vapor pressure ; vpd : f /K522 Vapor pressure deficit; ws: X Wind-speed
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