Fine particulate matter (pm2.5) 1s a major air quality concern. It 1s defined as particulate
matter with diameter of 2.5 um or less. Airborne particulates can be inhaled by the human
lungs, where they are absorbed into blood and consequently are responsible for harmful
health effects. “Aerosol Optical Thickness” is the degree to which aerosols prevent the
transmission of light by absorption or scattering of light. AOT could also be used to estimate
the air condition.

Studies showed there 1s a linear correlation between PM2.5 and AOT 1n separately consider-

ing with several cases, like anthropogenic aerosol, dust aerosol. In this study, the relation-
ship between PM2.5 and AOT will be tested based on dataset of China. Since PM2.5 con-
centrations depend on meteorological conditions, the correlation of PM2.5 with meteorolog-
ical data and AOT with meteoroidal data would be tested, too.

It 1s known that China 1s suf-
fering serious air pollution.

.~ Chinese government has

& made the decision to enforce

The aim of this study is to
s improve the air condition
monitoring methods and pro-
vide efficient advice for Chi-
nese government to make
policies of managing air pol-
lution.

ArcGIS

This chart shows the methods used in ArcGIS, which resulted in AOT and PM2.5 distribu-
tion in China on county level, city level and a regression result of AOT by PM2.5.
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Spatial error regression

Dependent Variable PM2.5 AOT

Independent Variable RIEgEEICITE Temperature
Humidity Humidity
Wind Speed Wind Speed

These two regression are both used spatial error model. Because there 1s spatial dependence
among independent variables.

Cluster map

Cluster maps of PM2.5, AOT and a OLS regression of AOT by PM2.5 are created by Uni-
variate Local Moran’l. The results would show the high air pollution clustered areas and
low air pollution clustered areas estimated by PM2.5 and AOT. The cluster map of OLS

(ordinary least squares) regression of AOT by PM2.5 would compare the different results
estimated by PM2.5 and AOT..

Spatial Distribution of PM2.5, AOT and Regression Residuals of AOT
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OLS regression of AOT by PM2.5
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Results of spatial analysis

Moran’s 1

PM2.5 (counties)

Data set AOT (counties)

Regression of AOT by PM2.5
(counties)

0.524213 0.585508 0.587581

All these three spatial distribution of high values and low values in datasets is spatially clus-
tered (based on the statistically significant p-value).

[J
Regression
variable coefficient std.Error z-value Probability
CONSTANT 173.23%9 7.64974 22,6464 0. 00000
Temp_N -1.70686 0.17363 -9. 83045 0. 00000
Humidity_N -0.0729417 0.0753173 -0. 968459 0.33282
wind2 0.531506 0.434841 1.22286 0.22138
LAMBDA, 0.787904 0.0198951 38. 603 0. 00000

Among the indicators of PM25 regression, only the value of Temperature 1s negatively relat-
ed to PM2.5. While other factors have insignificant effects.

COMSTANT Z29_33%9 &._.30583 360._3483 0._0000a
BAirg windZ 0_2595434 0.4521¢1 0_.208405 0_54z252
Zorg Humidi 0_0B35825 0_.a771508 1.1&054 0_.24583
Zavrg Temp H 0.2ee77h 0.1555%&8 1.28l322 0.17241
LAMBDR 0.&e55883 0.0288358 Z2.502¢8 000000

Among the indicators of AOT regression, there 1s no significant factors .
Cluster map
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Relationship between PM2.5 and AOT
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Summary of OLS Results - Model Variables

Wariable Coefficient [a] StdError t-Statistic Probability [b] Robust SE Robust t Robust Pr [b]
Intercept B2.370582 G.75B203 12188238 O 000000+ 9.423891 8.740613 000000
AVG_AVE PM 1.109413 0053229 20.842365 0. 000000+ 0.066500 16.683021 0.000000+ s w2 corsta stkora Lame puaves skpe ST Lty pakes
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PM2.5 is positively related to AOT but positive effect 1s not very strong.
Relationship between PM2.5 and Wind speed

Based on the result of regression of PM2.5, the wind speed has insignif-
icant effects. But when the analysis focus on high wind speed (nearly or
over 10), the negative effect on PM2.5 is significant. The result indi-
cates that when the wind speed 1s high enough, it has a significantly
negative effect on PM2.5.

Comparing the air condition of Hebe1 Province and Hainan Island, both PM2.5 and AOT
value estimate a lower air pollution in Hainan. While in Hebei Province, the PM2.5 value
showed a low air condition, in contrast, the AOT value showed a better air condition. Based
on the cluster map of Regression of AOT, the low correlation between AOT and PM2.5
clustered in Hebe1 Province and the high correlation clustered in Hainan explained the dif-
ferent estimations of air condition.

Unfavorable atmospheric diffusion conditions often cause different levels of air pollution in
different atmospheric layer. Shijiazhuang is a city of Hebei, which has high nearly for-
mation contaminant concentration, but its atmospheric mixed layer

pollutant load 1s not high (LiMeng, 2015). The similar results also
showed 1n this study. Hebei province and Beijing area showed a
low-low cluster of the OLS results, which means in Hebei and

Beijing area, the values of AOT and PM2.5 are significantly

negative related. This study supports the previous work. Further study could focus on more
detailed measurements of air pollution.
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PM2.5 data source: Center for Geographic Analysis (CGA) Data verse, Harvard

AOT data source: NASA Earth Observations Created by Qinggian Liu, GIS 102
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