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Risk Assessment of Exposure to PM, 5 in Beijing Using Multi-Source Data
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Abstract Through GIS spatial analysis, this study firstly conducts spatial distribution of PM, 5 concentrations
using PM, s data from 35 automatic air quality monitoring stations in Beijing during the period of 2014-2016. Then
population spatial processing is carried out based on DMSP/OLS nighttime light data. On this basis, the authors
assess the exposure risk to PM, 5 pollution in Beijing from four aspects: PM, s concentration, the characteristic of
population exposure, the population exposure intensity, and the population weighted concentration. The results
show that 1) high PM, s concentrations were mainly distributed in the south, while low concentrations were
distributed in the north. There was a good spatial coincidence between the distribution of population exposure to
PM,; 5 and population distribution, i.e. the densely populated area had high risk of population exposure to PM, 5. 2)
During 2014-2016, 100% of population exposed to high PM, 5 yearly mean concentrations (>35 pg/m®) which
exceeded the secondary level of Ambient Air Quality Standards (GB 3095-2012), and the ratio of population
exposed to 24 hourly mean concentrations (>75 pg/m’) declined over a 3-year period. The share of population
exposure to exceeding standard PM, 5 concentration was much higher than those in global average level. 3) The
population weighted PM, s yearly average concentrations and PM, 5 yearly average concentrations had difference,
which is related with exposed population and the distribution of PM, s pollution. 4) The distributions of PM, s
concentration and population are different, so the real impact level on health of human of PM, s pollution is
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different from PM, s concentration. Thus, taking the factor of population into account, the risk assessment of

exposure to PM, s pollution is more accurate.

Key words PM, s; population exposure; population weighted; risk assessment
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Fig. 1 Location of 35 automatic monitoring stations of atmospheric environment in Beijing
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Fig. 2 Population density (a), nighttime light data (b), and land use data (c) of the study area in 2013
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k# 60 pg I A/(m>km?)LA b, & ZER PMys A
S A== S NN E S ARS - E & NI e
B, WS R4, Brilr, SN L SORN SR
N2 55w AR X, 7S X XUBSAE AT 38 70 pg- T3 A/
(m>km®) DL b o AT, &AL R RO 7
B HL Y PMas 15 YL 520, 2258 T 5 YL XA A
Rt 2RI o, R A N 10 B f e XU
3.5 JtFEMREFAOME PM,s i5HE
FFEER

2014 AEAbHUHL XN FINAUS # PMy s o i ik
o 93.04 pg/m’, H PM, s 4F Bk ¥ (85.13 pg/m’)
9.30% (& 11), 2015 4 A AL PM, s 4F 249k B
(84.78 pg/m’) K PM, s 4F ¥ ¥k JE (75.70 pg/m’) &
11.99% ., 2016 4FE N AL PM, s 3R (75.16
ng/m*)H PM, s 4 45 1k BF (68.01 pg/m®) & 10.52%.
2014—2016 4 A F1HAL PM, 5 4F 23 B {E 24 = T
PM, s AE B {E (B 11), U B A7 76 N 14 vh oy A 7
PM, 5 o W B Ml X 19 25 [RIARRAE, JE Rt HbIX PM, 5 75 2%
XoF S A N TR 1) SE2 o 2 i 0 o A T 1 HG P 34 9 3 K

Y V=3

"] o

A DX B PM, s P-4 B2 AT EIACE- 24k
FE LRSS (3 )T LB, BRVEI X PM, s P39k
JES5 NBAIAL PM, s W BE 22 AR/, AT DL Z IS AN T
g, HpXEZHNA —wm 25, HhARB XA
ZEE K, AKX 2014 4E PM, s 4E X I N
89.91 pg/m’, T A K HIAL PM, s 4F ¥4 1 B i
33.64%, iKF| 120.16 pg/m’, P R X AFEAE 4L
FIB AN HENTE PM, s e FE XIS . AR
X E PM, s AE VR EE 5 N AL PM, s ~F- YV FE
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Fig. 11 Population weighted average annual PM; s concentra-
tion and average annual PM;s concentration in Bei-
jing during 2014-2016
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ST 118 52 s Wi R (gt BRE 5 Bb 0T 3R B 7K -
B, AETEN VA FR AN A AR PM.s 1ol M 5 B IX f14 25 i)
FFIE .

2014—2016 4FJ6 3T H XN B A7 7E 48 150 F PMy s 22 55
AR XU, HoA B N A0 AR 7 15 P 8 A B IX
B AL 5Tl X T PM, 5 28 58 KUK 52 384 F [
#3) T PMy s 15 e ik B 2 8] 0 A R AiE 5 N 1
et 161 B i B (1 N TIPS s e - W N B e 1
A 7 IF 0 52 5% XU DA e R 2% B8 PM, 5 75 Y vk i
(10 S5 5 XU DAy T, T N 11 5 508 i B A AR o
A 75 ek B /NN VB, RO R R
W 23 [0) 43 A 5 N 288 B 243 T 4 A 5 B8 ) — 3K
e, I, 8T EAHEMIEA A D RET PM,ysT5
e (i KU K-, AT RA R N FINAL PM, 5 4%
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Table 2 Average annual PM,; 5 concentration and population weighted concentration of each county in Beijing during 2014-2016

2014 4F 2015 4F 2016 4
FTBIX
SEHE AT ERE/%  PWE O AN ERE/%  PEWE S AN ERE/%

IR 89.91 120.16 33.64 86.38 114.92 33.05 77.56 103.31 33.20
VG 3k 92.22 92.22 0.00 85.18 85.19 0.01 77.57 77.57 0.00
HHBA 96.47 96.35 -0.12 88.56 88.53 -0.03 76.81 76.84 0.03
e 86.21 87.23 1.19 78.33 79.20 1.12 69.67 70.37 1.01
£AH 97.64 98.17 0.54 89.15 89.74 0.66 80.37 80.85 0.60
rap-ll| 85.71 86.11 0.47 78.15 78.61 0.59 70.36 70.83 0.66
5T S 85.47 86.17 0.83 79.65 80.35 0.87 69.57 70.09 0.75
SLpl| 106.31 106.12 -0.18 97.01 96.26 -0.78 84.11 83.25 -1.03

X 106.82 106.32 -0.46 98.27 97.53 -0.76 88.81 87.62 -1.34
Bl 105.34 106.49 1.08 96.49 98.13 1.70 85.36 86.39 1.20
73k 85.89 85.02 -1.02 75.70 75.38 -0.42 68.69 69.60 1.33
g 78.85 81.86 3.83 69.26 72.78 5.09 62.30 64.92 421
T4 78.55 79.71 1.48 73.13 74.88 2.38 65.10 66.84 2.68
Er 70.27 71.66 1.98 60.47 62.90 4.03 54.75 58.30 6.48
WE 72.55 75.24 3.70 61.83 66.42 7.42 55.61 58.69 5.54
TEPR 74.19 74.26 0.08 61.43 61.06 -0.60 57.33 57.52 0.33
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