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Factors affecting suspended particulate matter (PMyg) - A
case study of traffic air quality monitoring stations in
Taiwan
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ABSTRACT

Recently, suspended particulate matter with a diameter of less than 10 um (PMyq)
is a current urban air pollution issue due to its ability to cause human health
including respiratory symptoms. PM;o which mostly affecting urban areas is emitted
from various sources in particular the transportation sectors. In this paper, statistical
approaches were applied for identifying the influential factors and predicting urban
PMjo concentrations in the traffic areas. Daily records for air quality and
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meteorological data from four ambient air quality monitoring sites in Taiwan were
collected and screened. Pearson correlation coefficient was applied to explore
concentrations, which shows PMy, having a strongly relationship with chemical
pollutants than meteorological factors particularly in the rush hours. In addition, the
multiple linear regression models were also developed to predict the suspended
particles.

(Keywords : Suspended particles matter, Regression analysis, PM;g)
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Figure 12 Variations of monthly PM,, at the monitoring stations

T 1 BHBEH PMao S A7 2 AHRR (R 2

Table 1 Correlation coefficient between daily PM,oand analyzed factor for each monitoring station

A+ piatic co NO, 03 GEE P SO, JeEL 2R
KAIPMyy | -0.22 0.48 0.62 0.17 -0.22 0.6 -0.29
FHEPMy | -0.19 0.42 0.63 0.19 -0.16 0.44 -0.12
{EEIPMy | -0.63 0.71 0.81 0.32 -05 0.33 -0.3
JBlLLIPMy | -0.58 0.72 0.82 0.31 -0.27 0.65 -0.26

F 2 ZMIhE HEARAE PMao 8L M AR 2 AHEA R B
Table 2 Correlation coefficient between daily maximum PM;, and analyzed factor for each
monitoring station

FSEN T co NO, O3 FEEEERE SO, JoE 2
KFIPMy | -0.1 0.35 0.57 0.11 -0.2 0.48 -0.28
HEPMy | -0.13 0.31 0.46 0.07 -0.06 0.38 -0.11
{EELPMy | -0.57 0.52 0.68 0.03 -0.39 0.29 -0.13
JELLIPMy | -0.55 0.49 0.65 0.03 -0.04 0.39 -0.16
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Table 3 Correlation coefficient between hourly PMyq

and analyzed factor for each monitoring station

PSRN R co NO, 0O; FHEHERE SO, JEL R
AKHIPMy | -0.11 0.45 0.64 0.2 -0.26 0.55 -0.16
HEPMy | -0.14 0.33 0.53 0.13 0.1 0.4 0.1
1EHLPMy | -051 0.56 0.7 0.13 -0.32 0.3 -0.17
JBLLLIPMy | -0.45 0.53 0.65 0.15 -0.11 0.46 -0.14

RUERCRUEREAEH - HERKR
BRI - =T Z PMyo (VTG RZ R -
HE K EZ R B EEAR D HRGES
B SR 2 BRI R BRI Z I T
BRENRL R R > SUCH BT R (B R =T
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Ut (E e P - OB (B R =
$di= IR << d =ty it B2 vl N ot ST FP
T EE=TEAR FHITEI T PMuo FYR Z Bl 2
BHS b2 N T RH ISR - EHE
BHRMEBEZEERT AR S LEHAR
MRS T R fE LU AHENRE -

R

Table 4 PMy, regression models established for Yonghe station

SRR TR B T A2 K R? frRsE gy
PM;o( )= 35.74+1.1 NO,+0.53 O3 +5.2 SO, 0.62 TE(EE - AR - &b
-043RH-06T ' TEEHRE - RE
PMyo (H % K)= 46.94+0.98 NO, +3.21 SO, “E(EE - Z&ALR
0.44 | o e
-1.4 T+0.42 O, E -~ B
PMy ()= 51+0.98 NO,+0.3 O3+3.07 SO, 0.55 TE(EE - AR - &b
-0.92 T-0.32 RH ' RIS~ FEENRE
F 5 fEEBE . PMyo A ER B

Table 5 PMy, regression models established for Chungli station
PR TR AR A2 = R fErREEy
PMy (H)= -3.45+119 NO,+0.78 O:#0.72CO | ., —RIbE -~ BE - —Aqbhx
+9.11S0, +1.96WS+7.5 T ' S bR~ RE
PMyo (H 5 K)=41.61+0.96 NO,+0.72 O3+1.66 SO, 0.34 —RIbE -~ BE - Z8MbiR
+8.42 CO-0.76 T ' — & kb - 'F“
PMy (H)= 22.48+0.98 NO,+0.58 O3+.1.57 SO, 0.39 “&IbE - BE - 8L
+6.85 CO--0.57 T ' —& bk - JBE
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%6 {EEL Y PMyo R

Table 6 PMy, regression models established for Fuxing station

18 SR TERIAR B 7 A2 =K R? Ry
PMy, (H)= 97.57+2.12 NO,+0.79 05-2.05 T 079 | —&ILE - & - B
-0.66 RH HEHRE
PMyo (HFK)=229.83+1.52 NO, - .01 T+0.68 O3 | 0.63 | —&/fbLE ~ BE - BE
-0.89 RH FH¥RE
PMyo (H)= 108.5+1.79 NO,+0.57 O;-2.84 T 064 | “EULE - BE - B
-0.34 RH FH¥RE

72 7 Bulinhz PMo 5

Table 7 PMy, regression models established for Fengshan station

LIS AR 77 R | frgssy
PMyo(H)=8.92+2.07 NO, +0.91 O5-1.04 T +30.68 0.79 —&ikE - BE - BE
CO +1.145S0;, =ty =
PMyo(H £ K)= 161.8+1.83 NO, -4.48 T+0.58 O3 0.57 —E8ALE - RE - AR
PMyo(HF)= 89.62+1.34 NO,+0.59 O3-2.74 T 0.57 —“&iLE - BE - BE
+0.73 CO+17.31 SO, —& bk ~ ZE (B
XY B 3 & Ry IEAHRH -
- BB S E B A SRR T
P =R B2 B F B PMy IR A
HEE 2T R A EEERRE  So T EERRLAMRAR - RN T
Bl P 2 ABYTEHRIC * 578 PM RURRERAERRE -
Jaf > (L5 T RAIME > ETETH 10 ) =
4 F - TIEHEZ PMy SRR IRIBEE(E - o
BRI TEARVE IR ST 2 PM g
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