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Study on the Impact of Roadside Forests on Particulate Matter between Road and Public
Openspace in front of Building Site'®
- Case of Openspace of Busan City hall in Korea -
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ABSTRACT

This study was conducted to examine the effects of constructing streetside urban forests on particulate matter
(PM) content in pedestrian paths and open spaces created between the main streets and buildings in a high-rise,
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high-density urban area. The study site is a 70m-wide open space between Busan City Hall and Jungang-street
in Busan, Korea. The results showed that the density of PM differences between the open space and the adjacent
main street were small in regions without linear trees and shrub rows during both the weekdays and weekend.

On the other hand, the areas with linear trees and shrub rows were found to have significantly higher

concentrations of PM compared to the roadway. In particular, sections with linear trees and shrub rows had

higher PM levels both on roads and in adjacent open space, indicating that the composition of linear trees and

shrub rows increased the concentration of PM in the off-street open space in areas with wide space between the

roadway and building. The impact was more significant in the open space than the roadway. This phenomenon
can be explained by the fact that PM generated by vehicles flows through the roadside shrubs by rapid wind flow
but does not disperse widely in the pedestrian paths where the wind flow was reduced. In this study, we found

that the roadside tree and shrub walls slowed the flow of wind, causing vehicle-emitted PM to accumulate if

a wide open space was created between the road and building, resulting in higher concentration of PM in the

open space. We confirmed that the distance between the road and building was a critical factor for constructing

linear trees and shrub rows to reduce PM generated by vehicle traffic.
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Table 1. Average APMN data value of Particulate
Matter (PM, s/PM o) near the survey site

Date APMN Location PM, s PM,g
Yoensan-dongl 383 76.9

Weekend
(2017.09.24)) Oncheon-dong2 423 74.0
Jeonpo-dong3 45.0 70.6
Yoensan-dong1 47.3 88.9

Weekday
(2017.09.25)) Oncheon-dong2 48.7 75.9
Jeonpo-dong3 55.7 80.4

¥ 1: 0.3km, 2: 2.7km, 3: 3.3km from the survey site
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Figure 1. Location of study site
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Table 2. Average value of Particulate Matter (PM;s/PM) in the survey site

PM2,5 PM]O
Date Location®  Sample N. Pedestrian Road Pedestrian Road
(max/low) (max/low) (max/low) (max/low)
A 180 16.2 (11/20) 17.8 (9/30) 39.3 (24/65) 47.3 (22/91)
Weekend
(2017.09.24)) B 180 20.5 (15/28) 19.0 (14/60) 58.0 (35/96) 43.9 (27/134)
C 6 29.8 67.7
A 180 39.8 (26/53) 36.4 (25/60) 77.6 (50/111) 76.7 (45/134)
Weekday
(2017.09.25.) B 180 44.3 (33/58) 39.6 (25/54) 102.2 (72/143) 80.8 (51/121)
C 6 50.2 99.2

% A: non shrubs, B: shrubs, C: APMN data (Yoensan-dong(6hour: 08:00~13:00))
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Figure 2. Box plot comparison of PM,s(top) and PM;q(bottom) of each survey plot.
*24: date, B: without tree and shrub, G: tree and shrub, R: road, P: pedestrian path
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Table 3. Result of Levene test for equality of variances (Sep. 24)

Levene statistic dfl df2 Sig.
PM, s 31.911 3 716 .000
PMy, 20.395 3 716 .000

Table 4. Result of Welch’s robust test for means (Sep. 24)

Statistic dfl df2 Sig.
PM; 5 97.058 3 375.385 .000
PM;, 100.630 3 384.969 .000

Table 5. Result of Games-Howell’s multiple comparison (Sep. 24)

Dependent variable (DNO (HNO -7 Std. Err. Sig.
B R -1.61117 .3834 .000
B P G P -4.3056" 2613 .000
PM,. G R -2.8667: 3499 .000
GP -2.6944 4164 .000
bR G R -1.2556 4770 .044
G P G R 1.4389" 3857 .001
B R -8.0056" 1.2250 .000
B P G P -18.7333" 1.0891 .000
My, G R -4.6444** 1.0225 .000
GP -10.7278 1.4314 .000
BR G R 3.3611 1.3814 .073
G P G R 14.0889" 1.2625 .000
*p<0.01
B: without tree and shrub, G: tree and shrub, R: road, P: pedestrian path
Table 6. Result of Levene test for equality of variances (Sep. 25)
Levene statistic dfl df2 Sig.
PM; 5 14.446 3 716 .000
PM,o 0.111 3 716 954

2 S olZAtEolE 9] HEe 17t Welch®]
Aro] FAAT AIF|E 9% M Rofste] 7 A3 9]
VAR Fatgkol frefmigt Aol7h AlEe el 4
AT, A 2 Fatato] 245 $13) Games-HowellYH
& 287 A FAFE 001 $FEOIA PMysi= 7hREX
7F 2REA] QR 3ke] Hrt 7 wgton, ui g 2
=A7F 2QH A e] Hrrh 7P w9tk w2l A F
Ao vAHAlEE 2ol 7t FAIH Roldel 1FHA o
ATk PMio= ARG O 2 7hR5A] v Ao K

A

T7F 7P RQHAL VhR Al 2R Hevt 7Y =9
ok i ER2e 7EREA] v 2dA 0 nAHAE Rt F
Aoz goluahi] 24 SRt Eokont Holt By
Sl

291 259 WIAIEA] gl e Levened] 54t 42
3t PMys= 2A4RS] F2Ado] JIAER] ghorom PM 2 &l
FE AT PMysoll theh Welch #4437 A12|%= 99%4<=0]
A frofste] et 2k Fatake] E45 918 Games-Howell
O ARFEAZ AASHITE A AT AlEE 99% ol Al

IS



2y =2 ARRAzt F9 o Eadolxe] vAHA e WXL geF AT

330

Table 7. Result of Games-Howell’s multiple comparison (Sep. 25)

Dependent

variable (DNO (J)NO 1-7J Std. Err. Sig.
B R 3.4389° 6937 .000
B P G P -4.4444° 7026 .000
PM,.< G R 2667 * 7500 .985
G P -7.8833 .6114 .000
BR G R -3.1722" 6652 .000
G P G R 47111° 6746 .000
p<0.01
B: without tree and shrub, G: tree and shrub, R: road, P: pedestrian path
Table 8. Duncan’s Post-Hoc test result for PM;, (Sep. 25)
df. Gl G2 G3
B R 180 76.744
B P 180 77.556 77.556
G R 180 80.811
G P 180 102.156
Sig. .631 .054 1.000

ZtR=A) nRAgA G0 Kol 72527 2AdH E29
O AR EFO] WAl 7FR ] 24X BETt FA A
o7 7P wo o FREQLE Bate] FRAo]
H PM o> LYui A AL AT} FRfo] 101.4222 A1F =
99%==oll A ek 7t &Ko7k 1A= itk Mk 7t zfolE
gR18t7] 9@l Duncan®] AF-HAS AAJst=t, 44
I 7tR 52 AR BEO] ul|HA|FFe] TR 37 Ao
Hr} =2 Zlo® gRIEgit U] 37] k-2 FAH S
2 A Yoz FHRECh

ool Mot 7+ BAA Zfo] AT} PMyset PMyp B
7hE2=A) 24290l Byt o] o2 F7tol| Hls| dA
3] = YebdS E1E 4= 9)olth ol it =4
W AEY £2 Afo|7h g2 B 9 @ ZAFo]A0] -
2o 2t B o] Bejg 98 2Agsh= It
7hE47L 5 vigre] 35 wWeliste] xjeFolsel <3|
s AEjAL B QAR E B W FASZE Yol 22%
o AAA 7= S k= Aoz st 4= Ik o]y
Sk Aabs Qo 22314 AofjEo] gle IEER QEAT
o] A0 HAHA| A3}t GIE HEA= THREA 7L vl
Z2IstHA =i YA 245 ojoF & AAEE Gromke et
al.(2016)2] Ao} -2 Wgo & o 4= ity QoFs
W 1 EA A m2e; AEE Ate]e] F3to] WA SR
H FFolu wUEAl, FH i 59 H9- 7R 2

Jote sAdle B 3 FASl vAEAE 54
AA AR FA) B2 3718 E FAET TRl B2
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