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Characteristics of Particulate Matter 2.5 by Type of Space of Urban Park
- Focusing on the Songsanghyeon Plaza in Busan -
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ABSTRACT

Roadside pollution has been identified as the main cause of PM,s in urban areas. Green infrastructure has been understood
to mitigate air pollution from roadside traffic effectively, but complication depend on environmental variables. This study
aimed to investigate the characteristic of PM,s by the type of space in an urban park located in Songsanghyeon Plaza,
surrounded by a 12-lane road on all sides. Type of space was typically classified as roadside square (A), sunken square
(B), a mix of trees and hedges/shrubs (C), trees only (D), and grass square (E) according to the land-use type and layers
of trees. PM,5 was measured for nine days, three days for three different Air Quality Forecasts-Good level (0~15ug/m’),
Moderate level (16~35ug/m”), and Unhealthy level (36~75ug/m’). The analysis result was as follows. At good levels, there
was statistical significance in the order of D, E < B, C < A. In the case of moderate levels and unhealthy levels, D and
E were statistically lower than other land-use types. The characteristic of PM,s in the urban park by type of space was
affected by atmospheric flow into the road. The relatively high concentration of A and C was located near the roads.
Although B was far away from the road, the reason for the high concentration of PM,s was that no structures blocked
the air pollution. Thanks to the type of space C, filtering the air pollution from the roads, the concentration of PM;s in

D and E was relatively low.
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Figure 1. Site map and survey plot of Songsanghyeon Plaza,
Busan Jingu

Legend: A: Roadside square.

B: Sunken square,

C: A mix of trees and hedges/shrubs.

D: Trees only.

E: Grass square.
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Table 1. Type of space in Songsanghyeon Plaza

2 £2ERY ISmAolr S wet £ vAA A
2 tlEsks ARolth BE Ash o] maAelE vhezis)
mAAR o)A 22 HE d0m A28 AHel o] A
o) o]k 9l ARt 55m e A2RE 0L vl
ARoItk C 33t £29] AARY AOEA EEE
3m Azleln, 2AE AT A450] 9T 12m BE| 2
5 BB wBo] EFAA Yt EAATRE Y
& A4oltk DS} B £220E 15m 2] AHOE, D v
EMlstolo} 277} AP 0T B5of g 74 TESH: A

e
A

;ﬂ-r/]ﬁx}oi ] Eﬂ?{(}}ﬁégﬂg/] 17}9/] tHEx]Z-]_O_ XA S git]-

35—

A% FR2AHR) U ZAE 2 A28 UF @

ZrA R £4
ol 104 Z 54 .
PMys &&7b PIxle 932 3¢k 9814 Hong ef
al(2018) oA AATE Algre] Wt 3.57] 019l L5mE wAl
HA 347 =] ZAsto] ARt

A A7) Met-OneAte] Aerocet-83124] S35
S AR 5 £4717]18 ARS-aFtH National Institute
of Environmental Research, 2018). 714 $7432] A4 =
ol7] flsliA dASAHHAN] A EFEZRA 5T, sk

30% ofe EE 1Al A WA (calibration) ZH4S X8 5keich

it
e,
ox
o
ol
)

w3 A AL 3] $UT A2 okl ST e

FAZE Q7] vl g F A Hx s ol oY

e UeEp = As WA fsiA 24 A el 7171E A
3

9 @2 AES] SN HolheA) e ¥ HEHO

Classification Type of space Land cover . Layers of tree Relative G.H. GPS points Dlstancg from
(pavement material) roadsides

A Roadside square Concrete 0 35.164030, 129.064526 15m
Sunken square Concrete - 55m 35.164003, 129.064778 40m

C A mix of frees and Natural Ground-+shrub+ 0 35165416, 129.065000 3
hedges/shrubs atural grass round-+shrub+canopy . . 129, m

D Tree only Natural grass Ground+canopy 0 35.165550, 129.065464 15m

E Grass square Natural grass Ground 0 35.166711, 129.066231 15m
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Figure 2. Type of space cross-section illustration and installation points image in Songsanghyeon Plaza(2021.02.28.)
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o Y2181 Ytk HAF ALE TAN71ZA TS Met-oneAt Table 2. National weather announcement and PMps data in Busan,
o] ZA71712A4 A 2m #ol] Fo|Z A ti71E 1A Jnu
B¢ FYst WYX E YAEE FTHEAS T SA it o () Wind [
I AT https: //metone com/products/). dFAI2F B ALThA S e speed(m/s) |
AlA AHEE AR 54707 AAEPEE S wAlE 2020-12-15 -37 27 303
A YAE SA7] wiel, dojsE]ote] EAIN 1S4 «)GO‘E 16/"613) 2021-02-23 74 25 190
oy ~15ug/m
[9) ZZHEA] Aol &] ANAo] 2=x1E vl
-:] D]j”rﬂxl A2 o] ME Afolte] AAQl X5 HIAL 2001-01-16 52 926 %0
P71 ol gt webA dlojde|ol A RSAGAF L S4EE Moderate level oo ™™ 0 02 16 23
o FA| el tigk Aeks metele =4 Oi”* H 2 E SkoiTh (16~35u/m’) : ' -
AgEe z;wml S AT ZR5 PMys F59] o3 2021-02-22 149 24 715
= PMy; dlBEF wet 19 2 ZA7S 308 99 E HES Unhealthy 2020-12-29 6.5 13 783
T3t A %4' JPEZR Jepf o] AA Q1 A gt level 2021-01-14 60 L9 625
~75 3
so] el AL Solalnk 6~ Tm) ot | 138 33 53
5. SABLT U SUZMREY 2 PMps STAO| £ BT PR, 2 dpolrs volE A 39 5 4
=M o 7k dHolEe] 7t TUEIA ot scheffe AFFATS Al
gt 7] FEAREE T D502 FESITh
FAEFA ] FTHRAARIER S43 PMy; 558 YL
wAs7] QA ddu) ‘1%&{%’3(ANOVA)% T st M, oipzn o nxt
ANOVAE 27 ool fee] Haol Mz Zrhk= AF7H
_9. =2 = O - = = o B
EAZL T%O_]'Cq- 9 atolg Fohe Homé—o—-i. At . Ol0J 220} PM,s =EQF =X PM,s & H|m
AR A S AZ & ZuAHA] JESFEE 39 S4%S
el B d gk AHESIiTh £ dFldE ANOVAS HA2AO nwx] dREF T2 HEQ Mol 3
3l 570 FEARE Je 7F HAae] Aot fositia ¥ 08:005-H 12:007H4] F3staoH, S4d SHA7
Uebd 749, 570 F oudt oA AlFRA O R Aol E 7HA] S 713N A EIgk AWS 7] 5832 Table 29F 2t
<A 87 918l Scheffe AFSHA S AAISHATE Scheffe 39 #ASAH ATk AR A HR] S715A A &
S A 7 dlolE Y] A7t dAsHA e o ARS8t AE PMy; AR £ U TR 243

Table 3. Particulate matter data by Jingu and Songsanghyeon Plaza

Songsanghyeon Plaza PMys data(ug/m®)

Jingu

Junpodong A B C D E
Classification PM;s data

(M?an;) Ave | Min | Max | Ave | Min | Max | Ave | Min | Max | Ave | Min | Max | Ave | Min | Max

veg/m’

2020-12-15 11.8 73 1 49 | 136 | 71 49 | 121 | 63 | 46 | 96 57 | 37 | 92 60 | 42 | 87
2021-02-23 115 71 39 | 103 | 66 | 36 9.5 6.7 | 35 | 118 | 59 | 31 90 | 56 | 33 | 79
2021-02-28 108 108 | 84 | 131 | 107 | 92 | 122 | 112 | 90 | 149 | 95 | 81 | 112 | 86 69 | 104
2021-01-16 317 369 | 217 | 501 | 363 | 218 | 471 | 374 | 2017 | 478 | 327 | 191 | 497 | 296 | 171 | 389
2021-02-19 20.5 124 | 74 1169 | 123 | 75 | 160 | 128 | 74 | 188 | 110 | 68 | 166 | 111 | 65 | 147
2021-02-22 185 215 | 210 | 355 | 217 | 204 | 356 | 279 | 212 | 342 | 246 | 176 | 329 | 253 | 187 | 334
Unhealthy 2020-12-29 325 329 | 252 | 434 | 326 | 247 | 537 | 327 | 238 | 468 | 294 | 217 | 428 | 309 | 206 | 50.0
level 2021-01-14 46.8 428 | 299 | 528 | 426 | 293 | 561 | 427 | 293 | 556 | 393 | 27.7 | 574 | 386 | 236 | 583
(36 ~75ue/m’) 2021-02-21 39.3 273 | 190 | 400 | 266 | 179 | 404 | 271 | 188 | 405 | 238 | 166 | 344 | 243 | 161 | 374
¥ A Roadside square, B: Sunken square, C: A mix of trees and hedges/shrubs, D: Trees only, E: Grass square.

Good level
(0~15ue/m’)

Moderate level
(16~35ug/m’)
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a: Time series plot of Good level(2020.12.15.)

b: Time series plot of Good level(2021.02.23.)

c: Time series plot of Good level(2021.02.28.)
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Figure 3. Time series plot in three different PMgs levels
3 A Roadside square, B: Sunken square, C: A mix of trees and hedges/shrubs, D: Trees only, E: Grass square.
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Table 4. Testing differences between PM;s and space types group
means in good level

PMys
Classification Std
N. ave, . F D Scheffe
deviation

A | 394 | 85 21

B 389 8.2 2.1
Space[ o [ ges | g 25 | 53606 | 00007 |D, E (A B, C
type

D 378 7.0 2.0

E | 40 | 68 16

“p05, {01, B 001,

Legend: A: Roadside square, B: Sunken square.
C: A mix of trees and hedges/shrubs, D: Trees only, E: Grass
square,
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Table 6. Testing differences between PM;s and Space types group
means in unhealthy level

PMs PMss
Classification Std, Classification Std
N. ave, . F D Scheffe N. ave, o F D Scheffe
deviation deviation
Al 32 | 56 | 107 Al 4 | 30 | 82
B | 384 | 51 | 106 B | 392 | 39 | 88
Space 1o [ 55 | 105 | 12082 00007 | B A BC Space[ o T age | a5 | g2 | 18894 [0000™ | DE (ABC
type DCA type
D | 38 | 29 | 97 D | 394 | 324 | 6680
E | 32 | 206 | 86 E | 389 | 330 | 79

X065, 0L, X 001,

Legend: A: Roadside square, B: Sunken square, C: A mix of trees and
hedges/shrubs, D: Trees only, E: Grass square,

46 sH=x7sEIX| N 498 65 (2021 12%)

"X05, 01, " X 001

Legend: A: Roadside square, B: Sunken square, C: A mix of trees and
hedges/shrubs, D: Trees only, E: Grass square.
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