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ABSTRACT

Despite recent projects to create urban forests to reduce the levels of particulate matter, objective evaluation criteria
for selecting suitable sites for the projects have not been provided. The purposes of this study are to identify assessment
items for the evaluation of available spaces for urban forests for the reduction of particulate matter and to analyze the
relative importance of the items using the Analytic Hierarchy Process (AHP). We identified a total of 19 items in five
categories through a literature review and a panel discussion. A total of 29 responses were collected from surveys given
to experts, and an AHP analysis was conducted on the results. As a result, ‘locational characteristics’ (0.355) received
the highest weighted value among the five categories, followed by ‘planting type of existing green space’ (0.184), ‘weather
conditions’ (0.183), ‘physical characteristics’ (0.15), and "human social environment’ (0.128). In addition, among all the
assessment items, ‘proximity of source apportionment of particulate matter’ (0.143) had higher weighted value while
‘plantation of existing green space’ (0.024) had the lowest weighted value. This study will present objective criteria and

directions in the selecting of available spaces to create urban forests for the reduction of particulate matter.

Key Words: Physical Characteristics, Locational Characteristics, Planting Type, Weather Conditions, Human Social

Environment
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Table 1. Deduction of evaluation criteria about available space for urban forest to reduce particulate matter air pollution

Layer 2 Layer 3 Evaluation indexes Reference
Planting ground Planting ground types Lee ef al(2008)
Physical
YSIC,a . Ground types Ground types(flat, sloped, mounded) Hwang et a/(2018), Kim ef a/(2017)
characteristics
Area or width Area(m?) or width(m) of the site Lee et al(2008)
Proximity of source . .
Distance f t t of PMI10 and PM2.5
apportionment of tls t c(e )rom soutce apportionment o an Moon et al(2017)
o site(m
Locational particulate matter
characteristics | Land use Use districts around the site Han ef al(2015), Jerrett et al(2007)
Building arrangement | Open space and site plan around the site Hong ef al(2018), Sung et al(2019)
Traffic volume Average daily traffic around the site Brauver et al(2003), Jerrett et al(2007)
Plantation of existing . ) e . Liu ef al(2018), National Institute of Forest
greenspace Particulate pollution mitigating ability Science(2018)
Planting distance of
Planting type of | ot (oA % prarting distance(m) Xu and Kim(2017)
o existing greenspace
existing green Pionfie demdty of
space antng Censity & panting density (tree/m?) National Institute of Forest Science(2018)

existing greenspace

Planting structures of
existing greenspace

Planting structures

Hwang ef al(2018), Kim ef al(2017),
al(2007), Xu and Kim(2017)

Shin et

Wind direction Main wind direction Park(2017), Shin et a/(2007)
| Wind speed Maximum wind speed(m/s) Lee(2010), Shin ef a/(2007), Wise and Comrie(2005)
Weather conditions -
Temperature Maximum temperature( C) Lee(2010), Wise and Comrie(2005)
Humidity Relative humidity(%) Lee(2010), Shin ef a/(2007), Wise and Comrie(2005)

Disadvantaged groups

Use frequency to disadvantaged groups

Yu et al(2017)

Human social | Floating population

Number of the floating population

Park ef al(2018)

environment | Security of site

Land ownership

Kim and Oh(2019)

Maintenance

Site conditions and management subject

Lee ef al(2008)

HAEH o g ARE wAHA A% BN ZAS A3 7T gl 94 & 5 GHaof o= Wt AEAE B
7yl A3k gAY ASTE EYL Figue 13 2ok FE Fopol| sk MEAe] =& R Aol ¥ F8sth w
HAHA A EAE 2AE A 7R HUEEE] A 2hA & AFelA A7 AR ATk mAEA Az A
TTEE Tt 2ol 39 FEREFE stk 19Ael T A, A B =A% R&D 2493 A EAY
AMe mARA A B4 24 A 2EAbe SRR At S HAEA A7 By sedatel]l 2 H AR7 Ee A
AL, 2HAlIME =2 A 54, JAA 54, 7IE A9 4 A Azt =2 A A77Yo| e A7 FeE o F
A, 713z, AR o FAson, 3gA= 19 oAt ol mAHA A7 EAe A AFAES e E
o] AR rREkECE FAetAth(Table 1 3H2). NEZAE AASeZH Bt ARA s 24478 £
at7] flgtelnh Aizrke AEAS fAlsk7] Sl 2w B
2. AI24E 2 2A AgoA A5 DA Abdel dretslal AHP %7t
WS S0 SAS o] F ZAl SHEHES SIith HAe
Wlﬂ*xl A EAe 2 A9 7HE ks Wrkeket) 93l F 4855 WX, 1 F 297 (35 & 604%) & 3Tt
oM FAHE =9 AEHE AAs] Het] AF AEWES 2 7HE 7 ok B33 SHASY 4R
7F AR EANE AT AR EAR] BT 27 - AH - of Aok oy, 7Y & dvlgow AT F
TAl 5 #E Foke] il Ee VISAEA AEAE 3 L& BA2 2L i e W7k 7 et 7hs et
(273t Aoty dAddsta 5) A7A(AhE, o 55 FxIeith dF 5o wAHA A EAe S
d, STEAE #d AFEA), ZAQAEA, A, dAYo A M AT W, dAE 543 73R T ol
g A E tgeZ 20199 10¥ 154 5-H 113J 59714 olu] ol duht § FR2%HA Hrksle Wjoltt 7t 355
d& Tl wEEHAT 58] AHP A= AfEEE w27 e SH LFE Eo17] Aol 57 AE(L: 2, 2 A F

108 3H=2xZE5(X| M| 478 63(20193 12%)
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Table 2. AHP experts profiles S57F o2 50l vlsl AR A deigth 5, =
- £ol U7l T 9 vA7] AsiME T2 AR et
umber of . G 31 . -
fern - Ratio(%) 7t F2ethe Aol wa §AY HAGus} Lolai
prer m T e 7%, SOl MY F AAM AAH A7t B8
Research institute 7 24.1 Stk AollA A4 714H0.269) 2] 857 FHY = 29 o
Field Private enterprise 6 20.7
Public enterprise 1 34 Table 3. Analyzing the importance of Layer 2
Total 29 100.0 Importance | Priority
Landscape 17 586 Layer 1 Layer 2 (Layer 2) | (Layer 2) CR
Forest 5 172 , Locational
) Eyaluahon of characteristics 0.355 1
Environmental 3 103 importance -
Vi engineering ’ about available Plalmttlmg type of 0.184 )
Jor ) existing green space
ECOIOglCEﬂ 3 103 space for — 0,002
restoration g urban forest to | Weather conditions 0.183 3
mitigate Ground characteristics 0.150 4
Others ! 34 particulate - .
Total 29 1000 pollution | Human: social 0128 5
oD - 502 environment
Education Master 4 138 . . o
Totl 2 1000 Table 4. Analyzing the importance of ground characteristics
6~10 years 3 10.3 Layer 2 Layer 3 Importance Priority CR
11~15 years 4 138 (Layer 3) (Layer 3) (Layer 3)
Seriority | 16~20 years 10 345 Physical Are"f or width 0536 1
>0 years 12 414 characteris)  Planting ground 0.269 2 0
Total 29 100.0 tics Ground types 0.195 3
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Table 5. Analyzing the importance of locational characteristics

. Importance Priority CR
Layer 2 Layer 3 (Layer 3) | (Layer 3) | (Layer 3)
Proximity of source
apportionment of 0.404 1
Locational particulate matter
characteri-| Traffic volume 0.228 2 0.02
stics | Land use 0.204 3
Building 0164 4
arrangement
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Table 6. Analyzing the importance of planting type of existing green

Space
Importance Priority CR
Layer 2 Layer 3 (Layer 3) | (Layer 3) |(Layer 3)
Plaln‘gng density of 0350 1
existing greenspace
Planting structures of
Planting type] 0.343 2

s existing greenspace
of existing — 0.02
green space Planting distance of 0178 3

existing greenspace

Plantation of existing
greenspace

0.129 4

AT 71 FAG] A7 ARl vls) A
02 FQsithE AL uigth 71E 529 AAFE ] 9l
FE2 7|1E A9 AAFE(0129) 3 2174 (0.178) ol 1
& 71E5A 9] AAEE(0.35) 2 AAF2(0.343) ol et =

Tt A E EA vt ole HEvkee] 71 iXH
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the As gulgth, 53] AAeEY] F57 7 WA v
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ANDES} AFE2E ZATOEAN Y] F 9=
welAY Sk PxH»— 715 7HE T e AL

ot = ok A& EEWY AL v AEFEE g
Hah= Aol = Wl““](PMZB) TEE Agsted 23 v
bt v Atk (Hwang ef al, 2018: Kim ef al, 2017). w&hA
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0 AAUEE FuF AT M40 B 99T £ 9
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Table 7. Analyzing the importance of planting type of existing green

Space
i I I v sy
Wind speed 0.330 1
Weather | Wind direction 0.314 2 0
conditions | Temperature 0.157 3
Humidity 0.149 4
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Table 8. Analyzing the importance of human social environment Table 9. Weight of related evaluation indexes
Layer 2 Layer 3 Iinportance Priority CR Layer 3 Importance Overall Priority
Layer 3) |(Layer 3) (Layer 3) Proximity of source apportionment 0143 !
Security of site 0.339 1 of particulate matter o
Human social | Disadvantaged groups 0.235 2 0 Traffic volume 0.081 2
environment | Maintenance 0.235 3 Area or width 0.080 3
Floating population 0.190 4 Land use 0.072 4
Wind speed 0.070 5
W&o (Girl ef al, 2008) 7F-37ke] 5+ F3S TEsof & A Planting density of existing 0,064 6
otk 53] Selbeel AL, F FYo] AF mi BF AYR  meemse
vebe A% pAEA SRk Skl A0 AN T grp T e of edlig 0063 7
(Park’ 2017) E}?‘} 7]%5_73_0]] = Um] ﬂx] %EQ/] fic Building arrangement 0.058 8
UAIH R kg vX 2Rlo]7] W] mAEA] FE9} Wind direction 0057 9
PR RO B2 QIFANSISH 9] S19EE TOEE AuEd R Planting ground 0.040 1
AGE7} 0339E FLE gl 7P e, thar o g Ao Planting distance of existing 0083 "
Z o18NI=(0235), A1) (0.235), H-597(0.190) =2 greenspace
ERTH Table 8 #2). 2, 7H8-2719] ABALS @A) glof  Disadvantaged groups DO =
A BAREI VE FR Q0lolr], HOPAE olGNEG f e e =
Agelel FREE A ST 4EAT AdHoR W o o D
£20 299 U 4 Atk ABAADAY HARL 0 o - -
= = i = Humidity 0.027 17
9503399 227 7P =4 vERg dErkeel mAd The floating population 00z 15
A A B s A 31 FE o i@ 7HE = Plantation of existing greenspace 0,024 19
A B7tske AoE JEikth ki oE Jr7iEE0] £ Total 1 -
e THeoIE R A gz Yt nlEER) A ALY
AL B3 et Q= 2543 = RAYRE 93 (0070) 202 Tefshol she 202 Yekhth W /1 %A
BARES 28e) TS0k & Aoith #AVN025)7h 2 O AAFE0020), FEAT0020), FE0.020), 71£(0029),
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A A 715 B ARA SHA fAHE] Wt nide] 2 b RS o2 BN

B A FLE 9 5 GRS UGBS AP

L% JEHE EWISARA AEA AE

: ZFowe F
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et al. 2018), 7F&Z7 AR A WA H ok NFTESR of shhy & 4 vk E3 WA 2 2P AA 8% 359
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