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An Exploratory Study on the Effect of LCZ Type on Particulate Matter

Yeonju Kim - Hansol Mun - Juchul Jung

Department of Urban Planning and Engineering , Pusan National University

29F: 20199 7% $-2lueh= OECD 387 =7k SollAl nlAA7E 78 Azst #%Olﬂ# 22 3 A
9l obdae] 7189 & TN ste] mAHAE ARG e 2 A skITh A R F St o, 4270
A, 17770 AR R T mAEA] B SR (20229 ~2023'9) & U}ES_EM & A B2E
2/dst7] Slaf meetar Qlek, shANt Thed) WiE Yo 2wt AR S Al Ao] o, =X the
32 5/& Eiste] tile v Bavt Qo wfebd] 2 dtolh s FARFAIE e EAY
AEERY XY B 17709 FE|2 B579 LCZ(Local Climate Zone) 2 FAA1E E-43t0] EA|
& BRska, DW71HS 285te] A% PMIO, PM2.5 5=5 mi#stqlch, Ea, LCZEFA

£ 4F35}7] 918l Fragstatsel Moving WlndowE ﬁgo}?‘i@. B R R e e R B e
Alsto] LCZi-RAAI2E PMIO0, PM2.5 ko] #AE S48k, 1 23, A58 wol7h B2 /3% 1
F71 9 =4 82 PMI0, PM2.5 o] 34 4°J VS F= AL AT 4 AT w2 A
T B FA 718t vlAEA] A% AR S 9 H 7|12 ARE 28E Aoz 7|dEr,

F-T~

FR0{: LCZ, =AIZE, OIMIHX|, =AIAIE

Abstract: As of 2019, Korea’s fine dust is the most severe among 38 OECD countries, and in the
same year, 'the Framework on Disaster and Safety Management; was revised to define fine dust
as a social disaster. Currently, the government is working to achieve its emission reduction goals by
preparing a comprehensive fine dust management plan (2022-2023) consisting of a total of five areas,
42 tasks, and 177 detailed tasks. However, it is necessary to come up with measures in consideration
of the various spatial characteristics of the city, not just as a source of emission. Therefore, in this
study, the shape of the city was classified using the LCZ (Local Climate Zone) classification system
into 17 types by building type and land cover type in Busan, and the average annual PM10 and
PM2.5 concentration were mapped using the IDW technique. In addition, Fragstats and Moving
Window were used to quantify the LCZ classification system. Finally, correlation analysis and
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regression analysis were conducted to analyze the relationship between the LCZ classification system
and PM10 and PM2.5. As a result, it was confirmed that the type of low height of the building and
the type of green space with trees had a positive effect on the concentration of PM10 and PM2.5.

Therefore, this study is expected to be used as basic data to establish fine dust reduction policies

based on efficient spatial planning.

Keywords: LCZ, Urban Form, Particulate Matter, Urban Planning
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A A A7) (World Health Organization, WHO)
Abst A ATFA(TARC)= HAIHEAIE 1 o=
A= 245t 3irhAirKorea, 2023). PIAIHAIE= 57]
% LAVSEHSE YA EtE R wiE T SFshkg
T AR o7 HAEY, A A | wet PMIO(A &
o] 10umelsel B A]) 2 PM2.5(2]&°] 2.5umo]
1Rl vjAHA) o2 FEsity, PMI0 AP A4,
&, =Yz 42 Ae A4 1, AsAk o

Ao, T2 HAMAR] 3 9 A4A 5 57 ol
oA 25 LAY ETt, v PM2.59] A9 A&
ol tf7] 5 54 oA whg-sto] 22t AdH
t}(National Fine dust information Center 2023).
ol gt nlAHA| leEEH, WA R =, 7]
3, 7heel 2& Sl Uehum e 2iEet F1lst
A, 7184, vl 2w 251
S 4= QItH(Ebi and McGregor G 2008).

53], 9-2lueke) mAH A (PM2.5) 5= 20199
7|4 OECD(Organization for Economic Cooperation
and Development) 387l 3= 7128 2|5}9] =5
© 2 #rte 9tk (Kindicator, 2022). oo AH= 7
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information Center, 2023). S| A= WA Qo1 3F
Bt As; Ao 3 =9f7F S| XA 9lo
™, 71 5 Aol wE v]AHA] 5= Halo] et
A 3 =2)=]7] A& tHHankey and Marshall
2017; Kim et al, 2023; Kang 2021; Oh et al, 2005;
Shi et al, 2022; Yang at al, 2022). 7|&o= A&,
EZJo]E, 4t 5 A of T A 07 73] = &
aEg nskA] ¢l 9l7] wiiEoltt, wlAHA] wiE
ol opd F]A Q] =A| ol whet vl A HA Y] &
T A3 AL oof whE A o] EhRlE AL 9
ong TAIFE 7} REYE nAHA] A Y
of tiek BoAo] thFEaL 32 & 4= Sk, wet
A mAHA = = ST} 7] 9] ks ol gt
B oomy

R =
IS =Rt

ojng Exold EXTE, 121l 7]
S UEY 0] 5 BAE A 84Ed T
g} 7} dEpd £ Ql7] fi&of|(Brousse O et al,
2016) H|AEA] TS REE g o= g3t
3 Qash d2F 5 sl 2849 Aozt

2 4 9t
EAFeE B4 YR FET, A% e
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Atk FL Y2 BAIQF Y 7HA AL
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340 EAYWIL HRH H5E
A T 84SE st BAAY SHoA A7 7] ol AN, € 29 29 2H S4S
A2 s A} AT e o} v A A] Zhe] A 7[Rk 2 FRe A A0, A Bl 54 uE5E 54
2 243134} i}, shehed| AMEE L Qlth(Demuzere et al, 2021). A

I AJ A+
1, EAIZE 2 A 2] LCZ(Local Climate Zone)
EE2xA

LCZe =AIEA A2 T ZH A HaE Alsst

250 Uwel o] Ex|9 HEL A&
U Ao FAHOE F 1774 fFoE A
o] glom 107k A&FE 73 (LCZ 1~10)3} 7714
EAuE §Y(LCZ A~G) 2.2 FEHrh(Stewart et
al. 2012). £3], A5E F32 A U=} =old
wrek WA Het, LOZ 1~3 32

o] o

‘Compact area’

Table 1. LCZ Framework

Type Classification Functions Type Classification Functions
LCZ1 Compact High-rise LCZA Dense Trees
LCZ2 Compact Mid-rise LCZB Scattered Trees
LCZ3 Compact Low-rise LCZC Bush, Scrub
LCZ 4 Open High-rise Land cover LCZD Low Plant
Built LCZ5 Open Mid-rise LCZE Bare Rock or Paved
LCZ6 Open Low-rise LCZF Bare Soil or Sand
LCZ7 Lightweight Low-rise LCZG Water
LCZ38 Large Low-rise
LCZ9 Sparsely Built
LCZ 10 Heavy Industry
e Builtcategory r
: PR Densc mix of highrise buildings to tens of sorics.

A. Dense trees

W\

1. Compact high- nse

G. Water

lo.ﬁeavy industry 2. Compact mid- m\

: 5 ta
A Local
¢ Bare soil be sandQ. Sprrsely built Cllmate 3. Compact low -rise
Zones

ﬁw

4. Open lugh rise

v hudd ’ ’41’ aat
Lo
L&

6. Open low-rise

-/./

8. Large low-rise

7. Lightweight low-sise

E. Bare rock or paved

D. Low plants

B. Scattered trees | 8

—Paved; Concrete, steel, stone, and glass construction.

1 Dense mix of mid-rise buildings.

—Paved; Stone, brick, tile, and concrete construction.
Dense mix of low-rise buildings.

| —Paved; Stone, brick, tile, and concrete construction.

1 n Open ar of high-rise buildings to tens of stories.
—Pervious; Concrete, steel, stone, and glass construction.
Open ar of mid-rise

| —Pervious; Concrete, steel, stone, and glass construction.

Open ar of low-rise buildi

—Pervious; Wood, brick, stone, tile, and concrete construction.

Dense mix of single-story buildings.

—Hard-packed; Lightweight construction.

Open arrangement of large low-rise buildings.

1 —Paved; Steel, concrete, metal, and stone construction.
Sparse ar of small or medi ized buildi
—Pervious; In a natural setting.

I m Low-rise and mid-rise industrial structures.

—Paved or hard-packed; Metal, steel, and concrete construction.

A Heavily wooded landscape of deciduous and/or evergreen trees.
—Pervious; Natural forest, tree culu\ ation or urban park.
and/or gl

trees.

h
= O{en mid-rise l l’ |
t bt
€. Bush, scrub D

Lightly wooded landscape of decid
q Pervious; Natural forest, tree cultivation or urban park.

F

=

Open arrangement of bushes, shrubs, and short, woody trees.

Pervious; Natural scrubland or agriculture.
Featureless landscape of grass or herbaceous plants/crops.
—Natural grassland, agriculture, or urban park.
Featureless landscape of rock or paved cover.
—Natural desert (rock) or urban transportation.
Featureless landscape of soil or sand cover.
—Natural desert or agriculture.

Large, open water bodies or small bodies.

__Natural category

Figure 1. Description of LCZ classification system (Sources: Yang et al. 2022)
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Z 5 UE 788 YEL, LCZ 4~6 782 Ad o= th(Kang et al. 2023). th2hA] £ Aol A]
‘Open space’® W U= 3 % LHERdTH LCZ 1, © ZAIFEoF vAHA] 7o BAE Hif AlFA S

4+ ‘High—rise’, LCZ 2, 5+ Mid-rise’, LCZ 3, 6
= Low-rise’® ¥olof wje} thA] 7t 4|5
5 539 LCZ A~C SA 2N LHE9] U8} o]
of W&t A, B, C& F-&5}kaL, 7]ef 950 tisiAl=
Table 13} Zro] B&3ltt ®3k LCZEFAA Y A
25 F2 71EHoz BEXHE {4 ¢ HE|
Hajd FAolH, o2 LCZ 4~637F 9 432 LCZ B
919 o 539 Eo] Hefxl Aoz 2heldt 4~ gl
cHFigure 1),

2|, LCZ EFAA Ol 7|9k Fof 2022¥ 7]
20 &2 WUDAPT (The World Urban Database and
Access Portal Tools) Protocolo] 7iehE|o] A A
TAEE YO R 5T 948 3 w4 A =E

A2 4= QA = cHKim and Eom 2017). ©] &
2ol A= Google EarthE &34 17712 LCZ &

Ho Y 4 9k TAX ] HAHL SAGA
GISE o]g3to] UFo] UEEFE 37| 9lall A%
3t 232 Y3t Landsat 8 IS Hig o2
LCZ 484 B8543 LCZ mapS A3 HKim et
al, 2017), o] B4 7P A& e7} =2 LOZ map

& £Z3)7] 93| uEsle] A8 E 22 (Brousse et
al, 2016), WUDAPT®] £2}¢1 %ﬂ“%fﬁw Alsdh=
ofZejA ol AEwrt w11, YWH dlolHE +
53 4= Qlrh= o] o] Urk(Kang et al, 2023).

2| LCZ= %A g4 & Sl8f H“‘Q A
Aol A5t 2| 7| S As], A, =AAE], AEol| A,
& B E A2 g 2-8o] i it} o
ok} AL Hoto] wira ] 28-S Yxskal glo
D2 (Kang et al. 2023), O]AHA]2}e] THA] EAof
A &go) 7hse Aol TeE STt

E3F LCZE BA EAFEHES BFal] Y5) wo
AREE L Gl BAITIEE ElolE BT o A<l
wAo] 7hesitt, BEX| 9 EEot LCZE Hl ARt
A3}, LCZ dlofel«= o] 3 dieo] mhE Exu& 1t
Aol7} s UERER A0 o] % U, =
A9 wolot B 5 83 9= vAlE kS

N
HET

of g3t Hlolel S EXmEE R S Ao

2 @Mé} 1 9J310] 20229 7|2 WUDAPT Protocol
RAAE Aestol w4 sttt

2. EAIENQ} Fragstats

ABLZ B H/H Eoﬂ(Fra,grstats)o Ul% LH‘F 3t

o)

juS

Zo]a1 ‘:}Okd :rL’HE-/\(EX]O] , BA
“4%)3 IH?]_E]% AA7R T SR E TS 5
A A2 2 AARSTE McGarigal and Marks (1995)
7k Aokt olal 4:21e] 710l SHabelo] ey 71
= ASsh=tl o AetA HebEojA gton HE
Azt YAHARE I3 F 7] TR oR T
eI th(Kwon et al, 2012).

o] R FYE=HwEY AU T A9 4
9] 54S Uehis 597 a0l shfe] v=
2 gro] 2L AL thiEshe 540] F = QAR 4
A W W EY 27} 3 o] A4S YehlEe 7
L&t Egol Hh =3 F A

753—4 xZ Eoﬂ Eﬂﬂﬂol‘ﬂ landscape 52
9] patchE H5 Z3}3l 4220] 4] 7:“47\]1*4 =
EZ3l= AL oujsltk(Kwon et al, 2012).

Fragstats= 7'8=54] 9] #3}of| tigh A1} A2
Al F¥ ol o#e A7 9l o (Kang et al.
2012) 219 Y A Auke] 1z e, 7%, tﬂi}—E
o AR oz Wrlely] Lolsin, AR AL E T 9
Z2 O 7hed 7P ohFstal e A Al E
z5tslal Qe A o] 9tk (MceGarigal and Marks
1995; Lee 2007; Lee and Yoon 2008) o]t A7
O QlFf|, ol EAAY Fofol A =x]2] uhH
9 AFY, AZEY FArE ATt ¢l
Fragstats7} FHA AREE| AL Qle}, o]of & Ao
A= LCZAA W &Y 53l tieh 3= Jg2tst]
218} Fragstats®] Class 922 A &iste] BA4L 2
R So=

bl rlr m



342 EFISYIt M3 M5
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oM Tt g APAEo] et g

c AFEE 1D LCZ EFAA N et vAEA] 5
=] o7k AT AATF?

cATAE 2 Ot FOt F 2 ASE e 5
A P& 7M1= LCZ 82
AR ofH ke w1 AA7}?

ok
8

ofd o2
12
el

CHFigure 2), FARFIA= 157 192 714
2A 1 WAL Z 770,17Tkm?o] &3t
2 BAR 9] Qs whe 24T ARl
SOR Q3| Al&GalA FolEL §lor

20109 7]5= 402,231 0|4 2022 7] 714,797
O 2 21,23% 5 7F8F%tHBusan 2023). o]t
o] uEstE ¢lqteha Eoz Qg njAHAR

-
c&' I_Cé}
%o

1
oE rlo N ot

p

ro,

sk ga7t AR k& AoR e £, XA
SEA0REE TR ARE 47 94 54t
A2} Alof Ao =2 Qlsl M2 Ql #A] FEE o

Utk olefgh AR EA4] wjof FAke] §fehA| ¢
e, A, ThQlo] FHE Myl glopAl] 5
o] Fej= Wrh(Busan 2023). thFsk X2 EA
& 913 WUDAPT Protocol®] LCZ 274 A o u}2}
FARFAA Y TAIPE §3S 2RYS W, LCZ 7
1 CHES A 2e
Ao 2 107 78 A3t

olek. atebd S-eluet Ao b e 107 £
& BAS A oRA, 2 A7) A = AAsh
o Zghet Ao2 Bkt

3.

M}
o

IE

HI

—

) DW 71 E43 njAHx] S3% 45

2 Aol A= plAIEA] 7 AR S el g
75 AirKoreao| A Al gsk= 244 PMI0, PM2.5

Figure 2. LCZ of Busan
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glolg & &gstqitt. o] wf, LCZ Mape] 3449 )
g7l R BYstazt el oy, AR 5 2 2o &7 &
o AR ¢ls)| 7}A 2L ARl 2021 A AW

i DA 5= A4S BEsHrh 2020). Kriging 27715 719} 471404 23]
IAA S5 AR 58 FAAE FOIE A ] fokan, DS 2] wfar
o S A8 S dolee] BUNL S S 4 91 S0 FHEAE Felsiol olFe
o) ol Siek, 249] A5 L000me] BUAHE o Stk WS oA ekl el At B8
2 F3ulo] Fusd A9 A%l vAwA O[5t gk, 28 g 1ke] FHY 9} 3

5

L5 2451 ¢ |05 HKim et al, 2023), & A gt A 8= ol thKim and Jo 2012), Spline
Foll A BE3Hs 100mx100m ZHAES Loz = TEE X7 e Evlehs By 189 E4}o]
Mape]l 283t 49 1LCZ 43 vAHA Fro a7k = EH ﬁé dste] S AH Y g 01]
2ol 7k A LA ot & Aol A= A = et al, 2014), A=) elz}o] =
o= wetE et weba F7hEIS B3 24 £9] HAa3lE Hfz 7Fs x| ek A o] AL 2|57k 74
£ 283t 2] 9 350 S F= B5 AHY 7ol 1

SIS B A 9] #5ghE o] gato] 2Lt Spline?] 7% B B2 Hof B3| o5 X@E
SEA] = A9 g ASshe 7ol tiEd 7} ol k= 3HAI7} AL (Kim et al. 2010), 3L

o] HH © 2 = IDW (Inverse Distance Weighting), glolgle} 7o T7HAF &hutslA| Wl Z}E—J H
Kriging, Spline©] 3t} IDW 7|HH-& 371402 9l Zhol At Ao deA Qlok, AaAo Al Al-

Aot A1 Atole] g2 FaH YA 8R1C R lsty AR 71 A

FAME 7HAAL, F XA APt SRS & ARgsto] A&k 27t ghE B gl o) IDW7F B
AHgol A A o &2 ZHastA "ok 7ol 7] 23t o} J&s AetA L= (Jha et
(Cho and Jeong 2006; Lee et al. 2011). 7}7to] ) al, 2011), & Ao A= A 7HA] 7]H = IDW 7|

& §Jall A= IDWeF Kriging S
4

E
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Figure 3. PM10 (left) and PM2.5 (right) concentration map in Busan (Unit: ug/ms3)



344  SHHFEYIL M32H M5E

I} gk, FARFe A1 9] PMI0 5 =2 M= 26ug/
m?~39ug/m?*o|™, PM2,59] s ¥+ 1lug/m’~
20ug/m?& UERyTh Figure 39] A|&ojlA] gHeldk
T Q% Mol A&rE F=7t %EP% AL =3t
PMlOﬂ} PM2.5 5% o] 7] 2
= TUGAE Hol o gl Al u%%l—’u\% =AU
EH&“:P. HHH RARg Al i vl A o

2) Fragstats& 43 LCZH¥ B%3t

LCZ73E 4 ao@}é}% I A2 ofm|eh=
t=A A9 I
of| Class 4+ ‘JﬂEgr% g3ttt ol 2t 4] 13
of &k 34
oAzt s3] 9] Heet HHskE
L _/,:1;/_}5_3,_ H]%—??}E‘r(McGangal 2015) 2 d+te
Class =9 A3 HEE H

2= g} Aslo] A Sﬂro}t PLAND (Percentage
of Landscape)?} A FEHHE 71 2 g2 & =&
oto] LOZ 39 932 Bt AldsHA gheld 4= 9l
+ LPI (Large Patch Index)E &-8-3}3it}, sHR|9H

ol= A} o] w7kl Exjo] 9lo] HAIES o
& SAIBkL 2t 39 93] HA s B 5
A A4 Al (Aggregation Index)E 317/ &
At

PLAND+= class & I A 4=0) 71AF 7)1 52 o]
e}

of
T ;r

oo 32
ot

z 4w
Holu, AR Bue] of HEs} 57 53]
$30= A Ho] Gt ekt

Zay
PLAND = P,= = = (100)
P, = 9| %] -8 (class) i7} A} A| 5l Ao v]-&
a; =9 A ij2] HZ|(m2)
4 =F 7% F49m?)

LPIi= PLAND®} frAbsiut s 182 71 2 )
Ao HAlS & A WA SR Wrof 1005 w8 g
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(Lee 2023). ©]€]9] §H Aol diajrl= AP A+
(Shi et al. 2022) A3} Z- v|NHA|2}] A A 7}
A g.on|gk Zro] ©&E9E 1,000m, 1,500mE 3=
7Fsked & 500m, 1,000m, 1,500me] 3714 ] 37k
2AYE ARt

3) ATEA 9 A5 AEA
FragstatsS Zd) 4 Q%

LCZ83 IDWE &
M2.5 £ QGIS ==&
o 1 chg. 7o 17]—5“@1—5
«1 lﬂ‘:e A% 7 HlolEE S8tk HolE
& TESIh TR 7 A ES H
3H71 918l ()7 ®4= Aol o] AaA S 2elsklar

23RN At FollA 71 frefmlet ghes

P HPAARAS B GRAS Belshaict

EH =A% PMIO, P
$3to] FHBA,

orr

g3t 5

il
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p o

mlm a
il
m{w .

)
-10('

:\;l

V. A2}
1, HAIeIAlo| LCZEENE DIMHA| 5= £{0]

LCZ 1771 53l &l Box plots 2Hdste] &
of WE s B¥ w8 S BAsiga, I Av} 7%

Open space 4~62] ZA|FEE vl 2S f
250 Ui 7} W& Open spaceol| A B|AHA] &
7P 3 S RIS 4 Urk(Figure 4). E3H =0

B =5 LCZ High—rise 1, 4 8- ZF Compact
areafl} Open space®] GollA 71 =7 S =9
o, LCZ Low rise 3, 6 +%-2 Compact area®}
Open space®l| Al 7P S Z21& 2189t mhehA
AZE9] =ol9} W PMI0 %= B3Eof 5-oJn|et
FFE vt JE AARIT S EX T ERY
o] A%, 5AE HE= LCZ A% Boj A1) PMIO
=7t e g EET @8] E2 AZ A 4 Y

LCZ 82ty ASd=o] A& wizH &
PO A EFAIE, 43 5ol sl AR o4
Hr}, o= nAHA| o] MY 0 2 A PMI0, PM2.5
hy} = 2% Ao AlgET 1LCZ 9= 4

A5Eo] /Ao & iR E o] Ql= A & Q¥
Urzlﬂ 71 dfjAJolet, ARG A Q] - Lo mHE
PM103} PM2.5 5= dlo]E7} th2 LCZ ZA )
of vlste] AA Uehd, @A) dlolE|ro g A E +F
Bat7lolls A7 Qe AR wetE o e
A zez =4 yepd D, B, F, G £ LCZ F, G=

&R EATE 43 EFolA TI‘—‘]U]G} A= Zyz) mefje o b=t $4 5 vlARh 2
Glekgiet, WA AsE 30l Hsf box plots 2 5719 Y7L nAA = SRS 7HsA 0l
A%t A3t LOZ Compact area 1~3 =A|H |} LCZ olt}h, e} BARTFAA L B A Q) ST LA R A,
9 ﬁ_ _:_ - _'_ T
o T e oo H °
SR I R A T
AENRERN FoERy F YNl
o 1 =] 1 o
g 2 ;
g s =
N O e A
Q9 4 o . I . L
| | | T T I T T I I I | I I T
1 2 3 4 5 6 8 9 10 A B D E F G

Figure 4. Box plot of PM10, LCZ (N=78,729)
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Figure 5. Box plot of PM2.5, LCZ (N= 78,729)
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Table 2. Summary of the most influential R-buffers with PM10 concentrations (Unit: m)

Type Classification Functions PLAND LPI Al
LCZ1 Compact High-rise 1500 1500 1500
LCZ2 Compact Mid-rise 1500 1500 500
LCZ3 Compact Low-rise (1500) (1500) (1500)
LCZ 4 Open High-rise (1500) (1500) 1500
Built LCZ5 Open Mid-rise (1500) (1500) (1500)
LCZ6 Open Low-rise (1500) (1500) (500)
LCzZ7 Lightweight Low-rise - - -
LCZ38 Large Low-rise 1500 1500 500
LCZ9 Sparsely Built 1500 1500 1500
LCZ 10 Heavy Industry 1500 1500 1500
LCZ A Dense Trees (1500) (1500) (1000)
LCZB Scattered Trees (1500) (1500) (1500)
LCZC Bush, Scrub - - -
Land cover LCZD Low Plant 1500 1500 1000
LCZE Bare Rock or Paved 1500 1500 1500
LCZF Bare Soil or Sand 1500 1500 1500
LCZG Water 1500 1500 1500
Table 3. Summary of the most influential R-buffers with PM2.5 concentrations (Unit: m)
Type Classification Functions Description PLAND LPI Al
LCZ1 Compact High-rise (1500) (1500) (1000)
LCZ2 Compact Mid-rise (500) (1000) (1500)
LCZ3 Compact Low-rise (1500) (1500) (1500)
LCZ 4 Open High-rise (1500) (1500) 1500
Built LCZ5 Open Mid-rise (500) (1500) (1500)
LCZ6 Open Low-rise (1500) (1500) (500)
LCZ7 Lightweight Low-rise - - -
LCZ 38 Large Low-rise 1500 1500 500
LCZ9 Sparsely Built 1500 1500 1500
LCZ 10 Heavy Industry (1000) (1000) 1500
LCZA Dense Trees (1500) (1500) (1000)
LCZB Scattered Trees (1500) (1500) (1500)
LCZC Bush, Scrub - - -
Land cover LCZD Low Plant 1500 1500 1500
LCZE Bare Rock or Paved 1500 1500 1500
LCZF Bare Soil or Sand 1500 1500 1500
LCZG Water 1500 1500 1500
4 ATE MOE APAARAE AR W 90m povalue g0l 99%NA £943HA gk PMIO
A EYHSE 7] AU A = Qs 34 AI (LCZ5,1500m) 2} PM2, 5 LPI (LCZ5,1500m) #k=
7 34 dFE vA= siAolA Attt A5E 2 Y B, PMI0]

A= LPI (LCZ5,1500m), Al (LCZ6,500m)°], PM2.5
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Table 4. Results of regression analysis of PM10 and LCZ

Predictor Variables Std Beta t Ratio p-value VIF
LPIrczs,1500m -.055 -12.624 .000 1.877
Alrczs,1500m -.009 -1.853 .064 2.147
Alrcze 500m -.103 -30.706 .000 1.133
Alrczs s00m 092 25411 .000 1.309
Alrczo,1500m -.046 -11.588 .000 1.610
Alrcz10,1500m 123 35.694 .000 1.195
Alrcza,1000m -132 -28.087 .000 2.205
Alrczs,1500m -.185 -53.300 .000 1.210
Alrczn,1000m .070 15.535 .000 2.037
Alrczg,1500m .045 13.669 .000 1.082
Alrczr,1500m 171 45.868 .000 1.403
Alrcz6,1500m -017 -4.374 .000 1.502

F 1809.768***
Table 5. Results of regression analysis of PM2.5 and LCZ

Predictor Variables Std Beta t Ratio p-value VIF
PLANDL75 500m -.109 -32.735 .000 1.103
LPIiczs,1500m .002 367 714 1.954
AlLczs 1500m -079 -16.802 .000 2.172
Alrcz6,500m -.068 -20.070 .000 1.146
Alrczs s00m .163 44.622 .000 1.328
Alrczs,1500m -.096 -23.689 .000 1.616
Alrcz10,1500m 120 34.633 .000 1.196
Alrcza 1000m -.059 -12.581 .000 2210
Alrcza,1500m =112 -32.047 .000 1.218
Alrczn,1500m 124 22.873 .000 2.935
AlLcze 1500m .056 16.833 .000 1.085
Alrczr,150m .160 42.654 .000 1.403
Alrcz6,1500m -.016 -3.954 .000 1.573

F 1461.321%%*
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