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Exploratory Analysis for the Concentration of
PM10 Air Particulates and

the Morphological Pattern of Greeninfra
: the Case of Gyeonggi—do*

Sangjun Kang**

The purpose of this study is to explore the relationship or regularity of the morphological
characteristics of greeninfra with the concentration of PM10. The study area is limited to the 14
cities in Gyeonggi-do. The scope of contents is as follows: (1) morphological spatial pattern analysis
of greeninfra by city in Gyeonggi-do, (2) relationship between annual average concentration of
PM10 and greeninfras spatial pattern values. As for the temporal scope, the year of 2018 is set for
the consideration of the observation time period of PM10 concentration and land cover. In terms
of land use, the understanding of the relationship between specific land use and the concentration
of PM10 is expected to have meaningful implications for land use management policies in the
future. The main results are as follows. Due to the small population size, it is difficult to discuss
whether it is statistically significant, the ranking correlation value between PM10 concentration
and greeninfra morphological spatial pattern is found to be very low or little for the case of 14 cities
in Gyeonggi-do. It is worth noting that the proportion of greeninfra in the city shows the very low
or little ranking relation with the PM10 concentration. It can be understood that even if a certain
morphological pattern or the proportion of green infrastructure increases, the concentration of
PM10 does not increase or decrease in according to rank. The results of this study can be discussed
at an exploratory level due to the fundamental limitations of the analysis data, which implies the

needs for future researches on hypothesis verification.
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I Az 0] o] g B AEsEfe] oA AFE ke Qe Aoltt, wlAIMA] PM10®] tiEk A=
A AAZA = o] Zggso]ex qlrk, wfo] - nAHA= 20068 S8 AFS Fd 1A =
4 t713E e 712A1 S udstglal o] BEUE 22 A1F(2015-2024)
EA18E NOx, SOx, VOC #&5k xeksht =8 52 PMI0o] ATHRE - A<
2017). PM10 w|AHA|L} EA|=A] 7] o) g At EXo]8-4 SHoA 7P 2ds] o
AL 9k, SE=A7E nAHA] Aol YRS Erhs At frAle] 91(2009)00 al =olE| gl om &
PA S A AR oA 7] 9 R edEHe] FAA AR b= As WAE] 97t wlAd
A Apekah A bl tfgt At FrokE 4= QITH3lAl 9], 2016), BFEA] 2](2002)= AFFTA] WoflA]
HJAHR] A 7ol Bt anbd ASoll thet -5 Adsk7 | shlvh =A19F uAHAI =9 =
AAQl A W oAl A2 EollA 1l ze} AgolA FEar lvk, Ll Ze= A
A Q] 7129} 75 BAT 4 Sl =A8ke] AZAE HEHAR ofdiE 4= lom AAYEHA
Woofu g} o7t A| opakst S = a4 R Bl o] 231 Qlti(Benedict-McMahon 2002;
Tzoulas et al. 2007; Turner 1996; van der Ryn-Cowan 1996). AA| =i eloxl+= ou] o 7] 2. ¢
© aRQlzZet 5 =A] aRiQlEe} Algle skl vk, g U BA W 49 F
QAE Qs PRo] mAA G| e EAF oA YELAE F551ER slal glon tlEe] 274
=Zete] F2/44L o] Wol ==l Stk fellA= I lzate] ulAHA] A7 kA S)
wetell gk At Es] o] FojA| 1L YU Y -a2F, 2018), EIF THQIIZeE A 85t
AR Azt dig BAIAE W gAY W A8 5 A=Y AdEo] e ITtHE2F,
2020:, QAE- BT o2, 2019: FA-- A<, 2020). o1 5@ (2019)2 =4 W IRIQ=
2ot A3 AAIAES she EFUIEY AL wlAHA] A5t tisl A5 Adsk7] = sHRin)

71E B2 AtsolA 2l zeiet n AR A Lol thgt =2]7} o] Fof X7 ot HEs] A
W B Ae a-Ql=Zer) QAL gles S0l FaL =07t o] FolAgten IRQlZeke] e
2SR5 nAAeke] BAG O B At Hoby] of e, adQlzete] FEj-F2AEY =
=2 Jeghy] el 24 (morphological spatial pattern analysis: MSPA) 2.2 =9]7} 7}53}c}
(Vogt et al,2007), BA|HA] 2o ¢JA|3}aL gl 37+ ‘1““’“’1]*%4 LA 3ol ml A A o] TRt A
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hk G EA R LA Al S s EAEETE JESAR AZEA] ¢, d7|SEdEE
3l 2011 o] %R E wid AlgEe uAHA Tl Bt AP OR STt EXM%E% 2018
HE & Amgte HS a2k $A4 ool Thsdt 3 A
A7E Sl ole & & A2 = FAA AFES gEs] ol AVE o FA- A= B
FEollM e AR E Aolrh. A7 $H E4S F71E 140 A= THLR 5HE Ui
2 J9le () 7= Al el Fejeha] tuE 24, (2) Al PMI0 mA|HA] 13
el aQlzE S gate] WA E4 o2 A, A9 AR Mele vAEA s
skt BEXol8 ol 54
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Tz AFHAE 471= W AA U Aoz AAsINouy 9 7] Ao R Qs 47
W 4/iAS e A5 sk AFthdAl AAolA aeE ARk v Aok (D) |
SHRAG ATES EAvEAIRE A EAN A I EREA SR FHR 402 Ay
HaL A eh=th (2) A&Als PMIO gk SHollA & wf shube] gho AT 37| =k 22
B A S-S A = 257) AR Zhzbe] gt o] SR = yERA| Hof 25779 g
= UeRA o = 1] mAIEA] ghefl 25719 Exolg-ghe] Blalkl= @/4do] UEhuA HH ol
e AFEA Y FRAS offA Ak B) = AsiAS A Al e s HEo] s
A o] AA[slE Mol of Uls BEA0]E T4 SRR AAsHA ghot o Al A 3.
(@) A7FRA S U et A o) EXJo]g =9 FFS flste] A¢=A] H|Fo] AujA{Ql R Al E
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Al &AL THALL SSHAL, QEFAL, TE3EA], FTEAL, AL SHIAL, ARA] 5 1471 Aletoltt,

EXuErE= B R EXTE T (https://egis.me.go. kr/intro/land.do)= A|ZHA]7]= 2019¢ oL}
o] A QR TEH HYA|7]= 2018 ~2019\ 019 Bl 30m, HRIES AlZFE
A, FAAY, AAHAS, 24, FA, WA, 9 5 T FEeR AFEI & dFolA= A

Aol 27, 220 HAA e 22 Ao} Y Tellmeke sk, 94l Aol E aiglme)

B2Xog BExuiE e A Ao 4], A& #8519 tH(Kang-Choi, 2014; Kang-Kim, 2015).

(a2 1) 2018 A PMI0 SE(X}), HPHAKRIZ MHE 1471 Al(R)

PM10 g/ (2018) Research Areas (Dark)
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2. Morphological Spatial Pattern Analysis & Non—Parametric Spearman Rank
Correlation Analysis

AR o] gl Zets BEXuEES o83t FHEHE] 7 e A (Morphological Spatial
Pattern Analysis: MSPA)& S33I9ith =A] 9 2| EX|o]-§-9] Ee]4 d4kel Fefshz] 2o
9] o]all= MSPA WS E35}o] 7155tk (Vogt et al, 2007; Vogt, 2010). MSPAE= Mathematical
Morphology 7ge] vFEHS T3 Background & Foreground?] o] sjglExog F7] A4
4, B S EAERY B4 EX|ol§its FE3te] 7|5k} o|u|X P = Htsto] AL} o)
= HZo|tH(Soille, 2003; Soille-Vogt, 2009). MSPA= European Commission Joint Research
Centre oA 72t Graphical User Interface for the Description of image Objects & their
Shapes(GUIDOS) Z 2134 o]§dte] £451H o]F 53 MSPA 42 ©A|- 2|93 -
thoFsl Kool A 8- 11 QIth(Vogt, 2010; Kang-Choi, 2014; Kang-Kim, 2015). MSPA 7]3}8} &
= =% (Core), AP (Islet), WG (Bridge), 112]% (Loop), 7HA % (Bbranch), 341% (Edge), L

231 A28 (Perforation) FE|2 EFEcHSoille-Vogt, 2009). EA4lo] glo] o|m]|zx] A AL
8—Neighbor ¥+ 4—Neighbor® A4 7}538hH 8—Neighbor+= ZA| A3} HES BFE AAX]HOZ 9]
A13bH 4-Neighbor= HIHS AZAHOZ QAlgitt, 2 AolAl= GUIDOS wlwdS #xste

Foreground®] 424 7]%2 & 8-Neighborg A5t

4

(& 1) MSPA EEiSIA 279| Holo} o2t 2raist JziQlmal Jeyst £4

28 23 ol
Core BackgroundoflAl Z2| E0o{Z! Foreground ZAIZ Core ) s (27|tH4 s HCt 2)2 mHE3|
ZIX| 942 FRE ZXL =X| S22 OlhE 4 Us
Patch
| OBt AETMIE Z3ISHK| 4= Foreground TVde| 2Eo= LR QlsH mHHSHE
e S| EE LHEE it 22 325 S
Bridge FOH e o B 220 AZE THRASERE LI THZ HASXIFE 3
Connecter 2P el
Loop SYUSH 2N AZE THRASEHE Les THZ 1a[¥ol HElE 22 HE=X|
Perforation Y HHoMRE Ha| Hojxl ‘1.%8 SHCE Z7LE 210 ZEY Tl LI IR
ZAA)Z HWEHMIHELO| HIF2| 22 SX([CHE 2|0
Boundal
v Edge TEE =XB7te| 2R AARR siYets AV ISRES| =XIE o0
Branch CHE =X[Z7t HAE gl0] ZUHZRILRIIXIZE S| =X|ch
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(a3 2) MSPA HENEHX B20| 0| A|(Top—Left) 2 T=IQIZA} MSPA Z1HOHLA|: Top—Right,
SH=tAl: Bottom—Left, ZZ=Al: Bottom—Right)
B core -
B slet ]
B Bridge
Loop
- Perforation

I cdg-
[ Branch
Null

ohe] E o)A ARE-El= O oliZE} He) PMI0 = 5 W4+ Spearman Correlation Analysis

HFAS B3| 0|51 114} 3t} Spearman B4 Ex|o]g ¥WEl ®i= a) A AFLojA Q] v]m A}
07 7]&0|| AMgE oo Salvati et al(2015)2 ZrFr| 2] EA QA Q] A F T} AR
F71S 9ot BAo 851913, Zambon et al(2017) G- A Q0] thalA EA A SAA T} AR AR

oA BT, F AT W Bl 248 WA 7 B w9 et ke 2AbshE A
= Spearman A% A% ghe] W9IE —1el4 +I71A2 Ado] Arhgho] S48 w4 Apolo]
A7} Qdekar s A8ttt Rovai et al(2013)0] W2 Alg=gho] +0.9 oJAko|H tje- =9 +(0 7-0.9
£0.5-0.7 B35, £0.3-0.5 W5, +£0.3 o[sh= A A gl o= a4 Ht,

M oo @ ook
_\ﬂ—Ll o,

F
o



32 | GRATE=S 20201 X223 x4z

Il 22420}

AR o gt stz F7HflElE4] (Morphological Spatial Pattern Analysis) ZF2+2] Al
of tisll 7 A oz aYsto] F 1470 Altoll tisfl E ARl TRiQlzet vl B JEjet 2AARE
FESETE (E2)9F GESYOllA AejE Tl xe} Jejsha] EAof w= AR Aoz B Al
A% (Core) HlFo] &2 AR LEhtal it 1 HE o] BAF (Edge)¥t 7HA1% (Branch)©] &
HlE& A8k v w 2] 5% (Perforation), 112]% (Loop), 2 (Bridge) W2 HlE&

AL e,
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r>~
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o Al

(# 2) X|HE azlel=a} Hlgnt aziel=at 2izto| JEelstx SZo| XtX|sh= HIE(%)

City CORE ISLET PERFORATION EDGE LOOP BRIDGE BRANCH (I;‘l\|l:{FEREA[\\l

(TOTAL)
SHEAl 54.20 593 0.90 26.84 1.36 213 865 17.99
SHEAl 80.55 298 0.81 10.89 0.7 112 291 32.57
OIZA| 79.08 163 11 13.82 0.76 0.73 2.86 27.65
LS| 5344 6.57 0.73 26.38 1.88 1.81 9.18 17.85
QHUA| 81.62 0.8t 1.46 13.02 0.54 0.37 218 29.37
SN 75.69 172 1.60 16.22 0.7 0.89 3.17 32,62
A 65.76 2.86 1.62 22.21 1.56 1.00 499 26.60
HFA| 82.49 0.83 2.04 1.18 0.81 0.49 214 38.68
2EA| 61.55 436 0.68 22.20 143 3.28 6.50 26.04
A 79.67 2.01 0.48 13.18 0.89 0.64 3.13 4555
Al 72.12 2.40 1.85 16.56 1.37 149 4.21 311
EHAFA| 79.42 1.85 1.78 11.65 113 1.04 3.13 41.05
SEA| 61.30 6.31 0.84 22.19 124 1.25 6.87 15.94
T2l 60.47 7.86 1.20 18.35 332 3.29 5.51 18.41
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(& 3) X|FE Jziel=at el X 4L 22770 SHoIML| &2/)2F PMI0 S

City CORE | ISLET | PERFORATION | EDGE | LOOP | BRDGE | BRANCH P"Q&S%)E
Al 1 4 7 2 6 5 3 46
StetAl 1 3 6 2 7 5 4 48
oIZAl 1 4 5 2 6 7 3 43
Q4| 1 4 7 2 5 6 3 a7
oreiA| 1 5 4 2 6 7 3 a7
Mt 1 4 5 2 7 6 3 42
2EA 1 4 5 2 6 7 3 46
ZFA 1 5 4 2 6 7 3 45
2| 1 3 7 2 6 4 5 45
TFA 1 4 7 2 5 6 3 4
EXIN 1 4 5 2 7 6 3 43

HZA 1 4 5 2 6 7 3 39
PN 1 4 7 2 6 5 3 41
EETN 1 3 7 2 5 6 4 43

(& 2, 3yo] HoJFiL = Ty
<t Wi BIpAoR 7o) At gk WA BAjo] QEh & AtolAef (2, 3) A g A
71U ZF Alofl A Uehds 2RIl zete} vlARA] s gake] WA olshE A Mgt BES
Aoz A= ek

742 FE|R =EE Z7te] gejshy 4 32 2018WE BAHA] PMIO FREete] AN B
918}l Spearman’s Rank Analysis& 5=33titt, thit, &40 ARg-E gho] 1471147 ADZ ui-¢- AR
Ho|ng A fofuE =ofsh= Alo] At Q. weba 293 Ak FA1A 4ol o
oA AR e Il e) FEfstA B Afololl A WA FF E 0 oldjsh: Zlo] AHT
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WA ZF Ao TRl zelrt AR|sh= HlET PMI0 =9k &9l A= W2 ARs =—0.33) 22
UL Qlek, Z12]arl -l EZeRs sk 242he] FEjeHA S7tE o] Bled PMIO F=9] <=
A= o231 2} IsletRs = 0.12), Perforation(Rs = —0,14), Edge(Rs = 0.15), Loop(Rs = 0,05),
Bridge(Rs = 0.09), Branch(Rs = 0.02), Core(Rs = —0.05). A& oz Ah7t0.02~0.15 Afo] &
o ppoRo| SAS ML, AT £o] HYT FRZ Qo FAL fo)4 old kol
ojg e A7|%= 147 Al o2 BAS A T4l Wf 2RIRlzeE sk 22| FEehy
E4E vleo] e A1 uAHAl st wl- WAL A9 fls A &HHAE Holal Al
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(A 3) azlel=ate| Jelsta] FZHHE D} OjMHX|S| =9 JEe
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V.2 &2

W oulof|A A&7 BEX|o| S AIE S IRt 374 HAsks S94 2, ALEl, Al 5 o
3t AL A - B4 AoFe] 21 8 2= B3 Sloh(Ligman—Zielinska, Church, Jankowski
2008). EA[ol-gof qlof $1x| ot ujE-2 HE Aglel =8 phtopon] o7t Wetof|A]
2 AtolAl= aRIQlZee) S AN E ) FEfeHA S
= 270 WA olA PMI0TE] BAE Fof A EdTh B
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Q| ool PAE PMIO Hwot TRICITe Feja S4zte] TAS 20189 HUWE PMIO ¥
EARE w0 R AT NG 35 AT AFHIR] FA W9 BPS T ATEHE FAH
ReHE RsAl B o Sl oek Teisk 37 WeIsteln B7ekT PMI0 Z4A17]eh
IS e A EARTF 20180% Yot 2AHH O gAA] et AAE TSt AR
9] 4 3t 20189 BALES] /1S4 BAEE Tlmeke] Jejd St PMIO 7} 2
L AFOR ofsha el gtk WAL FH37] olels Floleh, A@THIT BASALE o) =

Aol ] AR A2 E7 M I G A nAA SEeh e A GE AU B
Hrte fRo} A BN nlHA FHEY 5L B3 Rt 220 ko] B9 HYY &
o pFolut AT FZIASIoIA 11 AEA o] Bk f2l5h BEEL o] ok Aol gk ATAES
7R5H] Bk, E mALE 499 EX0 -2 PMIO UM ERCH: SEAGS I3 ulE U
2 AholA1e] o} Wk HAT = 9 Roleh, Koz EA] B K¢ Y aAzer} A
chaket 347 JnlE el w AAA A n AR Rk 244 S F4e) Tultet =
o7} sk M AT AOR BATA ] thet A% FFATLE Aokt

FAlo] e8] g4k 4 HEHA(2019), “AlBHEE 9N nAEA BE A B4 A7
gh) 184 ste) SheT el B, 1177,
F41-0]44:(2016). “AFIEh] Fule] PM-10 SIEAS TEfst FAA)E AP rREA,

153168,

WA 728 A Y 5 2.5(2020), A ARATA] Al2@A wlAlEA] A 7e A AR, ey
4HA| 28], 98-98,

HYF 9, -&25(2018), TLRIQIZ et nAHA] A 7ha s} &A1} gheff ety A&AT4,

&7(2020). “WAIEA(PMIO0) FAIE 223t SEAE 2§ Wk ARY, ehrebd dFE ek,
210—-2018,

308 HE o) 4=2(2019), TRIMIHR] A7k Q1RE A W Bl =9 Wieh, S =

WA A8 B (2020), “HIAIA] AR O 2 A uherd AE ek L AIFAIE e R, et

=33, 1-9.
|57 (2019). “mAIHA] A7e 917t FA] SR YEYA FA7, (AR, 1 1213,
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ok

3%
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