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A Study on the Establishment of PM;o Management Zones and
Their Characteristics at the Regional Level
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20 SUHHOI DIMEX| IS Lloii= DMK ZEEH E45 2ot XIFH X9 H27t e
ZO|C}. SEX|ZH OFRIZER| OIM|THX| 22| H Al 2 2k2|0)| ChEt 7l T4 O|H|SICE 0|2 22 HiZ0|
M &2 S7ls M=EE MO E OIMX| Fat HIEEHS BAI5H0 DIMHER| 22| HAS AHsh= WY
= HQH5ID MY EMS EAMoh= A SHQE ol 2 AR0M= 0122 X|Q S4S S&510] O|A|
HX| sk S40| M2t XG9S 25 XY HE S4S 240U 24 21 2Lkt Al2Ts
OJMTHA] DX, FX|A, B[O 470 HHOZ LR2E(QIC). T HESY 2420 §a1K0I
HIZ 2 22 E oiM= HZ X = HIEFHO0| U2 HIEHE SH2Z NI S Aok A 506t
X9H HIEEMS U5 XG9SEY Mz F20| =Y =|0{0F &2 SRISIUCE 2 G| k= & X|
A XHO| OIMHX] X2t & THE M2 M7 2 0|0 A0 7| ZXtE2 2 $EE AC= 7|i=l= HIO|Ct
SHAIZEH|Of: OIMBIX|, H2[HY, sERAM, DIEIHQ £, HESY
Abstract: Regional collaboration on particulate matter is critical for its successful
management, given its transboundary characteristics. However, studies on how to design
and implement regional management schemes for its management are absent. Against this
backdrop, the purpose of this study is to explore methods to identify regional zones with
similar concentrations of particulate matter by using Markov chain characteristics and to
investigate the emission source characteristics in each zone. Therefore, we identified four
regional zones in Korea: high danger zone with the highest concentration, danger zone,
warning zone, and caution zone. The results from the assessment of emission
characteristics in each zone indicate that each zone has different emission profiles and,
furthermore, that the level of their own contribution to its PM1 concentration varies across
the zones, confirming the need to develop appropriate regional measures in each zone for
particulate matter management.
Key Words: PMjy, Management Zones, Concentration, Markov—-Chain Process, Emission
Characteristics
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92 = sHMM H27H M3

2o 23 12 AEA st U AR wRE gEo] M w2
THOIHA AWt = ESF 48.23ug/m'E 7MY w2 AGOR A HA|
ol 7P frolsior & pAHA aEAolrt. 4 2= F WA=

o AR B 44.80ug/m B A HHETH B 24 3
T 4= A7 43.70ug/ml, 41.52ug/mi 2 UERE O 4719) A ot
B o9 SAA frolde 2t A3} folekE 0.0000= frolet A

0|2 Hth B AFALE 24 1S AHA 1IN, 4 25
A, +4 32 'FIXY,, +H 45 WA G, 07 HHFA
A2, BEAAT v HA] A 557} 22 2 9UYSE WHO F17]
29 B S0ug/mE 2T 35Tt B Aog Yyt E3] 1Y
IR G 22 A9 (& 20 Yehd vie} Zo] HHFo = 14 F 13542
1/3 oJA4+9] 7]17to] P171&S 251t A¥+ =9 WHO #i7]
Y 27 A %2 o, 712 vlAHA] AH] FQ qAAFE $EH
Bt ol 3R GS TS MR L = SR AZo] L u]A|
WA ARGz 1M HAE gfste] |yt "asitt
£ 2) DIl SA0| 12 B 5& 54
2= 2o N e FAg! Z{hz FESe
ToE | 114 | 4823 | 4324 56.21 2.73
of3 19 | 4480 | 4035 49.34 2.26
20154 xo 3 3 39.73 68 159
e 0| 4 | 4371 7 45, .
By 81 | 4153 | 3272 48.85 311
w3 | 248 | 4523 | 3272 56.21 403
298 | 114 | 135.39 9% 183 20.46
Uy = 2 19 117.94 77 159 20.43
BOu/m O | o | 34 | 11021 84 130 11.99
(WHO E171E) [ 81 | 9846 42 146 23.30
H3 | 248 | 119.01 42 183 26.50
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1) OIMEX| SEF HEHE &Y

U 71N A 2 AIPAY 59 IANEER E8H
CPASSS] H7] 2 @ui&® ARE v A= uAHA] EELS
Aottt 47| A5 &2 qEFol wet 1372 27T 4+ 9
g o] % 20159 HAHAE wWiEet F8 EF BiEYS 10714 0],
oo W& FEF HH%%% 417170t} 8 WiEE2 ofuxArd A

AARQ), ARFARG), FAZHE), T2l 52HU®), Hl
2ol 5 U®), 71E 205%(1 1), HAFAZ|(12), BEGAA(13)0]Th.

A SHEEE TG DAFAGo] 27t AA| &Y
44.52%, 40.28%= S-jutet HA #i&9] 85% ol ApA|skaL . g
H, 9HHAG viEF 1FA Ho] 8,583kg/km’ 0.2 7HF £ LEt
wonw BWAAGL (326kg/km’, FAAY  3.846kg/km’, HFAY
2,254kg/km’9] =02 YEtyitt, wheb DPA|H] AL nAHA] &
EE =1 HEE Bol ot A9 g JFHErt Yasieh A nlAld
A &L 4d9] 10%] sidohe SRR HEYoREe ARYAL(3)Y

718H30.53%), HIAFHA(12)9] Ad5AH16.4%), Z==AH]4H
UtiA(4.3%) F-2olct. 3 HiEds - WiEshe HY

A 1AEA G FAA G, Eo] AxY A4(3)9 78 F

fe de e

l.ﬂ

A Gl A 74% ol/dol ==L ot LA It HiE
a9 %4110”‘01 68.19%, =2 A HIAFAA] T LA o] 53,
Fol 7H woktt yiA] viE2 B A go] 48.716%= 2 #iE= St
A o %—% FoAbd A= oA wiEFe] 2 figd2 Az da
3)9 7IEH-E, Ad3At= QI HIAHAA], 2 A HAPAA], YHA] 2] v
AFAA|(12)01H, tiF-2o] LAFA A FIA Ho A viEH L AR

3) ).
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E 3) A O|MHX| ESY

= HA U
ez 28 | Hg _ -
H © (ol/i TE| IS | 8K | FXY | BHMXY | S§7ke)
- 100 kg [90,179,519|9,883,440|24,148,267| 99,661,189 | 224,905,854
= % | 40.28 4.41 10.79 44.52 100
EeluESi=) kg -
Hsar 100 o | 8588 2,254 3,846 6,326
HE kg [13,921,520| 105,721 | 3,730,089 | 50,595,509 | 68,352,840
oin | 7IEF 305
s % | 20.36 0.154 5.45 74.02 100
24|, kg |25,113,748|1,443,085| 3,199,518 | 7,068,014 | 36,824,365
SAf "l % | 68.19 3.918 8.688 19.19 100
Bl | =2 |, kg [14,385,464|1,611,144| 3,976,678 | 6,957,703 | 26,930,989
A | BIMHX] 7T o | 53.47 5.982 14.76 25.83 100
kg | 3,152,618 | 679,451 | 1,134,435 | 4,717,987 | 9,684,491
LICHK| | 4.32
% 325 7.015 11.71 48.716 100
2) HOlE TZ SN L SN SX
FHARL BAHA] #iEY T of Qlof AdA HiEEAS 1HT I8
7 Q7= Sl EHE Y 5, 2018), & Ao AE ShA] wlAHA]|
B Ao A8 Aok vhgoR U} o] el B 49 10% A1
= HIEFOE A9 39714 sdste HiEdS EESHUtHES ).
E3E, vAEA] T w2riele] 71E9 A FSA0A HiEo] e A
A SAHOE Aol et A HFHEA| S A floto] St
A% 24 AASIYTHY 4 #3)
4 A}, wAHA] AR GO A= BRIA], AAEA], oFARA] 59 A
7t SHEA G OE YERTH AZAIE SHORE I FREOE 4
2 Wj&g gol sta glov] £3] 7.2 QA %
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155 1 2 DMEX| 49 HEXIS 2 S

e, A U 49| 52 =
PN =% (kg |HIE(%)| +=2 129 228 3= HI2(%)
oy J1EF | 7|EF HIEY | SSETAIA
gzIAl 16,322,378 18.1 o 7.29
z | HIS(%) | 79.08 | 7.91 3.28
L S5 | A8SAH | EEXN ™|
3 | 3MAl | 3,153,843 | 35 = = S 1.41
L HIE() | 473 | 167 8.08
_ 7‘_'__n_ dAﬁ_T‘_)\I. I7_«|}K'1KI>[:|| AJHI'
% oz 57| 2291893 | 254 [S=7 | 495 =< . 1.02
a8 2,291, =7 lug) | 7038 9.76 9.52 '
? ZES |HZNER| Z2XY EN,
7| =g 1 411 T
=R 930.133 9 HIE(%) | 29.9 18.17 10.62 0.415
A ZE2 |HEIEZ| M =
TEZ | 9134 242 p
g |- 913,468 | 9 HE%) | 2672 | 22.21 1582 | 0408
382 | JE | #E3N | =4
OlA] | 3,393,525 | 14.05 = 1.51
= To HE(%)| 61.06 | 11.53 7.23
9 25 | CAANAE | HEYEZ <70t
ez | 1,281,191 | 5.31 57
PN e 53 HIg(%) | 59.47 9.79 6.6 08
o ze2 | HAMIA | 2K SRS AZ
%I)\ 123 726 .1 ST 2o oS eUANE = .4
FA[1.230, >1 Tuigen | 2139 | 199 19.07 08
_ SRS 7|E} 7 MR =Y HESA
TEA| (26,461,796 26.55 o 11.82
| HIS(%) | 92.02 5.21 0.62
o =] 3 4 8
A | ZUA [21,165,213]21.23 | 2R | JE | 7EREY Mt 9.45
x| HIE(%)| 85.51 9.81 15
4 es 3 12 8
232 (29045132914 | Z28 | 7t | AMZA Mt 1.29
HS(%)| 51 13.32 8.82

u35|: A Alojzidisty x| 2eE EUsH, AAHsty EA 5T} AALSH S
Assigom, 81 AAAPY 2YATLOE AH Folth 72 BABoRs £ &
7, &7 A2, 7479 5ot (gleejh43@naver.com).
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