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Table 1. Pollution degree of PM;, in the metropolitan areas

(Unit : pg/m’)

0048 0 0d 000 008 00d 010 01d 2012

T
A& A 61 58 60 61 55 54 49 47 41
o1 H A 62 61 68 64 57 60 55 55 47
A= 66 61 67 62 54 54 52 52 46

(source : NIER, Annual report of air quality in Korea. 2013)

WA A=) 8 dod 2 AHAI(PMs) 5y TR 2011 26pg/m oA

20139 3Rug/m'=E, TH-AL 20119 20pg/mol A 2013 3Rpey/m'=E, FH-HE-L 2011d
23pg/m'oll A 2013 30pg/m' .2 A EA QA F7EAlN 1o 2015 195-EH Al

Z9 ZuHHA AZF )78 715 (25ug/m) S R A ollA Z3Etar Q)

Table 2. Pollution degree of PMs5 in the regions of Korea
(Unit : pg/m’)

T TEAA A A A HHACHTAD
2011°d 26 20 23
20123 28 30 25
2013\ 38 38 30

(source : NIER, Ultrafine particles, results of operations in the measuring network, 2014)
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20121 ] v A A MEFF ARE 48T

2011 A7 4 A9 2 AWA F wEe 220226kg o ® A
% &= H81,793000ke) o] 0.27%5 AASHATE AFUld 47 AGHE = FFA]
HT77F 90,300ke(0.11%) 0% 7Hd ®aL, ofo] M EA] &% (64,442ke, 0.08%),
Al F7(57,186kg, 0.07%) w=olom, 1HAl &3] 8298kg(0.01%)2. =
Mg Ak 2vAUA sEd M B dFgE A E ERolFodYe]
W ZE e FFA B3 63001kgo 2 7FF w2ar, ol tiAA]l Z(36,656ke),
A &A% T(31,829kg), AHAl &HH(2,755ke) £O 2 AL AT

20129 AT A7) A Fe] 2w AWA F wiERS 261990kg o ®E A
% W& H(76,287,005ke) o] 0.34%5 AASHATE AFUld 4] AGEE = FFA
57 135859ke(0.18%) .2 74 @il o]of Al F(59,504kg, 0.08%),
A& A &3 53,701k, 0.07%) w=olen, AHA &xto] 12,926kg(0.01%)
o= 7HF Aot ERo)FAYe] wiEwe A 57 67577ke o2 TH
Wi, oo Al F(38744ke), A -&Al ¥ F(29,069ke), VAl &F
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20119 ] 2012dEol ZuAWA F wEEe A
shglont, AFUy 4 A
Uz 292 dA Aoz 41~55.8% S 7HFATHAIAAl &1 55.8%, o
FT 41%, BFA BT 505%). ARA gATE A B4 £w

B DRES

-

=
HERol5edd wWEgng AL W J)g =AAIe
[ex]
=

W & o] HERolE e

R

ERolsodd

A &L AEA =T WAAl T R
WiE 9 o
1ud 12d rd a2d ud 12d ard 1ed
HlAbY 14 442 799 5940 6028 689 6518 9245 8207
Az Ax 66 98 58 3 133 80 62 70
AAEA 29 35 200 179
ERolFodY 2755 3,732 31,829 29,069 36,656 38,744 63,001 67,577
HEZol5odl 4,796 8,072 25,089 17,209 12,142 12,859 15,796 57,983
7] =2 32 27 148 182 151 158
Z1ef Medd 207 198 1378 1210 1367 1268 1,845 1685
g A 8208 1296 64,442 53,701 57,186 59,504 90300 13589
(source : NIER, CAPSS, 2014, 2015)
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ATFNA 470 A9 2011dFE 2013d7kA] 3d FoF Hyrv]2L 124C=
Uebgen drd iyl HYE 20119 122ToA 2013 127C=2 A
EolA e FARE Yyt dETS Vo Z Hur]&2 31.9T(HHEAD,
A7) &2 -145CAHEANE el ZF x99 3d Fok Hitr]2 47

A T FFAZE 139CE 7 =kor, dHA w ME =7 105TCE
7 gt 2 ARE Vo R AvE i FFAUF 20139 =] 143TE
A A et
Table 11. The average air temperature in the study areas
(Unit : TC)
7] W e A2 o e Bt 712
20114 10.3 12.1 12.6 13.8 12.2
20124 10.5 12.3 12.6 13.7 12.3
20134 10.7 12.6 13.1 14.3 12.7
3dzE Hat 10.5 12.3 12.8 13.9 12.4

12

AT 470 Ao 2011dFH 201397b4] 3d &<t HHdFEE 66%=
delsow, Awd Bis
A5 EE 1009%6(2H A

= e s X]‘?%“E“é 39 F< ‘”éi‘% = 470 1 s @Xlo—t‘l% AHA XL

_20_



Table 12. The average air humidity in the study areas
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Table 13. The average wind speed in the study areas
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AU 471 AFe 2011dFH 2013@ 714 3 EQF 2w AIHA H Lt
T 27ug/meZ Yebwom 47 A9 F LA &HF7F 30.7ug/m =

7P s=okan, olo] Al T, 35 B wollen, dHA SXIa WEE=r)

224pg/m= 71 SEokoh 7|z He] e Wik ®Wse 20119 221/’

ZTT7F 183ug/mez 7 Eo] ol il o]
FFEA BT 6.6pg/m) ol em, QIHA]l SR F MALI} Gug/m o2 S 7=
7H S A YERE

Table 14. Pollution degree of PMss in the study areas

(Unit : pg/m’)

T & 20114 2012 20134 3dzr 34
IHA] -SRI Wl e 19.8 21.5 25.8 224
MEA SHT 25.8 28.3 38.1 30.7
HAA T 19.5 30.1 37.8 29.1
FFA =T 23.2 24.8 29.8 259
A=l HiF 22.1 26.2 32.9 27.0

AT 47 #9e 2011 5-H 2013744 3d sQF ZRAIWA L

2 &A 7 B AT (S0ug/m S 71 FO2 6A17F 12417F, 18417 o] A4S A4:3)o]
Z¥3 A$) F 52532011 1043], 2012+ 1353], 2013 2863])= ERSE
o, 7|7te] A} 42 21357 ZUkElGTE A8z AL e
1893] 2 71 Wokal, olo] tiAl F(1243)), FFAl H(1153]) Folnom,
DHA S WHE7F 973 2 7H SHA] 2=ARE v
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Table 15. The exceed numbers of the high concentrations of PMas

(Unit : number)

T & 2011d 20123 20133 3dzt &4
A ST M= 26 26 45 97
MEA SHT 33 63 93 189
NHAl ST 3 22 99 124
FFA BT 42 24 49 115
dAxd A 104 135 286 525

7t A9 e] 201138 2013714 3

=
S0pg/m', 947v Hit 25pg/m') A4 B

M AG BF Az 7Es 2o

Table 16. The exceed numbers of concentration of PMss by Air Quality

Standards
(Unit @ pg/m’, day)
20114 20124 20134

T S SMES dr1E

anz 05 azz I3 amz 273
QIAA] XL WA= 19.8 16 215 13 25.8 38
g SH T+ 25.8 26 28.3 45 38.1 90
gAAl = 195 8 30.1 38 37.8 93
FTA 5 23.2 19 24.8 12 29.8 36
A 22.1 69 26.2 108 32.9 257
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Table 17. The numbers of respiratory and circulatory diseases cases

(Unit : person)

()

ok

17
ofor2,
2

A A=A 984 3FA o
¥ ed¥ ¢ =z ¥

SE7IAA S 77,246 4,902,229 3,009,913 4,470,625 12,460,013

=27 AA % 58,916 1,425,933 1,389,837 1,359,665 4,234,351

& A 136,162 6,328,162 4,399,750 5,830,290 16,694,364
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Table 18. The numbers of respiratory diseases cases

(Unit : person)

2011 22,554 1594252 1011518 1467309  4,095633

2012 25,995 1656125 1,019,100  1521,748 4,222,968

20134 28,697 1,651,852 979295 1481568 4,141,412

3 A 77,246 4,902,229 3,009,913 4,470,625 12,460,013
AT 4 NG AFuin] EFVAEE SFHA(20139 71F) v &S
340%(AA AT 121989, A5 4141-07)2 1 1HF Azt i%ﬂﬁl

Agto R Ht 343 AEE WS Ao g FAHATE A gEEE 9
142%(1.438) 2 7} wrokar, Yy A] 37) ZA| A 92 334~374%(F 3 1>fa’ H| =gk
BYE2 w9}
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Table 19. The causing rate of patients with respiratory diseases in the
population of the study areas

(Unit : person)

- AAA WY oA FFA ¢ A
- $AE °q7 z 7 5 7
ol T 20,196 494712 261,833 442,044 1,218,785
A 28,697 1,651,852 979,295 1,481,568 4,141,412
AR 8
I 142% 334% 374% 335% 34096
ET SYNES &
Azt 8 F7 L - N N N
-~ 14 3.3 3.7 3.4 3.4
BE BRI i i i i i
SFI A Awze] BASE 34 AR BAEEA AT, F4
wuged 34 $59 2 1wl 215789 (173%), A 1w pAT
(74 194D, B4 A7)0l 41004 (33%), RHLEA 2 o=
fo] 10007 (8.00%), T S7IE Asr(2), AAA%E)0] 5457 W (4.4%)
o7 ZAE T

Table 20. The numbers of patients with the acute lower respiratory infections

(Unit : person)

o] % S 3 =

20114 1,990 501,636 296,438 399,759 1,199,823
20124 2,411 530,038 297,909 440,560 1,270,918
20134 2,018 670,914 435,523 530,126 1,638,581
& A 6,419 1,702,588 1,029,870 1,370,445 4,109,322
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7137 el wet gkxpa=7t
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Table 21. The numbers of circulatory diseases cases

(Unit : person)
A AA ANEA A A BFA _
TR $ag 233 ¥ IR e oA
2011 19,380 459,459 443,014 444769 1,366,622
2012 19,596 481,356 473,030 458,261 1,432,243
20134 19,940 485,118 473,793 456,635 1,435,486
3 A 58,916 1,425,933 1,389,837 1,359,665 4,234,351
AFNA 47 A G JAFUiH] £33 AA S 325420139 7)) H S

118%(CAA AT 12199, #45 143540W)= A7 1899 Az
Ao A o 13

T 183 = 7Hd =okal, vy A A9 oF
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Table 22. The causing rate of patients with diseases in the population of
the study areas

(Unit : person)

AAA A& A FFA

. )
TE 39 _edy sz 3 =3z #7
T 20,196 494,712 261,833 442,044 1,218,785
A4 19,940 485,118 473,793 456,635 1,435,486

aABYE
. A% 1% 181% 103% 118%
(8742201 7) 98.7% 98.1% 81% 03% 8%
dzk s g1 5 . 5 5 -
~ 1.8 1 1
R SRE 13) 3 3 3
ERO I AT Bet 1894 Aol 1BIAEE1%), B4 o
2489 (6.3%), 4 A=AAZFe] 08B05%), HEAZFe] 19119 (43%) 2.2
AL T
20 ) A% 3 BAGTE A B AT Adu BEE g

F77h 126002 b BRa, o] BFA BT, 484 e5T &olge

A SRTol 10Y R Abg Agon, Al Be Ase A4

$ARE PLFAT woln EAAGE FAFAET udth U F7e

Ao FAF BAS vIEo] 166%% T Ao 02-64% o] AFS

we pEs ven

Table 23. The numbers of patients with the angina

(Unit : person)

Q1 H A AEA A A BFA o
T E FEER LE S T T
2011 71 6,308 38,400 24,507 69,286
2012 49 6,416 43,732 26,881 77,078
20134 50 6,636 43,396 27,966 78,048
& A 170 19,360 125,528 79,354 224,412
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A 3@ Fok AP 47 A oA TEIA E =%
714 Astow Age ub
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Table 24. The numbers of respiratory and circulatory diseases cases per 1000 people
(Unit : person)

T ' A AHA /T AMeA 28T dHAANFTT JFA 5T

20119 4,482 2,076 4,151 5,555 4,326

20129 4,640 2,257 4,321 5,699 4,479

20139 4,576 2,408 4,320 5,550 4,385

¥ #4566 2,247 4,264 5,601 4,397

SENAAS e 39 e B 3408 o] LA oM, HHA FH}
382w o= 7hg weokal, oo AFAl &5, AaAl 28, AHA AT

: AT TA]
5, A S, A-HA FXT w)ok e 23E Bk JdHA ST
. B2 Ao A AT

Table 25. The numbers of respiratory diseases cases per 1000 people

(Unit : person)

T % A QAN FIT AMEA 2T dAANFTT BFA 5T
20114 3,360 1,117 3,223 3,363 3,319
20124 3,465 1,287 3,348 3,892 3,443
20134 3,398 1,421 3,339 3,740 3,392
3y 3,408 1,275 3,303 3,832 3,371
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Table 27. The numbers of circulatory diseases cases per 1000 people
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Table 28. The correlation of PMsys between the concentration and emission
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Table 29. The correlation between the concentration of PM-ss and the

average air temperature
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Table 30. The correlation between the concentration of PM-ss and the

average air humidity
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Table 31. The correlation between the concentration of PM-ss and the

average wind speed
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Table 32. The difference of the average number of patients with

respiratory by the lapse of time after causing PMss

Bol LAl e -1

A L L wedel ol B (FR)
QIMA] &3 94.925 95.925 1.000 -1.535 0.125
uk A Mg &3 5112.328 5393.899 281.571 -1.557 0.120
T oA S 3113.103 3368.371 255.268 -2.390 0.017
FFA BT 4618.008 4735.796 117.788 -0.502 0.616
QIKA] &% 95.072 100.750 5.678 -0.957 0.339
i Mg &3 5119475 5346.455 226.980 -1.265 0.206
e oA S 3108.662  3387.800 279.138 -2.560 0.011
FFA BT 4618.325 4684.071 65.747 -0.259 0.795
QIMA] &3 94.987 100.622 5.635 -0.959 0.338
i g &3 5116.957 5362.884 245.926 -1.369 0.171
2t oA S 3122.303 3381.728 259.425 -2.294 0.022
FFA BT 4613.376 4753.526 140.150 -0.527 0.599
QIKA] &% 94.591 102.636 8.046 -1.360 0.174
o Mg &3 5153.079 5113.269 -39.810 0.219 0.827
s oA S 3127.696 3367.141 239.445 -2.117 0.035
Bl BT 4593.044 4997.561 404.517 -1.596 0.111
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Table 33. The difference of the average number of patients with acute upper

respiratory infections by the lapse of time after causing PMas

Bitel A4l UE -4
712¢ A o Soug/ M S0ug/ I yseatol
FIRE g el W t o) 88 (F%)

AN ST DIt 75.024 7.478 -1.696 0.090

" AeAl ST 704313 748450 44136 1774 0.076

e gdA 27 610475  663.124  52.649  -2.230 0.026
BFEA BT 878202 888265  9.974 -0.200 0.841
AR ST 67.722 71614 3.892 -0.910 0.363
AeA S| T 705272 741464 36.193 1467 0.143

s gdA Z7 608695  669.300 60.605 ~ -2.516 0.012
WEA BT 878858 866714 12144 0.226 0.821
AN LA 67.688 71178 3.490 -0.823 0411
Al ST 704141 748045 43903 -1.779 0.076

S oA EF 611796 667250 55454 2217 0.027
WEA BT 877209 892053  14.843 -0.263 0.792
AMA ST 67504 71.591 4.087 -0.958 0.338
AeA ST 708756 717472 8716 -0.348 0.728

Q) %

A gdA 27 612.887 665902 53.015  -2.117 0.035
BEA BT 873085 942683 69.598 -1.294 0.196
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Table 34. The difference of the average number of patients with acute lower

respiratory infections by the lapse of time after causing PMs5

e o TS D A t ol S B ()
A saw 0 7.951 1.022 -0.912 0.362
e A& 299 1648914 1788.266 139.352 -2.163 0.031
R Al ST 909.509  1022.752 113.243 -3.175 0.002
B B 1331.356 1394.367 63.012 -0.859 0.391
AN X1 6.952 7.432 0.480 -0.442 0.658
AgAl &7 1651.332 1774134 122.802 -1.921 0.055
e Al T 907.634  1035.060 127.426 -3.499 0.001
B BT 1331.751 1380.881 49.130 -0.620 0.535
AN ST 6.952 7.311 0.359 -0.334 0.739
A&l 235 1650.547 1781.848 131.301 -2.052 0.040
wa Al ST 912.605  1033.152 120.547 -3.190 0.001
B BT 1330.819 1391.895 61.075 -0.735 0.463
AN ST 6.939 6.659 -0.280 0.259 0.796
: AgA BT 1665625 1682.519 16.894 -0.260 0.795
-
A Al ST 915433  1020.533 105.100 -2.779 0.006
B BT 1324.886 1458.268  133.383 -1.685 0.092
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Table 35. The difference of the average number of patients with vasomotor

and allergic rhinitis by the lapse of time after causing PMs5

y y Hato] Aol e -1 A

ol S0pg/m’ 50pg/m g

e T e ayae R NEESIDE
AN ST R 2902 ~1.081 1.952 0.051

wy VRN ST 795 49541 1561 -0.081 0.936

b oAA ET 255121 250943 4178 0.389 0.698
BEA BT 328249 319449 8800 0.429 0.668
QHA ST 3.997 3.227 -0.770 1.416 0.157

] oA SWT 48243 445232 -3011 0.157 0.875

s

e odAl ET 254609 252520 -2.089 0.190 0.849
BEA BT 320619 322405 5214 0.235 0.814
QA ST 3974 4044 0.070 -0.130 0.897
AeAl S| T M6667 456107 9.440 -0.491 0.623

Q) %

i odAl ET 0 255302 251348 3954 0.347 0.729
WEA BT 327227 327658 0431 -0.019 0.985
QA ST 3915 4068 0.153 -0.287 0.774

] AeAl ST 49716 433676 -16.040 0.823 0411

s

i OdAl ET 255874 250098 5777 0.508 0.612
BEA BT 326620 332008 5478 -0.244 0.807
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Table 36. The difference of the average number of patients with chronic

lower respiratory by the lapse of time after causing PM-5

Biol Il e t-H %

A7t 4 o soug/m' S0ug/M wrzte
] ] wuk W oAy WiF  © 7l t o o] Bh g (k)
0.967
QA X 0.829 -0.138 0.812 0.417
o MEA eF T 228084 227009  -1.075 0.121 0.904
A
Jal
HAA] F 102.995 106.048 3.052 -0.799 0.425
FFA 5T 243.772 230.184  -4.589 0.343 0.732
QAHA KT 0.960 0.886 -0.074 0.449 0.653
MEA eFT 227675 230.179 2.503 -0.283 0.777
144
HAA] F 102.882 105.010 2.128 -0.546 0.585
FFA 5T 243.770 234238  -9532 0.661 0.509
QA KT 0.955 1.044 0.090 -0.552 0.581
MEA eF T 228400 225009  -3.391 0.384 0.701
294
HAA] F 102.919 106.207 3.287 -0.813 0.417
FFA ET 243.172 243.789 0.617 -0.041 0.968
QAHA LT 0.956 1.045 0.089 -0.544 0.586
MEA eF T 229.823 215019  -14.804 1.661 0.097
393
A S 103.451 104.511 1.060 -0.261 0.794
FFA 5T 242.001 261512 19511 -1.350 0.178
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Table 37. The difference of the average number of patients with circulatory

disease by the lapse of time after causing PMas

50ug/m'
ol Hat

50ug/m’
oo Rt

10.209

0.658

1.633 -0.443

74.902
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S T
O_.E m
L3
o0
o

0.345

1525.032 1471.878  -53.154 0.944

FA BT

ﬂo

0.579
0.445
0.271

-0.555
-0.764
-1.102
0.149

0.000

-0.669
-1.507
-0.522
-0.259
-0.269
-1.774
-1.777

2.004
31.738
45.623
-9.021
-0.001
27.813
64.617
33.170

0.933
11.379
76.062
108.769

75.409

1622.661

73.405
1590.923

:I.L

el

o]

A& Al

1667.460

1621.837

X
o

0.882

1520.140 1511.119

FA BT

ﬂo

1.000
0.504

73.467
1619.571

73.468
1591.758

0.132
0.602

1687.087

1622.470

X
o

1518725  15651.895

FA BT

ﬂo

0.795

74.205
1605.593

73.272
1594.213

0.788
0.076

1699.076

1623.014

0.076

1513.890  1622.659

FA BT

ﬂo
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Table 38. The difference of the average number of patients with hypertensive
heart disease by the lapse of time after causing PMs5

G R T PR
Q1A AT 0.0% 0.098 0.004 -0.086 0.932
e A& & 72837 66.450 -6.388 1.943 0.052
e oA 22.759 20.219  -2.540 2.583 0.010
HFEA H 52.171 48.469 -3.701 1.249 0.212
AN &R 0.092 0.091 -0.001 0.031 0.975
_oAeA e 13284 64.107  -9.177 2.821 0.005
s oAl 22.692 19.920  -2.772 2.785 0.005
FFA BT 52.028 48.690 -3.337 1.045 0.296
AN &R 0.089 0.111 0.022 -0.484 0.628
_oAeA e 13324 63.661  -9.663 2.971 0.003
e oAl 22.600 20.620 -1.981 1.908 0.057
FFA BT 51.882 51.026 -0.856 0.255 0.799
A R 0.089 0.091 0.002 -0.037 0.970
] AeA &3 73.212 63.269  -9.943 3.032 0.003
o
e oAl 22.834 19.870  -2.965 2.838 0.005
FFA BT 51.629 54.024 2.395 -0.746 0.456
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Table 39. The difference of the average number of patients with angina

pectoris by the lapse of time after causing PMs5

e i M S mwe . So s E ()
Q1A AT et 0.195 -0.016 0.213 0.832
" AgA &G 21.947 23:312 1.365 -1.814 0.070
R Al T 155.594 165.952 10.358 -1.453 0.147
FFA ST 91.461 90.918 -0.543 0.129 0.897
QIMA] &X1 0.205 0.295 0.091 -1.257 0.209
AgA &G 22.085 22.438 0.353 -0.472 0.637
e A S 155.214 169.760 14.546 -1.995 0.046
FFA ST 91.415 89.333 -2.082 0.462 0.644
QIKA] &X1 0.207 0.222 0.015 -0.212 0.832
AgA &G 22.052 22.679 0.627 -0.841 0.400
wa Al T 155.992 169.728 13.736 -1.816 0.070
FFA ST 91.349 91.632 0.283 -0.060 0.952
QIMA] &X1 0.210 0.227 0.018 -0.243 0.808
: AgA BT 22.082 22.565 0.483 -0.640 0.523
o1 -
o Al T 156.924 162.304 5.380 -0.709 0.478
B B 90.558 103.439 12.881 -2.839 0.005
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Table 40. The difference of the average number of patients with acute

myocardial infarction by the lapse of time after causing PMas

Bio] sl w3 A

e o T D A t ol B (%)
A saw 0000 0013 0.727 0.468
e AgA &G 0.631 0.541 -0.090 0.995 0.320
R A S 17.602 19.133 1.531 -1.849 0.065
B BT 5.988 5.816 -0.171 0.412 0.680
AN ST 0.011 0.000 -0.011 0.710 0.478
AgA &G 0.616 0.643 0.027 -0.300 0.765
s A S 17.644 18.800 1.156 -1.364 0.173
B B 5970 5.857 -0.113 0.253 0.800
AN X1 0.010 0.022 0.012 -0.778 0.437
AgA & 0.612 0.696 0.084 -0.936 0.350
wa A S 17.653 18.902 1.249 -1.422 0.155
B B 5.948 6.026 0.078 -0.169 0.866
AN ST 0.010 0.023 0.013 -0.802 0.423
AgA & 0.617 0.648 0.031 -0.339 0.735
o) %
A A S 17.691 19.011 1.319 -1.503 0.133
FFA BT 5.872 7.268 1.396 -3.135 0.002
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Table 41. The difference of the average number of patients with cerebral

infarction disease by the lapse of time after causing PMoss

3 3 Hitel FA4 9E A4
7 e M S awe . So s E ()
aan sam 0.195 0.092 ~1.766 0.078
wy TEA EET 19219 18477 -0.802 1.044 0.297
Y gaa s e L4 6989 ~1.603 0.109
PFA EF 5598 56735 -0.250 0.110 0.913
AFA ST 0.107 0.114 0.007 -0.142 0.887
o AeN eET 19158 19116 -0.042 0.055 0.956
o1
e oA B 145316 148370 3.054 -0.685 0.493
FFA BT 55868 56238 0.370 -0.151 0.880
AR $RE 0111 0089 -0.022 0.435 0.664
L Aed eET 19416 17714 -1702 2.246 0.025
o1
22} Az 145205 151967  6.762 ~1.470 0.142
PFA B 55959 54316 -1.643 0.639 0.523
AFA $E 0110 0091  -0.020 0.383 0.698
g LT 19216 18861  -0.355 0.461 0.645
393
oA F7 145363 151239 5876 -1.278 0.202
PFA B 55708 58244 2536 -1.024 0.306
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Table 42. The correlation between the concentration of PVbs and respiratory diseases
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Table 43. The correlation between the concentration of PM,5 and circulatory diseases
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Table 44. The correlation between the concentration of PMsys with
considering weather condition and respiratory diseases
e RTS8 =65 XT3} _
T ' Wy LR A2=(B) xFox A2=(B) t p-value
S Ray
129.659 6.652 19.492 .000
Z U AR
o1 : A 275 .081 110 3.376 .001
ST P 7]
-1.219 148 -.305 -8.226 .001
BT
1.623 724 .073 2.241 .025
R e
-.500 .089 -.208 -5.629 .001
=)
7077.161 315.266 22.448 .000
Z | Al A
. 3825 3.114 043 1228 220
ot b T B -41.829 5.822 -.268 -7.185 .001
H 545
-31.822 70.895 -.015 -.449 .654
HAsE -24.741 4.198 -.214 -5.894 .001
S
4825.687 189.098 25519 .000
Z Al A
oA A 2.564 1.740 .048 1.473 141
E - b T B -37.709 3.332 -.392 -11.317 .001
Ha TS -83.916  41.913 -.065 -2.002 .046
HAsE -16.319 2.267 -.244 -7.198 .001
=
7682.661 324.373 23.685 .000
Z | Al A
BEN 670 3.641 .006 184 .854
2 T b T B -68.437 5.001 -.436 -13.686  .001
Ha TS -191.198 60.713 -.103 -3.149 .002
HAsE -25.750 3.907 -.209 -6.591 .001
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Table 45. The correlation between the concentration of PMys with considering

weather condition and acute upper respiratory infections

5}

=5
FN

. MBS ., HED B
T P Ar@ FESA @ b pvale
o121 EX PR 95H4s 485 113 Pl 869
5 ;]il qEI)e - 888 107 -308 -8292 001
° YFES 1.073 523 067 2.051 041
HESE - 347 064 -200 -5415 001
(AL 2=
] 981512 42335 23184 000

Z1 A A

pi il wae  -risr s %% bids 00
weez gl ke s shEh 90

}_iﬁﬂ Ié 2 990.331 40.450 24.483 .000
g4 wae 986 M3 Ude  13kes  o0d
BETE -18.541 8.966 -.065 -2.068 .039
PBAFE -3.185 485 -.216 -6.567 .001
iiﬁﬂ Ié 2 1575909  66.070 23.852 .000
el ST 7 ) S - T W
BETE -41.569  12.366 -.106 -3.361 .001
PBAFE -5.504 796 -.211 -6.917 .001
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Table 46. The correlation between the concentration of PM,5 with considering

weather condition and acute lower respiratory infections

. ] BiEe] o el 3 xT3) _
T % ?I/j%‘i— A2=(B) E=F03 A2=(B) t p-value
. 11.12 1.244 . .
. 2ol A 0 8.937 000
SAE PEs e “Ods 838 U1 16404 061
AEES
e 114 135 028 841 401
(AF2=) -.028 017 -064  -1.702 089
N =) A 1 2056487  112.543 20.050 000
JEA] JFie -15488  3.498 -8 HRYr ol
. BT
PJEFE 7895 10488 -8 sl 061
(=)

A Zu A=A 141241 65903 .083 95719 098
B B JFie -13.757  1.091 -427 -12.611  .001
N it EL

PJEFE X669 1H492 =599 4894 .67

(AFS=)
o =) A A 2219561  101.506 21.866 000
5 T;l JFie 91481 1368 -8y _12tes 661
JREESE -51.928 18.999  -.090 -2.733  .006
PJEFEE -7.675 1.223 -.199  -6.278  .001
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Table 47. The correlation between the concentration of PMss with considering

weather condition and vasomotor and allergic rhinitis

2= H %ﬁl' Ry > E—%ﬁl— _
T RLTE  Ar@ EESN ga@ U povale
] 6.319 674 9330 000
Zu] A =
o1 314 dale " Bl 008 ~069 1899 058
T o 020 015 056 1.348 178
e
016 073 008 211 233
PAEE =033 1009 152 -3877 001
)
] 736702  34.609 21286  .000
Z ] A =]
o - 337 342 035 987 324
ikl HFs]e ~9.563 639 ~154  -4010 001
JFEa -26.433 7783  -.118 -339 .00l
PAEE -2.990 461 ~242  -6487 001
(AFZ=)
E R 230 08P 190 AH4R 689
_‘%i;ﬁgl HFs]e -2.640 367 ~9274  -7191  .001
JFEa 21742 4619  -.169 -4707 .00l
JAEE -1.180 250 -176  -4721 001
AFZ=)
. ) A A 609852  31.694 19242 000
E‘jfgl HFs]e 263 436 -9y 495 get
YFEa -34878 5932  -215 -5830 .00l
JAEE -2.362 382 -219 -6.188 .00l
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Table 48. The correlation between the concentration of PMys with considering

weather condition and chronic lower respiratory diseases

- NEFS =6y EEH .
T 7 PLg" oem FESA gp@ b povale
R 1176 208 5644 000
o121 A e 004 003 051 13719 168
SAE B 000 005 -001  -034 973
CRURRS
) 008 023 014 369 712
Bt
o ~.005 003 ~070  -1685 092
A 325047 15678 20732000
Z 1A A
-.166 155 ~038  -1072 284
A P e -2.242 290 -292  -7.744 001
o3
HF
3263 3526  -032  -92%6 3%
FEEE -.954 209  -.168  -4569  .001
(A=)
] A 167724 7.058 23764 000
E] gese  -rike 291 S4B 9t dd
IR ES -3.084 1564  -.067 -1971  .049
FEEE -.600 085  -.252 -7.089 .00l
BN
o - 386,739 20201 19.09% 000
8 T;l P77 385 8t ~826 944 461
IR ES -12.811 3781  -.121  -3.388 .00l
FEEE -.965 243 -137 -3965 .00l
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Table 49. The correlation between the concentration of PMss
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Table 55. Time series analysis on the number of patients with respiratory

and circulatory disease in Eunpveong-gu, Seoul

ECEIN 23 3 A% R AF
e ARIMA(0,1,8) 764
ERCI RS

ARIMA(0,1,6) 848
w4 =
ARIMA(1,0,7) 466
A 2 de=r]
ARIMA(1,1,6) 851
W S
ARIMA(0,1,7) 774
=37 A=A
ARIMA(5,0,3) 818
ad A
ARIMA(3,0,3) 774
A5
ARIMA(2,0,2) 075
N7
ARIMA(0,0,0) 191
7 4
ARIMA(0,0,9) 244
=3 %
) 7 B SE t o8
A5t 85.412 13.845 6.169 000
NE 1.616 003 539.212 001
AR A=t 2 -1.617 002 ~669.442 001
T8 9HA A} 3 997 003 346.169 001
%ﬁ‘;é‘ NETS 1.554 017 91,554 001
MA A2 -1.564 015 -103.324 001
Az 3 922 016 56.802 001
PM, . A0 075 032 2.385 017
A
A=) 21.079 459 45.896 000
AR NES 622 005 127718 001
)= Az} 2 -.996 004 ~027.247 001
(120 MA NES 629 011 55.756 001
A3} 2 - 976 012 -83.501 001
PMs 5 AIZF 0O .03b 013 2.790 .005
A

_61_



< — =
15,000 s —_——=
E - - - wCcL
10,000 1 Lo
3=
=000 nH
O
o oy
LS
-
=
o=
=3
mE
=
P
<
Tea
=
>
u
=
et
o
-1
Tes
<
Tes
=
[l
=
i
o
3°L]
T
<
=
=
"
. =4
"o
O
— o[
= Tonm
=
= S
= T
=
=
|
- =
"o
O
o[y
o
e
=
==
i
o
L]
"
=
=
n
2=
e
ro
3°L]
Too
w2
w
2=
e
ro
o
Yo
'
=
[l
- =
D
o
3°L]
n
=

Figure 3. Time series analysis on the number of patients with respiratory

and circulatory disease in Eunpveong-gu, Seoul.
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Table 56. Time series analysis on the number of patients with respiratory

and circulatory disease in Jung-gu, Daejeon
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Figure 4. Time series analysis on the number of patients with respiratory

and circulatory disease in Jung-gu, Daejeon.

_65_



714 28 34 AAE 4 23

87.8%= 7HE =A dEsten, @714

7HE S drERs T

.066

ARIMA(0,0,14)

o o o o e
Qui Mo M 00 m
= 0
o el < 2 lla
o oM T T & ﬂA|602158798
No = T o w5t = RIS 88K B & @B S
=r =y R = ~, :
< X oo <
w W X =0 & 2 e
AR of & w8
N K T uan_cwl R m
< —
B = GO =R
%0 E_i (= ! SRR
T X o 7 S
e CalY NS 8 F SceccngeR
50 O# Exg S o O ___._.o_.ola T —_—-_—-o oo g
— oy © 3~ 5 R = I ==
W o o 3 T F 7 £ s|fEZZZ2Z3Z=Z3
e J%Oﬂr. N ety s 5 PSS ====Sz =S
T ‘m‘._ e (S 0 =404 = = 89 = =3 Hd
J 2 EEE R © o~
e B L - | = = = =
<0 © ﬂmmdm W = s < U4 <L
T o = B N o =
e _ =
oD w4 TOVITEEE 42 T
M o = id [ n 9
o)) T O
mmoﬂ. hoo# = {+ .nl.ﬂdrm il
maﬁw X X wE £ E g =
Gl e = ;4;4110 3
L WXy e & o, S| ATl T e
5 B O ® lLuLuJaxLP
ey Tk O wE o2 oo L R e
_ 2 ME N TR 2 B R E BT R
T oo B T R TRN Pee g
o o = T g2 Eg PR ERIaE g
o 78 X o A_ﬂ A To M = & _mu 7o go KO o ﬁﬂﬁ B x°
ﬂAE ﬁi IDIL _ﬁo — N JH | 7 ;.ﬁ JH JH EO ln_rL AT_ ﬂ JH
< « TET N OOF - P mm
L22 50w T4 % 2 G
B o ! o X
— — _L «©
T < <R A = B =

_66_




T8

294 T B SE t TgE
I 5.590 178 31.447 .000
Al A+ 3 108 .035 3.043 .002
w8 MA A1 4 120 035 3.384 001
A7 A F }

Al ZF 9 .095 .036 2.668 .008
B i A1zF 0 .015 .006 2.377 .018

e =E

Figure 5. Time series analysis on the number of patients with respiratory

and circulatory disease in Buk-gu, Gwangju.
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= ABSTRACT =
The Effect of Concentration of Ultrafine Particles(PM,5) in

Urban Area on Respiratory and Circulatory diseases

Hwang, Su Hee
Dept. of Environmental Health
Graduate School of Health Science

and Management Yonsei University

(Directed by Professor Shin, Dong Chun, M.D, Ph D)

Recently, the trend of the concentration of PMjy is decreasing in metropolitan
areas of Korea. As the trend of the concentration of PMss5 is increasing, the
concentration 1In most areas of Korea exceeds the Atmosphere

Environmental Standard(25xg/m’) which has been conducted since 2015.

PM:s5 is dangerous due to the direct effect on pulmonary alveoli, which may
cause diseases such as lung conditions, myocardial infarction and the circulatory
illness. Also, PMys might be leading causes of premature death was classified

as a category 1 carcinogen by WHO in 2013.

This study was designed to prove the effect of the concentration of
PMs5 on respiratory diseases and circulatory diseases in urban areas.
The concentration of PM25 was measured and the number of patients with
a respiratory system and a circulatory system was examined in 4 districts;
Ongjin—gun, Incheon, Eunpyeong-gu, Seoul, Jung-gu, Daejeon, Buk-gu,

Gwangju from 2011 to 2013 .
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The result of this study was based on the Correlation analysis between

the concentration and the number of patients.

First, the study was examined on the days which were divided into two
classes; one with the concentration of PMys below 50rg/m’ and the other

with that of 50ug/m’ or above.

The average numbers of the patients with respiratory diseases and
circulatory diseases were calculated on the days by the lapse of time.
In respiratory diseases, the result indicated a positive correlation between
the concentration of PM,5 and the average numbers of the patients in only
Jung-gu, Daejeon but there were no corelation in the rest 3 districts.
Also, there was no correlation between the concentration PMss and the

numbers of the patients with the circulatory diseases in all districts.

Second, a positive correlation between the concentration of PM,s5 and
respiratory disease was found in 4 districts. In circulatory disease cases, a positive
correlation was found in only Jung—-gu, Daejeon but the concentration of

PM,5 was not correlated with the diseases in the rest of districts.

According to diseases, In particular, a positive correlation between the
concentration of PMss and acute upper respiratory infections was found in
the 4 districts. In contrast, a negative correlation between the concentration

of PMy5 and acute myocardial infarction was found in the districts.

Third, Considering the weather condition, the result of the analysis showed
a positive correlation between the concentration and whole respiratory

diseases in Ongjin—gun, Incheon. In a case of circulatory diseases, a positive

_79_



correlation was found in Jung-gu , Daegu. Those two kinds of diseases
were not correlated with the concentration of PMs5 in the rest of districts.

In the analysis of considering the weather condition, the number of
correlated districts with respiratory diseases decreased in comparison with
the results with only the concentration of PMs5. On the other hand, the
number of correlated districts with circulatory diseases indicated the same

as the results without the weather condition.

Last, according to the analysis of correlations between the concentration
of PMys and the patterns of causing patients with two types of diseases,
the respiratory diseases were not related with the concentration of PMs5 in
the 4 districts. In the case of circulatory system, some circulatory diseases
were related with the concentration of PMjys in 3 districts except

Ongjin—gun, Incheon.

The result of this study indicated that the concentration of PMs;
influenced on the respiratory disease and the circulatory diseases. It
suggested that the policy improvement of PM,s5 be considered with the

Environmental Health sector.

There was limitation which was not considered on this study such as
regional characteristics, the type of medical treatments, age and sex.
The Future study is needed to comprehensively and systematically examine
the effect of concentration PMss on the diseases by extending the areas in

research and subdividing the methods.

Key words: PM,s, weather conditions, respiratory diseases, circulatory diseases, correlation, urban areas
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