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Abstract  This study introduces the current status of air pollutants and health effects in Tokyo, Japan. The medical cost
support system for air pollution-related diseases implemented by local governments in Tokyo was also introduced. Through a
correlation analysis between the annual concentration of air pollutants (PM, 5 SO,, NO,) and the number of deaths from major
cardiopulmonary diseases, it was proved that the higher air pollutant concentration, the more people died from acute
myocardial infarction, cerebral infarction, cerebrovascular disease, and pneumonia. As a result of calculating the relative
health risk of PM, 5 in three regions (Ogasawara, Shinjuku and Tamashi) in Tokyo, compared Ogasawara (a remote island with
clean air), Shinjuku and Tamashi have a relatively high risk of respiratory diseases caused by air pollution. Finally, the results of
this study are expected to contribute to efforts to reduce air pollutants such as PM, 5 in other metropolitan areas and to
formulate policies to improve citizens’ health.
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1. H =2 (Franklin et al., 2007; Ostro et al., 2006; Burnett et al.,
2004; Klemm and Mason, 2003; Schwartz et al., 1996).

g710 B T ARAE ZAA7]0], B3] fob o] ATolAL PM, o AAAES TAB ]
OF olAto] 2 YI9lo] =1 QIth(Barnes et al,  of £AFS Fo] AHZ1} 0= X|u, ulylwa} 7+
2018; Cohen et al., 2017). Brauer (2019)2] Aol @2 o] &S} Y7 Z7A)7|= Aoz a4 <ok
H 7] d o2 Q1] mid X AAIH =2 <F 7005t (Wang et al.,, 2021). F-H A ol A 1270 =7} 79k
ol AFrslat glom, A A7 90% oliFe] AFEEC] © o] oS Ao = pM, . 5 Z7lo] whE HaEo}

A 71 AL o 3L AAEAZIF(WHO) 2488 BAste] Brugt yee Anum, i &
© PM, 5 Hd BREde] 99108 A&st] 17 wEH PM, s 557} 5 pg/m?® 27V djultt 24| Fot
HrEARE AT ERL PM, 50 147 ool 24 9do] 18% 4 Z7FsHtH(Ortiz et al., 2017).

et B2 AFoA FE7F 10 pg/m® S7FSE dinich PM, 5] 77} Slaf/goll Tt A= AAol= Al
TG WYEC] 44%7t S7ISEL, 8 AR St ZI8) Fof] AR PM, s BAI7F o] AZbsiA]
I A AAYPATt AR Foldu Az F4S glo] O Halle A ZEL} o AF S]] gl Alglo)
doA FA Folde dod £ S USSHATt ok 2yt Y 7184 A K (Korea National
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Institute of Environmental Research, 2019)°] @=2H  F7)E A CE PM,; 5 t7|eLEEZS] A5 2
A2 317 A8A] PSS 2326yt O R Al 10 @B o] g =110 274 At
AXEZAZ]FH(WHO) S8 da7|EEeh T v o 2]gS S8 A2 1748 21944
E UEst o] 7k A EASE Al Afekarar ek TRk FAE W 37 XSS tde
A 20109 7o R 7| edEdR QIR 2714 = {FPM, 0] AATiA A7 fisid H7 9 di71E 7H
Eo] vt ARt Az oF 197,000l &S Aol W PM, 5 =& Aol ek A A&
o, Ul 7)ol A=A 95 7920601 H712 AloFRItE FFA 0 R & Al AU HEA] X]O—qoﬂ
do= It ZIIAFEATE 52,0008 7H] Soiuk & QlojA PM, s A1 BTt o] & FF 719 4ho] A
=, Q= b0 & Eold 4 Q& Z o= AISolqltt S SRt P EAAA Qlete] Zlojste AS &
(Seoul Institute of Health and Environment, 2018). Z o 2 3}t

TERE AR I d71HEH 2N NO=
El_}-/l—‘{ _T1ﬂ7\1§LJ_~9_ 7}_?1(_] /\]-E]-E ]7ﬂ i’a‘ a—o 0107]

e

o, At 9 o g QIR APTES Bithe K 2. $30M9 F2 YrBEE Y

= Ath(Romm, 2006). SO,= T8&7]& A=3lal 7]

= Zhe] 9IS £7HA)7] 1 AT vH 713 1220169 7] A2 5CA G 8 712
S o}shA 7= Ao: oFa]A 9Tt (Johns and Linn, = a°l Het 2 EAE A7F viETF (Tokyo Institute
2011). of Environmental Sciences, 2020)-2 YeRH Z o]t} o

ON
Hir
Tlo

ol2gt Aol A B Ao AdE =4 (o]t 71904, SO AdHrelA 71 e (2% Al

Table 1. Annual (2016) emissions of major air pollutants in Tokyo (ton).

S0, NO, HCl THC* NMVOCs** NH; PM, s
Large scale fixed sources 2,119 8,049 285 39 192
Small and medium-sized industries 20 3,277 3,013 1,374 131
Small incinerator 4 16 4 49 10 8
Restaurant 15
Open-air incineration 0.1 1 3 3 03 2
Construction equipment, etc. 2,690 387 284 17
VOC emission facility 65,772 65,772
Domestic combustion equipment 77 6,056 290
LNG 3,399 24
LPG 584 2
Kerosene 77 2,073 264
Cooking 201
Smoking 3 44 241 217 167
Daily supplies 12,818 12,818
2 and 4 -wheeled vehicle 50 12,927 7,039 6,544 731 341
Docked vessels 2,040 2,459 171 149 237
Sailing vessels 4,357 7,213 300 261 560
Tug boat 26 109 1 10 4
Aircraft 35 5,870 1,357 1,227 188
Source of ammonia 5317
Sum 8,808 54,767 289 91,161 88,669 6,087 2,743

*Total Hydro Carbon
**Non-Methane Volatile Organic Compounds

Sr=i7|1etsts|x| & 39 E Xl 4
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E} CH,°l Eﬂo} 74]” EL °J€—7l, e
T2l ™= A}, Chandra et al. (2020)2 7] & &
I Z7}F Zo] A1t 1980 &= FHIELE 2006 7H4] oF
3093t A FAaF QLo 255 E HA] F7F FA
2 Uehi ok B sk Qs ofop
2, vur R 2 auFydel 37 A =
e B AHEHE t7] F CH, §= HA] 2007d
ol ol ThA F7keha Gl A0 Lkt (apan
Meteorological Agency website data, https://www.data.
jma.go.jp/ghg kanshi/ghgp/ch4 _trend.html).
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ofAe] & SH2=7 SEE 20114 20201
7kA] 9] A7k Fo] WSt (=R Aty SHAH)
£ Auy, dudy] 2524 229 BE 84
o2 yeht. =g 1A g1z 5
Rt E2RIA o] FIr} At 7] o] Bls iz oz
%O, 20169 O] FHEHE 2R FEE
2o At Hi7 1 71E (15 pg/m’)y2 A% A
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Table 2. The annual variation of the roadside and ambient concentration of major air pollutants in Tokyo from 2010 to 2020.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

PM, 5 Roadside 17.7 15.9 16.7 17.2 15 13.8 13.9 134 1.2 105
(g/m?) Ambient 15.7 14.2 15.8 16.0 13.8 12,6 12.8 124 104 9.8
SO, Roadside 2.1 2.0 2.0 1.9 1.8 19 1.8 1.6 1.6 14 1.0
(ppb) Ambient 1.8 1.7 1.8 1.8 19 1.7 13 1.1 1.0 1.0 0.7
NO, Roadside 0.029 0.027 0.026 0.026 0.026 0.025 0.023 0.023 0.021 0.020 0.018
(ppm) Ambient 0.020 0.019 0.018 0.018 0.017 0.017 0.016 0.016 0.015 0.014 0.013
CHy Roadside 1.920 1.960 1.957 1.967 1.983 1.987 1.993 1.997 1.960 1.987 2.000
(ppm) Ambient 1.925 1.948 1.948 1.957 1.961 1.968 1.968 1.966 1.961 1.978 1.987
NMHCs* Roadside 0.220 0.246 0.215 0.210 0.207 0.205 0.189 0.191 0.156 0.143 0.137
(ppm) Ambient 0.183 0.191 0.180 0.175 0.165 0.159 0.144 0.131 0.117 0.110 0.110
co Roadside 0.52 0.49 0.48 0.42 0.40 0.37 0.34 0.34 0.31 0.31 0.32
(ppm) Ambient 0.38 0.37 0.35 0.28 0.26 0.23 0.20 0.19 0.18 0.19 0.24

*Non-Methane Hydro Carbons
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Fig. 1. Number of recognized patients in Tokyo for air pollution medical expenses over the past 10 years.
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Fig. 2. Number of patients recognized for air pollution
medical expenses by age in Tokyo.
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Fig. 3. A correlation matrix among the annual average PM, s,
Tokyo from 2011 to 2020.
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Fig. 4. Flow of RR calculation.

Table 3. Population of target (A,) (Shinjuku and Tamashi) and comparative (A.) (Ogasawara) areas, number of air pollution-

related patients (Np), and number of healthy people (N).

Shinjuku Tamasi Ogasawara
Age
Population N, Ny, Population N, Ny Population Np Np

0~19 40,640 16 40,624 23,590 144 23,446 505 2 503
20~39 119,792 225 119,567 31,349 74 31,275 705 2 703
40~59 104,260 546 103,714 43,356 192 43,164 1173 1 1,172
60~74 47,642 336 47,306 29,062 132 28,930 405 2 403

>75 34,922 235 34,687 21,482 123 21,359 132 0 132
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Table 4. The RR values in Shinjuku and Tamashi calculated
with Ogasawara as comparative region.

Age Shinjuku Tamasi

0~19 0.099 1.541
20~39 0.662 0.832
40~59 6.143 5.195
60~74 1.428 0.920

>75 - -
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