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Osaka: Dust extinction coefficient (532 nm) (fkm)
5 T T T 1 Thi s i T 5
8= i K u
g I ‘ ‘hy | qu '” w | 04
gl T8 | 0 : W
= R l L w i il e J “
30 i1 VI M 1l i | ]
2 B | ff"‘ . | Il i»l I“ e ’
1 Wi . i Ll [‘ ' “"‘ gt 1 g M o4
| “mhﬁl' S e e : oY | L M X
il 2 3 4 5 6 7 & H 12 13 14 15 16 17 18 18 20 2 22 23 24 25
277
Toyama: Dust extinclion coefficient (532 nm) (fkm)
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F v Xk 95% 15 #E X [ PfE
(0. 07/km)® 1.11 1.04 - 1.18 .001
S0, (>3ppb)* 1.17 1.08 - 1.27 <. 001
BB O40/m®)° 1.37 128 - 1.47 <. 001
HORIKKIR (CC)® 0.99 0.98 - 0.99 <. 001
SIRO B NEEE (C)° 1.01 1. 00 - 1.01 .009
R (%)° 1. 00 0.99 - 1.00 <. 001

95% CI: 95% confidence interval

Adjusted by smoking status of subjects, smoking status of subjects’ partners, house incomes, age, and
BMI.

Desert dust, S02, and Cedar pollen / Cypress pollen were treated as dichotomous (with cut—off value of

0.07/km, 3 ppb, and 40/m® respectively). "Climatic variables were treated as numerical.

FQ)-S.IEMICII2WHBREEZEERE L2 WHED, BWEOT LAVX—EIRBEHA v XLt

F v XM 95% {5 #E X [ PAE
Ry (0. 07/km) 1. 10 1. 04 - 1.18 .002
S0, (>3ppb)* 1.17 1.08 - 1.27 <. 001
1t >40/m®)® 1.3% 1. 28 - 1.47 <. 001
H O RIKRAE (C) P 0. 99 0.98 - 0.99 <. 001
KIRO B AZE#E (C)° 1.01 1. 00 - 1.01 . 008
i (%)° 1.00 0. 99 - 1.00 <. 001

95% CI: 95% confidence interval

Adjusted by smoking status of subjects, smoking
status of subjects’ partners, house incomes, age
and BMI.

Desert dust, S02, and Cedar pollen / Cypress pollen
were treated as dichotomous (with cut—off value of
0.07/km, 3 ppb, and 40/m® respectively). PClimatic

variables were treated as numerical.
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#(3)-6 BINR D &
i ABE n=279 JEI ABE n=245 & n=524

. IR 139 50% 108 44% 247 47%
Y S[

B 140 50% 137 56% Wi 53%
RS SEHJ+SD 3. 87 0. 65 3. 92 0. 67

B/ wa 73 26% 61 25% 134 26%
S o e

= I 140 50% 141 58% 281 54%

61



5-1502

5 E 64 23% 41 17% 105 20%
Z D 2 1% 2 1% 4 1%
WEL TS 261 94% 225 92% 186 93%
198 ] oD A7 4
LTV 18 7% 20 8% 38 7%
e Kzl 165 59% 134 55% 299 57%
e 02 /
- ZWrdH v 114 41% 111 45% 225 43%
BRENL TN 242 87% 209 85% 151 86%
o o FEARSNLTVD 37 13% 36 15% 73 14%
27 uA Rk
A - FETRE D BA 392 86Y% 36 100% 68 93%
- fEoRm@E D I ET 5 14% 0 0% 5 %
RS 185 66% 153 62% 338 65%
F it 94 34% 92 38% 186 36%
z*‘;ﬁ”f‘/% N T Y T 36% 34 37% 63 379%
R D &
(B Rfy1gE) — 1EEEGE 13 14% 13 14% 26 14%
- O RMITEME 54% 52 57% 103 55%
- B e 4 4% 7 8% 11 6%
HY 125 45% 105 43% 230 44%
1 3% AR il TC D W L 151 54% 133 54% 284 54%
E% 72 L 3 1% 7 3% 10 2%
6 » HHFDRE SE#5) £ SD 6832 831 6788 908
1 DR E SEH) £ SD 7878 857 7901 924
BTN D 175 63% 154 63% 329 63%
6 » ARFOREALA FNECE 102 37% 39 36% 191 37%
EF- P 2 1% 2 1% 4 1%
DTS 201 72% 181 74% 382 73%
1 % RF DO REFL D JTUNTR DY 74 27% 57 23% 131 25%
E2Z 7 L 4 1% 7 3% 11 2%
DATWD 109 39% 33 34% 192 37%
1O N T DTV 168 60% 156 64% 324 62%
EZ 7 L 2 1% 6 2% I 2%
T mFLTVD 223 80% 181 74% 104 77%
B
T 56 20% 64 26% 120 23%
HY 47 17% 48 20% 95 18%
BB o B BEAE
L 032 83% 197 80% 429 82%
HY 41 15% 36 15% 77 15%
A D Wy BLBETE 7l 217 78% 197 80% 414 79%
EESs P 21 8% 12 5% 33 6%

*Subjects analyzed: Subjects whose outcomes were available at least once (n=524) among the randomized (n=530)
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ZholoDiX, M TR (2944) RUORKF#H (1614) ThoTo,

K[RBET VI THIROPM, 52310 p g/m’LLF & PRI NTZH (D ok O # EEERR O PM,. s FEHIfE4-6
RF S5 75<12 o g/mP I D HIIR D e KR 3 20% LA ) ORI THRERF - BTHTHFI) LELE, #t
[N E R ZRT A — )V Z 3 Y I D ABEIZHAE L7, AR 44 (H28. 10 H K) 7> HH29. 3H K E TT,
FAESHATH, RiEii27H, ARE)IM45H, BILR31E, BEIR20H 3834 LT,

ROQ)-71 ERERRBOF LML

BRI #ELud | AT
_ o " #H 21=(AN) (AN)
ELRIVEBZ=D =B % mA
AIz%H FIZHAB Riz%A8 FIZHA
L)L L)L LRIL LRI
TR 230 19 12 129 6 134 530
BiRRE 230 32 17 104 7 140 530

52 (3)-8 PM25S1EERIZH D FE 445

FELR(AN) FELLG
. - &0 Motz &5 (N)
—FELRILEBZ-D =7 WA (N)
RAIc%A8 FIZHAB Alz#A FIZHA
LRI LRI L)L LARJL
Bid 230 20 1B 129 7 133 530
HRRE 233 35 16 105 7 134 530

IHT, BHOREHRHWMAAIRICZRD LI, BRNOPMEAER (#1352 - B - 2 b—7%) <
FENREEE (F=-- %) OFEEHE, AECOEEHIZOVTOERIZONVT, FOHWIZEEZ
DTHLT 7 EATEARBIZL, HHRAOBRBEELZAHTHICTNE L, LTO X ST, L# sk
Ay MIMRExOBRRPEEINTZEBEDbN S LD ThHo7, TBEHEHIZL, PL:B3dH 5 L35
ozl THLRPSTEOTHOLMKIBERICL TWE] RETHEETLILOLIFEDEN-T2
DT, [EMTEENVWTT] TeZIdofeibo b, EAREKGTICLES LES AL
Wz EBEWET] SFENACHABHELE LE, £EFhOFIFES LTHAHET I HERN DA
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[REET — %] 20164F10H K> H 201743 H K E T, PMo iR E T A Hl & & F 12 B FEHE35 u g/m’ A T
ot (K(3)-23727) , HWIZHOWTIE, MHENGCHHBEO L ORLHE THBBLE I (K
(3)-23727) ., AEMMETOKRKIBEME (S0, N0, AV ) K., KRR (RIR, [RIEEL, X
JE, RIEZE, WE) ONfizkR Q)9 13UIRT, PMs0T A &4 — O BRI IH IR SR & FeRllsR\ B % R
LI RKERMESE (S0, NO;, AV v, T8, A V7N FRAR) FRhoT,

TR l S l KiiJllFﬁlE;Eﬁi

30

70 0.12
60 0.10
50
tl I 0.08
40
ERERBPM, 0.06

/ / LIDARE &) 000

0.02

20

10

= T T T ¢ 0.00

IRV

NG ) © W W9 10 NI
Q \\«\’ SRS > ) \3 /\\’\’ /\\'\’ \’»\ \'\/\ \’\r\ /\\"’ \’\/\ {0 \”3\ \”)\ \">\
éﬁy,ﬁ&’§@v§§&%§§*$§>§§ﬁé§&’§§P SR I S S S
X (3)-23 AEHRFORETHTDOPM, 5. KR T A X —DEMOHEF & |
THCEMNAICEHA LV EEHESRER (KA
7< (3)-9 HATH DOPMy s, AP, fth o R&IE YW E R E O © B SEEME D 4546
n (H#0) £y SD 25 %fE 50 %l 75 %l
S0, 153 2.8 0.72 2 3 3
SPM 143 10.9 6.5 6 9 15
NO, 147 13.8 5.8 9 13 18
0x* 147 30. 3 10.5 22 31 38
PM,. 5 146 9.2 4.9 5.4 8.6 11.6
Y 141 0.015 0.018 0. 006 0.010 0.014
EROIRRLFIRE 139 0. 093 0. 122 0. 027 0. 053 0. 088

*Ox: 8 hour average was used for daily data.

#(3)-10 Rixi (WH) OPMys/FRD /D KK G B i B O W FE IR T o0 B SEEIE D 5347

n (A% Nz SD 25 %fE 50 9fiE 75 %iE
S0, 153 1.1 0. 29 1 1 1
SPM 153 11.8 7.0 6.5 10 15.5
NO, 153 9.1 4.5 6 8 12
0x 152 35. 0 10.5 28 36 42
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PM;. 5 153 10. 4 5.2 629 9.3 12788

*Ox: 8 hour average was used for daily data.

2% (3)-11 A#Ei (U#ER) DOPMe s/ SHRD /Mt O KRG YW B FE O T FEHIR oh > B I O 53 4f

n (%0 1 SD 25 %fE 50 %fiE 75 %Ml
S 153 2.4 0. 79 2 2 3
SEH 153 17.8 8.0 12 16 21.5
e 153 11.8 5.3 8 11 15
Ox 153 31.8 11.3 25 33 39
PMz.5 153 12.1 5. 4 7.9 11.3 14.9

*0x: 8 hour average was used for daily data.

EILEW TR
70 0.12
60 0.10
0.08
40 =
B R PM,
I . 0.06
30 1N
LIDARE )
/ 0.04
20 ¢
. . A i
0 0.00
Q © > Q A X N 2l \p) N e & Vv O \e) v ) © \eJ v ) ©
Q SR G I R A  ZRRN SR R R AR U SR G\ K A AL R O
B R R g R
S SIS S, SIS G A L I e L .~ LA S M
X (3)-24 AEMHTOFILTOP s, BILTZ A X —DOHEWOHRE L |
TR CEMNAICEB VL EEHESNTZE (KA
F(3)-12 FILUTHDOPMy 5, HAP, D K&75YeME IR E O ERIR S o B SEHE D 55 A
n (A% LB SD 25 %fi 50 %fE 75 %l
S0; 153 0.74 0. 46 0 1 1
SPM 153 9.2 5.1 6 8 11
NO 153 8.7 3.3 8.5 8 10
0z 153 37.1 9.6 31 36 44
PMe.5 153 6.7 4.6 3.6 5.5 9.05
HAD
121 0. 0099 0. 0079 0. 0043 0. 0075 0.0141
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BRPRRL - R 119 0. 0731 0. 0334 0. 0493 0. 0669 0.0913

*Ox: 8 hour average was used for daily data.

EmMEMNFTIHR
70 0.12
60 0.10
0.08
) /'%' FFEERRBPM,
0.06
30
) 74 / LIDARE )
. I | h A} oo
) 4 \
10 0.02
0o A — : ; — U ¥ My 1YY ¥ ¥ 1 0.00
o» P e §> N VP D2 P W W P W WD 0
\'\9\ b\\;\’ \'\,\’ ’\:\’\ \'\f\’\ (o\\’ "’\ \’\')’\ \’0’\ ’\\N \'\’ \ \\’\ /\\'\’\ ';\\'1, \’1’\ /\\"’\ ,\\’\,\ (,\\0) /\\0’\ /\\0’\ /\\0’\
R AR & & N A R R I O
B U S ﬁp & m D7 A M DM S

X (3)-25 FHABEEHM T OKFTHOP 5. WILT A X —DOEMOHERE L
FHRMTERDAICEA VL EEHEESNT-B (KH)

F(3)-13 KFHDOPMy s, WD, oD KRG GLME I EE O FEHI ] h D B I E D 53 4f

n (A%0 ) SD 25 9%fi 50 %fiE 75 WfE
S0, 153 0.61 0.75 0 0 1
SPM 153 9.6 4.7 6 9 12
NO, 152 5.9 2.5 4 5 i
0x 153 34.2 9.7 27 34 41
PM.. 5 153 9.5 4.7 6.0 8.9 12.0
i 125 0.0131 0. 0093 0. 0077 0.0107 0.0159
BB 7R E 123 0. 0568 0. 04024 0. 02689 0. 04569 0.0786

*0x: 8 hour average was used for daily data.

(7Y N A AT —4] 2016410 H K H201THE4ARKE T, WL F—BRIZTTFENZZ - BXFEED
ANEBARIHEBE LTz, HIFFR, EAL QBTEHKEIEH L. 20 5 BIE1, 567[H (81%) (W THIR
N (BHHEHOEHARET) ICEERELNT,

Fo. FAHEPICERICET 2T 7 — MRIZBKEZIE~12, 151F (— AdH72 v FEH23E) FHHL, £
D D HIE10, 863[E (89%) IZHBWTHIRAN (BHHOEHET) KEER GO,
EIZERIIAEHMS, HITEREZRFETE T,

[fEREBOMITHERE] o ba— v ECEMITERE L, HEHMTOTFENZDHRAERIN AR
T2.21% (58457 /HE~20,589H) FEM ARET 2.25% (600 32 /HE~26,619H) LHFHFMICHERERZE
EREEholz (RQ@)-14) . LarLanb, #HPbH (00.04/km) IZRET D ENMABEOTENZZA
> REI%0. 30 (95%CI 0.09-0.97) &, MABETHRBRIZIKFTLTWE (£ (B)-15,16) ,

il
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# (3)-14 ST ARER OIS ARED . HHFEHIR] h 0 F &4 22 R B R

Jr ABE n=245 FEI ARE n=279 a8t n=524
SRR KT B IE~ H 2K 20, 589 26, 619 47, 208
TENZ I 454 600 1,054
FE LR 2. 21% 2. 25% 2. 23%

ARSI TIEZZ Dat risk £HE BN D T2 OEHTII R A A 5 ERS

F (3)-15 MAREKR OFENM ARED, A H (0. 04/km) DT ENZZ I EE

I ABE E N At

FRAT SR AE~ H #L 442 504 946
FRESNZZE 4 14 18
FEHL R 0. 90% 2.78% 1. 90%

ARSI TIEZRZ Dat risk £EN LN D T2 DTS A A 5 ERS

#£(3)-16 EHIVH (©0.04/km) DFENZZRBA v Xt

F v Xt 95% 15 #AE X [H pfiE
AN GEM AL ) 0. 30 0. 09 - 0.97 0. 04
EH (HREM A & HER) 2.92 1. 17 - 7.31 0. 02

*2016. 10~2017. 3D 7 A ¥ — WP FE>0. 04/kndD H D [EIE T — ¥

7272 LB X% 2 Dat risk LHED BIMD 72 DIRHTSR B 2> 5 BRI
YETENZZOREERTERE LT, PEAZZAHILEL, RITIVT0EE 2EH L L,
logit Pr(Y =1) = B0+ B1 X1l + B2 X2+ - + Bp Xp (X1 : - ABEL, FEMMATHO)
NI A =2 OHETE LIEERMOERICIE, —MRbH#HEEFH R (GEE) 1T LD HikE AW,
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[Abstract]
Key Words: Aerosol Transport Model, Asian Dust, Lidar, Data Assimilation, Epidemiology

Continuous observations by the AD-Net lidar network in East Asia of the vertical
distribution of Asian dust were evaluated. The data confirmed a negative trend of Asian dust
density over Japan over last 10 years and that intensity was dependent on altitude.
Measurement of near-surface aerosols were improved by introducing a small telescope with a
wide field-of-view into the lidar system. Internal mixing of Asian dust and anthropogenic
pollutants were suggested through an analysis of the color ratio (the ratio between extinction
coefficients at two wavelengths). Asian dust density values obtained by a polarization optical
particle counter (POPC) corresponded well with dust extinction coefficients obtained by lidar
near the surface. We supplied AD-Net data to the Ministry of Environment (MOE) for their
Dust and Sand-Storm information homepage, and the data were also utilized for activities
related to several MOE working groups.

We improved a global aerosol transport model (MASINGAR mk-2) and provided
calculation results to other sub-themes. We developed an analysis method (LETKF) to
assimilate satellite observation data (Himawari-8) in this model and confirmed that the
accuracy of the analysis improved. In addition, we developed a data assimilation method
(2D-Var) capable of high-speed computation and started a daily data assimilation and
prediction experiment using satellite observation data. We conducted an aerosol re-analysis
(JRAero) using the 2D-Var system and prepared a high-quality 4-dimensional global aerosol
dataset for 2011-2015. The JRAero was provided to other sub-themes and was also open for
use to external researchers.

In addition, we clarified points to be completed when using lidar in epidemiologic
studies and resolved some related issues. As a result, it has become possible to conduct health
risk assessments in areas where lidar observations have not been available and epidemiologic
studies have not been performed due to a lack of current information on the concentration of
Asian dust. Furthermore, we proposed a method to provide and actually provided information
to vulnerable people and demonstrated that the provision of information reduced the risk of
unscheduled clinic visits of vulnerable people on days with high Asian dust concentrations.
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