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6 A
g
E
B
® o4 O L
IN
= 1 i S0,%". NO3~
BRMoc MEMEH NH," e
2+ H,SO, %% OC %;§3 it %ﬁ”““
¥ H,SO
RRER  mae RUVEEEET  f @
0 t —‘r/.m J/r—":/:.;m{ —t—+ IIHTT"‘-"i :.:‘T'i‘rwrli =T
0.001 0.01 0.1 1 10 100
FIFE(um)

Hi#i) John G. Watson : Visibility: Science and Regulation , Air & Waste Manage. Assoc , 52, pp.628-713(2002).

X 3.2-1 KEH PM ORIERHEERE OREFEH DA



£ 3.2-2 JIEXRSR LT HRBHEAIC L DR FIRYEDHER

FikE NE
TSP KEERBE H 27359 % 4= PM(Total Suspended Particulates)? = &,

SPM, PMI0 | RREREETIZIFEET 5 PM O H 5 BELeRAE 10 um L F Ok DO Z &, H
A TlZ SPM (Suspended Particulate Matter : TR lFR FIRME) & L TR AL U

DEREINTWND,

PM2.5 KREBEETIRET D5 PM O H 5, BELKIE 2.5 um LLFOR 7D Z &,
KE, hTFH, A=A TV TR EDEREME L > TEY ., WHO 26 bfsét
EARESN TN D,

RN CA PEHRE DR FIRWE DX 53,

¥y CA NEWC AL IE, TIRWE] OO EST, TR0 T OREIRKLIRIE O

BV, BREEDIA B RAET D BRI TR, BRI TR LA & LT
BT 25, IENC AL, THUAL IABERER S BEEJEHIND PM THY |
BIRDOHE T2V A, —RIICIZEREF O PM L0 3 K& ki % & e,

33 BEADEE
PM |2 X RN, PM ORIRIZ L o TR D, — RIS, R 10 pm K 0 K E VR,
MEAZ 0 &5 Ao THKE D ITEPEOREIZH R SN D23, 10 um BLF O/ S 7ok 3R e
WCADRF <, B EAEREEL MIET, Zod, DBETIE, R 10 um LU OR % %
R T IRE(SPM) & 26 L. KRERBEIEME DR ELCREIG YRS ILEIC X 2 Bl - BE AT T
7o, R0 um LR ORI 25t & LIERILII TREO B0 THh Y | EEEZ DL OITYKED
HRZ G LD, MEREGEREEICHT HEMEEL LOEMPEELZREL TREINLTND
( TR IR E AR 2 BREEFEVEDFR BT OV T (IBFD 47 B KAE 27 5)),
(1) KifE 10 um LA F ORI 113, IRREEEE DS/ NS W 2o KA RN E MRS T2 2 &,
(2) K 10 um LA F ORI F1E, ZDIF & A ERRGESUIMEIZIESE L, NOREEE A E/R A
Hznz &,

—F . ZD%D PM T X DB EIZEAT 2058 - Fn R OEFEIZ L > T, PM & MERIZRREBER
TEERZRIEE, AN, 7 L — Mg, fERIEE O % 22 @REE L OREMENR SIS
LX) EORRKRE UTHUNRLFREE SND X510 o 70, ZHuE, MRk & MuivkL
T DR OEN & | RN S WRLFIE ERORITE LT < o0 HHERR S 4 <
W2 EIZE D, HARRFIZEARBROMEN L NMRIZEERME N D720 —T7T, WUk 7
X, KLV S W e RGEMICIEE LT < RS A BB R B R IR Ok - il 21X
T 4 — BRI IR T-(DEP) ORI . AR /e E DO NMBRICHERMENR L GEN TS, =
DIz, PM T X DEFZ BBV AR ERIFEETH Y . (5% 0 B BhEEH 7 2R R D
HYIFIZHONT) CEAL124E 11 A 1 B BEFEHRE T AFEBSEMNTERE)NTB N TS,
BIZ K DRBANE, [EXEAL, TEESEOMEREE L OBBEABREIND L O RMNRE
iz,



IR, & BT/ SR/ INRLT(0.1 p mEA T, ¥ 3.2-DI2 X HREBERZENER ST
Do ZOMEEIX, F /R AHDHVIEIPMO.1 & BIETIL, RIEN NS WO E S IET HEIE
MEWNZ &L WA LRI HIX BN AE 72 EICA Y 2H B2 LI T AR H D 2 & e Eofd
FREPBREINTEY , AEREESCRIAT ORI ER EIZOWT BALZ S O E TR
HHITWD,

3.4 BAEIZE TS SPM RIEBEREEDZEMIKR

D E TILSPM A K512 1972 F(IBFN 47 TN RZIHEYLR D BRBEHELHUE [ KefEMED 1 H FXIfE
23 0.10 mg/m’ AT 7230 1 BEREAS 020 mg/m LA T THh D Z &) BDED LR TS, THEHOHE
& 5 =B I Z ORI -IRWE DR E UK IZ 31T 2 B OIS BT 5 RellfE L) (CF
B 4 ARIEARES 70 S)(BA R, THEIHINOX « PMi&] &5 9, )DOXIRMEIC 1T 2 SPMER T AL HE D 3
BRI 34-11Z7R T 880 THY | Fak 15 FELUBRESUWEINTZ OO, BRERICITE
STV, PRk 14 4E 10 A12iE, BEIENOX  PMIEICESWTCT 4 —EB L b T v 71Tk 5
BREHH( [3.6 PMIZxET 2 HHERIL) ZROB TSN TR, 2O X5 T 4 —B L EICKT S
FUGRAEANRE 15 EEE B DSPMIRE DUGERIZ DR 2T E B b D,

723, SO EREAEE)IZ DUV TIHIEIE 100 %D ERERHAEERL = THERE L T 5 723, NOy( -1k
ZLHFENTOWTIL, SPM & RERICHEZ R L TWARWHIERAH Y . HEIEI 5 B
Tt T b,

L (S| L = ] e [y . 35—y S e
(BRI S E fay) (E B gk o7 2 HE Js))
100% — 100% —
80% f e - & - B R
60% f-------------- .- -1 - T 60% F----meeee e
40% ===~ - W% L
20 |—] - 20% | paa-----------
<H H I H=am |||] o
H8 H9 H10 H11 H12 H13 H14 115 H16 H17 H8 H9 H10 H11 H12 H13 H14 H15 H16 H17
= PE3nd 35.8% | 21.8% | 41.0% | 81. 6% | 81. 1% | 51. 2% | 50. 7% | 83. 0% | 99. 1% | 96. 0% R 8.5% |1 65. ¢ 54.2% | 25. 7 1.7% ] 61.9% | 96.1 92. 8%
(a0 Et | 466 | 464 | 466 | 467 | 470 | 471 | 473 | 459 | 452 | 452 141 | 151 | 157 | 166 | 171 | 182 | 197 | 206 | 209
R Rt | 167 101 191 381 381 241 240 381 148 134 1 ) 1 ) %] 15 1 19 194

Y TYERR 17 4R B RGIB YIRS DUV T (2006 4E 10 A, BRBIAK - jmf“"ifﬁﬁ)
K 3.4-1 HEE NOx « PM EDOX S HIRIC 1T 5 SPM ORELEZERBOHL

BRETIAS TN 28 R(—M#%/m : 20 /. BHEER 8 /. X 3422 /) TIT o TV o HIRFEEHLE R
D& TR FEICEW T, —RROBEFEKREITELZ RV TREEENER I TS, F
— R T 1 EERMEANERES HEYE 020 mg/m A AT RIE. TIXINE A LT KRATED 2
)%'0)«7%“6%%’)(2% 34-1, £ 34-2), 20X HIT, Pk 16 FEICBWTIE, EXRELFETDHH
PERICRB W CEREEREN R SN TV DI b b b7, #EE DT _m\fj_ﬁlzéhﬂ\focb\
—WRPFAE LT, BERAERB L OB HEOBGI N INTNWD I EE2EZBET 5 & i,
O OG- NITFFERTENCHIIN L TW D RIEEENR B 2 5,
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AV e aaa
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) a%l:ﬁ A aprs , EiE 15
rofe o %ED A ¢ ! "(\ /v)/
aroii o % gL ) LETLE TES mss
f‘;{ E{% B fll JEIEF
e TRMTEL e B EIRIEH
\ ‘f‘ T e L — RIE
B -
Lf iZe> C
2 | IR\
BN el Lo o
i 3 Vo NERAT S g > “
.&:éﬁ«a %, -
i L TG “

EiEl=

& — IR A SUIER
A B EhEHHTT UER

BRI EEERE
EE 165

[YERE 16 £ D RGIFLR I HOWT ) (BT ERELAE R ER B 2 SEFT
K 3.4-2 FAEMHIZXE 2 KRRIGLRFERERRIERDONE

it

# 3.4-1 SPM OREEEMEFE S /I OHS
Gl A AR E R
13 14 15 16

| S 9 10 11 12
— %R 2/19 5/20 4/20 | 17/20 | 5/20 | 19/20 | 16/20 | 13/20 | 19/20
HBER 0/8 0/8 0/8 4/8 3/8 4/8 3/8 3/8 8/8

s —R S REERKIER
HHER © BB T 2 HE R
[FERR 16 42 O RZIHGLRIUT DN T (B BB A & R BR BT R £ JERT)

Y
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# 342 —RBIZBIT D SPM OB E A DO ERINIL(ERR 16 £ )
SR ETAR =3 il
VRS epiess | B s
; R O 0 26 fn [7m3 0.10 n; 1/;13 2 F | RIARRAC PRl HLUE
iR i 2% \gf, el | ki | £ 0.00mgm® | S
i BT | ERATR ) oo | pmarpg | B0
R R 2% % -
mg/m’ | mg/m’ IRF [H] H E| WO - 75 X
B VLXK A 7 0.032 0.071 0 1 41 0 O
MR KBTS 0.032 0.070 0 0 9 0 O
N | o 0.029 0.061 0 0 FlL: 0 O
hRmMES 0.031 0.069 3 1 i3 0 O
BIXBEFE 0.030 0.074 7 2 £t 2 X
PR BRI R 0.027 0.065 0 0 B 0 O
P XN 0.027 0.063 0 1 4 0 O
AR X K 0.020 0.045 0 0 4 0 @)
B FLIX AR Z /N 0.030 0.068 0 0 pLz 0 O
HH XA 0.029 0.059 0 0 e 0 O
R KR IR INFA 0.030 0.066 0 0 4 0 O
PR X B AR 0.033 0.070 0 0 4 0 O
NEIXES 7 Ze/ N 0.029 0.060 0 0 48 0 O
AP EER FPAVINE Yy 0.034 0.067 0 0 48 0 O
P XA e i 3 R AR 0.029 0.068 0 0 FLz 0 O
SRR L NEFAR 0.027 0.063 0 0 Fiz 0 O
TR =R/ N 0.029 0.062 0 0 FLz 0 O
BEXRAITE 0.029 0.062 0 0 41 0 O
%ﬁi% Vé 0.027 0.060 0 0 FiL: 0 O
RXKA 0.029 0.066 0 1 4 0 O

fii % - SPMO) BRET L VERT A

TR -
5Tk,
R IR -

% HIENE 2 BRA L 7% D fx

1 FEE O 1 B EHME 0.10 mgm’ LA R TH Y . »o,

1 FERMEZS 0.20 mg/m*LL F TH

VEROWEZEC TH LN T BFED 5 B, EWIE D 0BT 2 %OHIHIZSH
EfE( FEEMEDOFER 2 %BRIME) 2 BRETELE & el L CRT

MizAT 9. 72721, ERROTIEICED O FREEEZ#EZ 5 282 B L LEk L2 BEa
(ZIRFEER L T 5,

Higi)

3.5 AL S PMEBHEDEIL

PMOBEHED 9 6, ABRIRIC L 2PMOPEHEOHEERF & LT, #5)IERICE
OHEFHE A F 3.5-UTRT, SR 17 A EEHEFHE
—URLF 5K 3 FI, UKL 7 El A2 HO T\ D, AT
RFEAEVILT 4 —BALETH - 7208,

FoTHY.

kot

TSERK 16 4R 0D KB YIRPLIZ DN T ) (B i BR BT IS B BR AL 2T FET)

i A PMYEH &
— WKL T3 5,800 k. YRR T 14,440
— kLD FE
UTAE D PEH T Z B O A L0 B EA TR D

H &)

HLO— R T HEHHERT EITTEAR 9 FEED 2,960 k(124 %)Zxf L, Ak 17 FE Tk 980 b
LB B k9, BHENHNOX - PMIEZR S X B I OB R

48%) /NS o TS, T
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ThDH, —J7. IO —Ukr 7 PEHHERH IR 17 FEEEICB W CH [RFRE & HEE S, Xy
A2 O DFERREL RS> TETND,
fth 5. “RRIFITHOWTIE, Rk 9 FEED 15,480 k2 (65.1 %)k L, Rk 17 4 Tl 14,440
(713 %), BIEITK 7% & 72> TE Y | [FREHO— TR OHITE 30 % & D, Zo
T YRR IR ERAEIR A B OB TR Y | AR ZUR T OREN K E < 2o T
L AHEMEN B B,
# 3.5-1 MHRJIRIZBIT 5 PM SEHEOHEFHE

SRR 9 AR JE SRk 17 45
AR X 5y HEH & 1 AR PEH & TRkt
(k4R (%) (b /5 (%)
EETES 2,960 12.4 980 4.8
%gg% ;gmﬁ’%)g%% 5340 | 225 4820 | 238
/NG 8,300 34.9 5,300 28.7
IR AR 15,480 65.1 14,440 71.3
—IK « ZRLTEF 23,780 100.0 20,240 100.0

H) Tz 1R B B gk =R R b3 & OV A Bh B ORI B e BT (2003 47 A #h=)1I) L v
TERK

3.6 PM (:iﬁ'éiﬁﬂ%ﬂ#ﬁiﬂ

FAE T PMIT T D 8UEIE, 23D TUI LS - FEG ST 21XV CARRA ETH > 72723,
3?5525@75>%T4H*IZ/I/$ Ixbg D P AT AR 3 A E V| LI HEME AR R S LTV D,
Fro, RETTHIBIZ B W TEREEEED RN IR 206 HEJHENOX « PMIEAFRK 13
FRICHIE ZAv, PR - TR - a0 — & RIS PR FEE I A L 7R\ B 0D Bk gk A
TOHENEANS Tz, D K9 ZeHEHELHIRC B B HINOX - PMIEIZ X 2 HHNTIN A, |0k <k
Bl X b, BHEJENOX « PMIEDwH %52 1 F 7 WHBE S S O AR L2 L&, JEHAERECHEA L
IRVHBYEOE TA LT A MA OFIENRIT O TWD (F 3.6-12) ., 20X HICHBIEIC
xf#é%ﬁhﬁﬁu I PRSI OB E, FEERISIC BT 2 2E K & L0 B LV BRI o

(2 K D HUIEBLHI, S O IZHHE 2 o Hidk s B OFEAMS] & S i T, BEIRATRICK LT
ik LW ORSEA D S Bt Tn 5,

# 3.6-1  HEE NOx - PM EIC X % BEHMGI L B ?"a‘ﬂW)%ﬁJl: X % AT OBEE

HEhH NOx - PM JAIC K D B | —#8 = IRICIS1T D RGNS K 2 A TAR il

PIE-S:i8i 8 FRENFIREF R, TR, HTHR, %E/Lr ﬂ‘%% FOER, PN
PN, B =@ KRR | (2 ER<)
K OSRRER) D —

Mt E NOx, PM PM

=L X G U PN I OB B S AU TN D HELl] | PSRN A T3 5 BB

K} G L NT w7 NA KR, T4—B | hT v N HFEE
R

K BAAGRE ] | SERK 14 4F 10 H R 15 4 10 H

Hidiy)  [THEYEHL NOx « PM {EDQHFHHNZ SV T) (2005 4F 9 A, BREEE - [E 2@ E) & v ek
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I HIZ, HEUAHD NOx « PM BRED 7o OHERLLIRLEE A + /3 ITHERE S 2 72 DI TIRE
R ORRFSY DIREA LB e Z &b | PREHHRFI S E A S, BRIl ORI 2003 41213 Y o
FHED 500 ppm 2> 5 50 ppm -~ X 5122007 455 1E 10 ppm o~ & KBRS D RIABRTH 5,

PM (X3 281X, EREEMIZ b S5 Fmicd » . WHO(World Health Organization : fH 5
TRAEFERE) TIX, 2006 4FIZ PM2.5 35 L O PMIO 12k 9 2 RAEFRS 2010 CiE Lz, £, K
ETIE 2006 4 12 A 7225 PM2.5 O L 0 jik LW RREBREEEDR AT S T D,

—J7. MRS xES A BENE, G Yl KON ESE OBL IR BT A YA (IBFN 45 4 EA
95136 BO0NTIHEDE | FR 17 45 A D, NOx B3 K OREHBLSI (B 55 55 O Bl A3 E A &
iz, ZiuE, MARPOL73/78 MR EVIONKEZ LV Z A LD THS, LavL, HEEVI
2BV TH PMITHHISNCTh O | ZURLA5 RIS HE O BREHABNZ DWW TR ERBR O 77 2.8 %
(ZkF U CHLHIELE 4.5 % & i@ < SREMRBEIRIT < /hEneE 25,

728, IMO 2RV T, 2006 45 4 H 5 B2 PM I O A2 >V TRET DS BRtE S
THY, EAMIZEH IMO OS5 % OENMNER STV D,

3.7 PM DRIEF DOEEFD BT AL

REEH D PM OfEFTFILEE LT, Bt - ILIRET M LD FEL VBTS2 —ET VML HFIE
WD, B - ILBCET MI, HEHET —% | [T — 4, LT A —4 | K DERK - 2 -
PREMBEL BB LIEMES I 2 b—a V270, REREZHE T2 HETH L, Bt - 1
BET LTI, HEHESCRGSM E BRIERE & OBROMRERe, FERIZB W THEHEZHIpR L 7=
BB OBRBERERBEASONROBF 72 LIZ o0 T, BRI TOYIalb—a U RAfgETdh oD, L
U, KT O B2 ERICHIE T2 2 &0, KT OANER A IEMICHRT L5 Z LR EITN
HERES, Fo. RIrOARK - BHGEFEZ B ATEKE Y I 2 b— 3 v 2 BROWHEITE O B Xk
BT 5 Z &1, MR AT T ORI O LR EERIC R E Wiz, Ahfinse 22 il
TLZENNETH D,

—J., VT H—FT MIKEHTIEIC L OPMORERE G 2T+ 5 HFikThbo, Vke7H
—ET7 NLOREN L FIELE LT, CMB{E(Chemical Mass Balance Method; /b B &I IE) R 8 5,
CMBIE &1, BREF O H 2 HSL CTPMA BRI L7236, RIS AL7-PMOME & 7o AR IR0 B JEH &
NWIEPMOEETTH D 2 & & FAWMDFHEN R 2R Z & 2R L. PO IR
& BB TS VT2 PM D RS LR 2> B S RFEVIC I AEIR B D FF 5 A #HEE T 5 HIETH D (M
3.7-1Z288), CMBIEIT A S I FIETRAFRN O T EPHEE TE 2 LW OFIERH Y | BIEER
RBREEAOHATI SIS TS, REEIC X DMITHI 22X 3.7-212777

CMB {EIZE I 2 AR D A oA T, B B sk T 2 B T35 T 3 2 BBhil i DK
i ke Emh, E, RESZEL TV D AR H 5,

14



Z DA 20 %
B H 60 % DM,
%gzo% B%EZO‘V
m A%E4_
'

T4 ARAT LS R EESE
PMlI i 100pg/m’

% Dt 70pg/m?
B#EL 20pg/m’
CMB ¥£ | N7y 10pg/m’
HENHE N OHAT D AYWEE BMEORIE, BIOLLENLRETL AWHE BWEHDOH
BRDONPo>TND L X jtﬂ'#‘(%xﬂi L7= AW & B WEDEIAH B R s Feika Y % A
THBYE D & T 55 O % 552 HEHT 5 i

X 3.7-1 CMB T FEDA A—VK

. s

BIRRBERAS—
8.9%

BEEYIBEAD
0.3%

ZRHF
50.0Y

BEEHLNT
36.7%
BAVER
1.0%
i) DREF-RYVER EHEE I AR DR IR SERERE. FiAiS5 ) (2001 4 11 A, BRETAERBTEER) & 0 7Bk

X 3.7-2 CMB % B 728/ F DR AT B F 5 O BT FI (R 53) || IR _E 222 )

AFRAETIZ, BIE - ILHCE T M LD FIEZ AW T, SNEEHATT D00 OPMO & B
A OWTIRNT 24T o 720 MR IR OPMIZIE— KB & KR35 0 | ﬁ%iﬁ RRRZHT
DIEHEDE NS, RRF OB N R D, 20D, — R 1-& ﬁﬁ% I3 TR 2 AT
0ko%C\¥&M?®%ﬁgék0Ti\ki¢@%ﬁ@kiﬁ%% . VG ERE DR
%%\ﬁZ%%E#%:ﬁﬁ%iﬁﬁ%&E@k%ﬁm@%\%ﬁ%%u&@w A7 s
RA~OMEZE - W2 P12 LD KRR BEBRE SN H0R) - LA ERFECH IRV AL TRR
MORESNDER) R EOYIRBELEO TMOHRI 2N TEDREY I 2 —va v ET
NERWIZ(X 37320 ETFVOFEMIL TPMICBET 23 I 2 L—ra ViR SR,

Flo, R R a2 b— a3 VETVTIEEHT CE RWRATHIZR PM OB ZET 5720, ¥
BREDIZE T 5 PM OBRBEREONE, BIOINETIZE A EBERDPE DIV TO R WAEET
T AHD PM DGy 3T 4T - 72,
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4. PMICBE9 45 2alL—23avBE

TR T T IOINEZ AT T 2 OBE T AR T 5 PM OB A ITET 5720,
OB « eV EANWTY I 2 b—ya v aERL, MM bRiv& LTl ENn s —
UHRLT-L . AA L LTHEH S 372 NOx, SOx A KA H TIEZELUGIZ £ 0 R 7b L7z Z kL1~ D%
B & AT L 7=,

4.1 BITOARE
411 FEMTHEE
A AT D EEIMIATIE (7 7 « HAR-ALT A U 7 &5 SWE) % 51049 2,000 km X 500 km
OREIR A xR E LT, BT & OPMO KK R EE TS B DV T 2> B O BFEEIC &
L IACE BT LT2 (X 4.1-12 ), Z OMHTHEEGE, LU O Z &> St K o PM O L
TOEHZHET HDIZH L TN DHTORE LT,
ORRIGREHEHEIZIZ E A EB IR AERTHD Z &
@k ERAPFD HEEN TV D 72Dk LD ORBN/ SN &
OREIENDIE & A E DR Cd D I O RUESR N EEETH D 2 &
@7 7 « BR -7 AV D E{BESFEERE OV REERHDH Z L

FAT R

PR & U TE B L7l

B 4.1-1 o3 2 L—3 3 2 OfHTiE
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4.1.2 FEATHARE
JEA] « JEGE, KO - WBEE, BEAKEZR EDORGERMIT Ko THRE & 0 PM D 52284 3 224
THEBEZONDTED, EFLATIZONTHNT Z21To7, MITHIRIZLLTO LB Th 5,
HZ 200048 H 16 A~31 H
A7 200041 H 16 H~31 H

413 fEHIER

fRMTIRE 2% 4.1-11C7R T,

—WRIFDY 2 2 b—3 3 T, A5 OPMOIRER 25 Th 5 e R IRIRF(EC) %
WL LTI 24T o7, F12, KR FDOY I 2 b—3 3 Tk, MAAOPEH D A6 ik
FERE SIS BB (SO). THEEHE(NOS), ORI DA RICEAH LT D 4 A RPE D S0,.
NO. NO,. HNO; Os%& BRI 21T~ 7=, 723, “WHFDOLIal—a  EFANT
X, AT E SIX L TR WA ABRR - RIREJEOVOC2 &b I - Tk Y | e &
OHAERHNEV IAEN TS,

# 411 VIal—va ik ARER

— R 1 JLHMRIKFE(EC)

YRR WRIERHE(SOL™). FSEAE(NOS)

LR EE(SO,)
—M L ZEFENO)
72 ARYVE TR EEFE(NOy)
fil§ % 7 A (HNOs)
Y (05)
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4.2 —RHF
421 ETILOBME
—WRLF DY ab—a iE, KAV SR TNWS 7 b— AT T A S E DR X O
HA~DHEMERE 2 OMEEZ T ANT-ETAERNTITo72, Y ab—a I fnzth
FEEZLITICRT, 2B, BT /VOFEMITERR 127,
- JEH
WURSATUTIC 381 2 EM el & LC 8 X 6.0m/ss, 1 1L 103 m/s & L7z,
- FREEE T R O — YKL DRI
F 4 — IR T ORI EOBET + — B VIAER & RFLE Th D LRE L, FRFRE
%03 um & L7,
- HEMEULAE R
BEA Uik &2 2810, RERIEE 0.3 um 258 L C, i ORI A HEE % 0.5 cm/s & 3% E
L7,

*1 TN —LETN  WEOBH - SEBERITRICERY 9 €71, RAEOFHR TIE, KD
IREEANEHR « —HTHD LEL T, RRIGREWEDILR Y 23t R4 587 /v, KFEHM - fhiE
TR DPE DR VITIEH DM TR EIND, K 42-21%, JIERNSHHShD LT NV—200D
BEHTH D, MEEO L O RBMEROSE I, y I MORESA T —HRIZR D,

\Z BT DSy A

<
gy
’ e Ny BRI

i o
L
)
v

H
=5 0 ¥ ""-’""ﬁh!‘%
ClEE  yiEE “
g ¢ IESH ORUEERE (MR E IR ) ‘ /f S

42-1 KEFBDIEND el
x BT ERHE \.\'
z @&
v BT EhD B O K- FR
H: R m &
u ;AR

422 F—AETFLOMAK
Hihy  DHAER IEOHAT &5 2006 [REMR) 1 (2006 4F 1 B, Mk ANFEEEEHR)

%2 FEMEILAE - NS K D ILRESOEEL, MFEmA~OE L2 SICX Y KA OPMABFREIND
WO Z L, —ERFBNICEEEIREIC LD KA ORESN I BEEGMELREERE L V),
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Emission and Deposition Gg/16days)

422 #HREER

0.14

012
010
008
006 |
004 |
002

0.00

FEBER R O — Uk DU BB L OKRKAF ORFEE X 42-31277, KIFESHOK DR
77 7 IXFHE I ISP S —RRL - O R A R L TR Y | LT O OB B
~OLEREFR, RKFOBRGFREZAGCTRLTND, 2B, RRFOEFE(A GBI,
PEHENDIREEZZE LS WETH Y | TOHBET S X V@G~ RS SN HEAT
WD EBEO IR ORK[PBEEIL, IERINSREL 70D, M DHRET LT 4 —
BRI, HARDEH D WVIEZ 20 HA LD IRKL L Rpy | BEHORELZ L K&
ST WIS A XEFio, ZO7, WD OEEED 0~100 km#: Tk, HEH T 2 B2k
HUWHEBEOFSITIEFTH6H, AFTRA4EIL o T D, BRIl T DHEEMLYCEFERL
WD KL DRENELAEE L 0.1~02 cn/sFRETH Y . R 7-L 0 b < RICiRET D
ZEERLTWD, LD o> T, ZOREHEHITI T ARWE ) H4AE U D kLI bl LTk
W2 ERMIFTE D, F72, 0~1,000 kmir CIXEZETHR 8, £AFTH 7EINLEL TN D,
B, T TIHBMELAEEEZR L TV T, BEICHIH T ARERIIIHIZRENWEE
A Hd,

BB, CWRF DY 2 b— a3 RO 3RITET A E AV CRE LR Tl fifa
W& 2> & D FEREDS 0~1,000 km A7 123\ T R A 2 BTk 2 IE EOFIS 1T EZFE TR 6F,
AFETRIZEITHY , NV —LET VI L DFERR & FRIC AL L0 b B M RIS
THZELEEZRLTWAHEEHR T M4.6222H), 72720, 203 WILET VIIHRETERO H O
Thy, 5B LEENRLETH D,

0.14
012
010 [
008
006
004
002
0.00

Emission and Deposition Gg/16days)

emission  0-100km  0-300km  0-500km  0-700km  0-1,000km emission  0-100km  0-300km  0-500km 0-700km  0-1,000km

@ emission [] Amount in air Dry deposition

B 4.2-3 —RKLFOEMHIIGFER - EHTEE R

20
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ThHO, VAT LERWEFHERBRICOW T, AR TORKOE G2 S@I I, R,
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k3 RAMS : RAMS(Regional Atmospheric Modeling System)iZ, =7 7 NNV KF TR Sz
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ek, BV N—T 3 O CMAQ TiE, SOx-NOx & KL D SSITER Y > T 7
|

I( RJREET IV |
! (RAMS) !
v e b A 2 B 0D 75 e
H SRR D15 YL B e e
= = .
D sl // (AR 5 Y B )
L SHMAO BT, AR AN 5D
Lo AN WEEOEN LR LT,
I - ROSET L
(CMAQ)

RIS « =7 1 YL - AR R
HLMEVEAS - JRPEIL A AR

v
// B AP . TRE O //

(REE, LER)

Xl 43-1 RAMS/CMAQ ## T 27 A DOREE[X]

%5 No 7770y NRE: ~fRICNy 7 770 FREZ, R L TWD ARSI O E
Lo TRESNDRESLHARFUC Ny 7 7T 0 FE L THFEL TWDIRE LW ) BIR T
Mansd Z &g, KFHETIE, MMPEHIEOREICER LT 5720, Moo A%k
ROFAER L BIREROFETN O OB e Ny 7 770y FRELEE L,

22




432 HBREER

Concentration (1g-S /n 3)
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Concentration (tg-S/n 3)

D istrbuton R ato to BG Concentration
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(2) ZEREEILY

Concentration (tg-N /m 3)
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D istrbution R atio to BG C oncentration

D istrbuton R ato to BG Concentration

Concentraton (ig-N /n )
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0, concentratbn (ppm ) difference of 0, concentraton (pm )

0, concentraton (pm)
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4.5 fEm
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VORI F T T L), Mn(~ > T, Fe(#%). Zn(Hi#n). Se(z 1L ). Ni(=
7V, As(E ), W(X T AT V)
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512 HEHBROME
(1) ReBREATHRPORES L UVRKEREEOKR
(@) BEHARREDRZRDOER

R 7 G B OBIIRE RIC K 2 &0 A ORPEIEY O RRE <, BFEEFHNLOR
DMEN T, FHASIIR 2l U CREKIZ R Do T2,

1~3 A HOYHKIIL 23 CRE, 4~7 A HOYHKIEIL 26~28 CT, WM H OFEXHE
FEVE A SEREREE DS 67~T73 %, HiminEEDS 76~89 % Th o7,

A ORMZ A5 & 1~2 B BIZHRESCALEA BB L TV 223, 3 B B DA X R
HELCTREY., 3 B BURBRIIMHN S OFBRHKRHRKE SR D0T W Thom B2
bivd,

R IRECPMIEEICFES LTS 0L LT, ZEEOEKIZL HS0,0HEH RS
bibd, [RETHRREEL TS [=ZFE KIUTACBME)KTE] I2kbE, K 512
R R OIS, RFHAEHIR O 18 27 AR D 8 ARIDIZHNT Tk, e bhit s i &2
72T, 1,000~2,000 k/H ThH o7z, #ibd 2 KRG H R RIZIIT 2 SO & ff
HCHE L TH, AT, ZEREOAKICE D TBERENSE T D T IRKF ORI
Digno itz LI LT,

b E )
10,000
_&Ri[ﬁ
9,000
8,000 { EiE
7,000 —[manie]
6,000

Sl e A —
= e ]l {%Mﬁ f,ﬁqu

1,000
0

1A 3R 58 7B 9A WA 1A 38 s8R 7B A 1A 1A 3R 5A
EmR174E -t TR184 4 TRE194F -

MR RIF AR — 2o X =2 T =FFK kit F A (B E) K&
(http://www.seisvol. kishou.go.jp/tokyo/320 Miyakejima/320 So2emission.htm)

X 512 =B XKWTACEBRBBKHE
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Daily Average of PM Concentration 10%g/m %)

(b) XRKREBEEEDIKR
D PMEE

BIHIFHAIZ K > THONEPMIBE O B Z M 5.1-3127R 7,

KREHES ) AN TIT LML 34 pg/m’, BEEFPIL 18~52 pg/m’ TH - 7=,

70, PRANE A TIEEAMEIL 32 pg/m’, BEEEFPEIE 15~47 pg/m’ Th - 72,

FHA A BIOREIL, 2 R L HIZITFEROBEMTEL L TEY, 3HERB L6 HE~T7 H

HOREN &> T2,

HEMRFTO PMIBEIZ3I HEH, 6~7 HBIZEL ., £72. 3 HHB. 6~7 HHIIMnE 50
RKEWEPHINAIFEEANEBE L T2 &b, AFEETIIARER 25T 7 BBZRI L
T.3HHBHE6 HEEZRDOHTRSHE L CTREEZIT- 72,

[DAKOKU]

No.1 No.2 No.3 No.4 No.5 No.6 No.7
B0-1831) B18/1) 8/1-82) 8288) BB8A) 848K B8586)

[KASODAT

Daily Average of PM Concentration 10%g/m 3)

No.1 No.2 No.3 No.4 No.5 No.6 No.7
B0-7181) (B318/1) 8/182) 8R-88) 6884 8485  8586)

X 5.1-3 PMEEOHB
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Q@ ABORSRFLEEHERRICETE2RKERE
BiH AR A 2 F2hE U 72 WA A 0 8138 0 REGH Y A R c 38 1T 2 ERE R 2 X 5.1-4127R
R
SPM i FE 1T BIHIGR A AE R & ZF Rk OB 2R LCkv, 3 HE, 6 HH., 7 H BIZigH
RENE L 2o T\,

SOLMEREIE 5 A H AMBORE P HS TR THLE D3OS R AMEIE 0.05 ppmRFE T Ay
(AR EE CHERS L C\ e, 72, NOXIREIZIRA B IC X 2 & WA/ E o,
O:;IREIZ3 HE, 4 HB., 7 HBICHERE <, SPMIRE & FIEROMEm Th > 7z,

NMHC* " JEE 1%, PIRALL, #&E)IRT, SREEETHESN TS, HRAKTIE
oS LD HIBENESHEB L TR, Ko, 6 BH, 7 HBIZFEHT 0.6 ppmCEAEZ T
VNz, NMHCIE, B, AER, Ak anEoihs . o GHEH S, IREE

HIXOAFT T o b AR 5 D R

=

100

80

60

(10%gm %)

20

0.06

(ppm )

40 L

| —e—1806G0

—e—180G0

[ —e—HONMOKU
---a--KASODAI
[ —=<—KENTYO
...e.- NAGAHAMA

[SPM]

No.1 No2 No3 No4 Nob No.6 No.7
(T180~781) (181~8/) (8/1~82) (82~883) (88~8M4) (84~85) (85~846)

[NOx]

— o HONMOKU
...a--KASODAI
—x—KENTYO
o4 NAGAHAMA

No.1 No.2 No3 No.4 No5 No.6 No.7

(780~781) (181~8/1) (8N~82) (82~88) (88~84) (84~85) (85~856)

[NMHC]

08 |

(ppm C)

—o—HONMOKU

—>—KENTYO

...e--NAGAHAMA

a

No.1
BO~781) (181~81) (B8A~8R2) (82~88) (88~84) (84~85) (85~84H)
5.1-4

No.2 No3 No.4 No5 No6 No.7

(ppm )

(ppm )

0.025

0.020

0.015

0.010

0.005

0.000

MEZBND,

[S0,]
— e 80G0

—o——HONMOKU
—>—KENTYO
<@ NAGAHAMA

No.l No.2 No3d No4
(780~781) (181~8/) (8N~82) (82~84)

No5 No.6 No7
(85~84) (BA~85) (85~86)

[ e_5000 [0,]

— o HONMOKU
— s KENTYO

o..e--- NAGAHAMA

No.1 No.2 No3 No.4 No5 No.6 No.7
(TR80~781) (181~8/) (8A~82) (82~88) (8B~84) (B8A~85) (85~8H)

JAA D REIE G EREEARRIE R BT 5 BERR

k7 NMHC(Non-Methane hydrocarbons : 3£ A & RALIKFR) : A X 2 &R T ARDRILKFZFAD
ZETHD, RAPTHALFERIET 52 LT, PM, LA F & bOAERIFER & 7225,
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(2) BT HITHRER

REERFEHOPMD A s 1T, & 5.1-2, X 51-512 -7 80 ThH D,

BRAFEAE S B AUHIIEE 3 MR RN L 72 AR R & Ok A X 5.1-6127 7, PMAIZ 5 Ee
FRAEIA X, IRFBALIT N 20 %RIHE. WiBEA 4228 30 %Rl#:, 7 E=0 LA 428 12~13 %
Tholz, 2B, BERBEN» D ONTRIGR DRE %72 LW ORI 0EI G35 <,
29~35 % T o 7=, HAELITCHRA R O ) b BRIEE O AL R 2 AFRARS R & Hiflc bt
W5 2 EIFTERVR, RFETIEZOMARA OGN EL 2o Tnd, —JF, Bkt
g5 &, RHETIE, REAFEMSRICESTHEBEA 40D 072020, 202 b, 7
A VB — I SRR A A 2 DS EIREE IS Lo TR S L, AR &I L7 2 & SRS %
WNSEE—REEZOND, BRI HONWTIL, &IRE L 25 BEFEOME TITRT bR
WHRTHDN, o TIRE 2+ <M TKTDOBREZT T RITHEZITO R L,
RELOBEBUZ DWW TIIABAMLOEREEZ LS LERDH D,

£ 512 KRRBET PM ORDHHTRER

(ng/m?’)
SHFER KBSV AR PSS

3HH 6 HH 3HH 6 HH
R 39.3 4.4 383 37.9
HHEIR R oC 5.65 6.02 5.20 521
IRFRGT | JuRIR ISR EC 2.18 3.07 2.92 2.94
R TC 7.84 9.09 8.11 8.15
FilsA A4 SO 12.9 12.2 12.1 11.2

Tl A A NOy 0.43 0.26 0.31 0.26

KyEnE | mEAA cr <0.012 <0.011 <0.012 <0.010
AFY | TrE=ULLAY NH 5.0 49 5.0 45
Mo [ RUSLasdy  Na 0.18 0.16 0.22 <0.084
AN T AL F  Ca®t 0.39 <0.34 0.57 0.45

YT AA A K" <0.06 <0.06 <0.06 <0.05

F R DA Na 0.15 0.25 0.24 0.17

TV = A Al 0.18 0.47 0.37 0.27

YU A K 0.09 0.15 0.15 0.15
VNN Ca 0.19 0.70 0.57 0.27

AV AN \% 0.021 0.049 0.014 0.029

SR ~ A Mn 0.0063 0.0073 0.0099 0.0079
7S Fe 0.11 0.090 0.14 0.13

= Ni 0.0084 0.0163 0.0043 0.0105

Hfign Zn 0.026 0.042 0.031 0.043

== As 0.00057 0.0012 0.00079 0.00101

L Se 0.0017 0.0008 0.0017 0.0007

BT AT w <0.00011 <0.00011 <0.00011 0.00038

*8

IR X 9 20 1 REKDIBENEOEF, K& O KREE DR R i DK ARKIE LY
KEL RV, KR REAFOKEEE ED ZHBHEDZ &,
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REEBEDOYLE

(3HEB] (6 HB]
TG TC
20% 21%
others "
31 others
’ 0c 35%
14% EC
metal
2%

DAKOKU No.3@/1-8/2) DAKOKU No.68A4-85)

5.1-5(1)  FE7RARTAERL(R NS D )

PRMEE
(3BE] [6 HE]
TC e
0:;;:8 2 others i
metal
2%

KASODAI No.3B/1-8/2) KASODAI No.6 8/4-85)

5.1-52) E/ep R KIINE &
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SETAGAYA No1 OO
SETAGAYA N2 I
SETAGAYA No3 (=
SETAGAYA Nos U E
SETAGAYA Nos (T
SATTANA o1 (A

DA\
N

T S AN

SATTANA No2 [T A\
< ——— — I

SATTANA No3 (T N\
e —

SAITANA ot (TR NN\

SATTAMA Nos [ ==N\\§

KISAI N1 _-\I\I\I\I\I\I\I\I\I\I\I\I\HHHHHHHHHHHI||||\|\|
KISAL o2 [T
KISAI N3 (T e
KISAI Ko IO
KISAI Nos [T

i

A
N |
7

DAIKOKU No.3

DAIKOKU No.6

.

R KASODAI No3

—
DO

0% 20% 40% 60% 80% 100%

KASODAI No.6

@oc mEC B 5042- BNO3- 8cl- O NH4+ @ Na+ @ Ca2+ BK+ B metal O others ‘

HBy  TSERR 1S ARE SliEhn TR - R oy BIBR BRIR EE AT A5 =) 2004 423 A, (W) EARZKSRHR)
1) REEEREORIERY - YR 15 7H20B~8H6 HDOH> b, fFH 5 B

5.1-6  BRETE A4 & AFHA D Ry o3 ATt R O FEB (R HE R L)
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52 BERAMFTENDER
PM DOEFEATE S DHFEIT DN TEEFE LR TR RS TV A HIED LA E G- 12D\ TE L
L7

MZENNBOFE T L 5 & RBEROPM(— KL FRHEH BT 5 B A0 7 5-RCERK 9 £
DOPMHAEFHHEHEEIE)NL 9% LA IN TN D, ZOFERITHR)NBRAEIZIIT 2PN & 5RT
b WEBHIEE L TCOHERTFERIIINLY bEWZ RTINS, o, R 1T FEEOM
J%EEFMS@%IEMEI“&H#MELEW_ v R 1T FE ORRBEH BTk B RO T 531

EICHBNE D OPEH BN KIS Li22dIiz, 13%I1IC ERT2 (& 52-180),

o, BEHOFEF kD, X, EEX, BIX, KERX, TEK, L7 ORIk
6 X & KGUT LI2PMBEH EICH T A0 & 5-21%, — KB T 139 %, KK 12505 &
245%ERASINTND (F 52-121),

FREOMBR)INR L HEHENCB T 2GRN L 5 & KRB MRS I H 3 2 MUl 2 381 5 PM(— IR
KL iffféﬁaHE@#EL#k LTHE %d D WIEENLL EORTREMER S 5, £, HAE O RET
ZESWMEEIZLD L v 6 XOSOxHEH&ED 5 FILL LA iy TRV | SOxMnHAL D
IR ’E&Déﬂ’ MO EHFE S2-UTRTE T2 % REHEIN TS, ZDOZ &
L BRI B WL T . CRRLT B E D TPMICH T D IAD G-3RI, 15%REE LD 512
2L 72 bAREMEEZ /R LTV D,

2L, BAERNERLGE, FEHSh2REBRAESCHH SN SEmINRLRY | 2L - T
KL TOB « JEH - ILEDIRD DT, (LFRZEEN S B> T 2720, FiED %53
NZEOFEFEREREICHTAHFEGRIBERON W LIZEEDRMLETH D, 72, KK+
PM HEHEIZ DWW CIE, WA & b SOx BIUYNOx PEHE L U | AR T LIRS < HHE
ExRITO>TND, o, ZWRADONRNy 7 777 RBEICOWTIE, 22 TEBEINL TV
WV, T, ZRRLTFOFHIZONWTIE, AR EIDICHESRBENLETH DL LEZ D,

#£ 5.2-1 FEJIR L EREFIZBT 2 A08EH PM 0 F 5 RE TR E

BT - %
o7 ) 1] U HORAR
YRR 9 AR Rk 17 4R SERE 16 4
— KL D F 9.3 13.3%! 13.9
Y/ ¢ VA R =X ety VA — — 24.5

TE 1) MR ONERL 17 SFEE D H30T A b QPR D ERL 9 L ZB(E L T
ELCRAELE
15 2) AR RAEEROPH BT 2 F 5, BUTEITINE 6 KOPHBICH 3 2 75

HU TSERE 17 48R 2R3 bOBREBEE E ] (2006 46 3 A, R4, THhZs) 1| E Bhesr gkt 4 b & OV E B
HLPE R IR B B HIEGT I | (2003 45 7 H ., FRZS)ITR), TASAASEIC X B KRG YR el Z B W
F) (2005 453 A, HEAEHERBLE) L 0 7ERR
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%9 MR)RITI T APMIBREEH &2 5 2 MRfa A 538 (— kL 1)
[p )1 B B B Bk 22 SRR b S OF B B Bk ORI B e i
JITEE) X 0 1ERR,

{68 ) (2003 457 A, 4

[ ¥Rk 9 4EEE] [SER% 17 4R ]

—RAFHHE
5,800h>/4F

— R FHHE
8,300k /4

ZDi(TiHE

TiHBEG
42%

— YRR DI AR HE & 55
RPN PM HEH &
Tk 9 AR TRk 17 R
FEAER X 5y Pt i HERL L (%) Pt i R (%)
(M) | =bi (&R | (D4R | —RKLE (BT
SETEN 2,960 35.7 (12.4) 980 16.9 (4.8)
o o 93 62 770 ......... 1 33(38)
— kit | THEEY 3,430 413 (14.4)
P& — IR FEIEF 610 73 (2.6) 4,820 83.1 (23.8)
TR AR 530 6.4 (2.2)
/N 8,300 100 (34.9) 5,800 100 (28.7)
BRI AR 15,480 — (65.1) 14,440 — (71.3)
— IR« R FET 23,780 — (100) 20,240 — (100)

T 7)1 U B B E R H 22 Rk K OY B Bh A R 7R A LR B HIRkE T ) (2003 4F 7
AL AR L0 1ERL
) SRR T AR X A B E LS ONFRIT R STV R,

P M50 PM PRI 9 FEN DB L2 ERE LE

Hil)

Teb o,

SR 1T R 7203 oBREEHE) (2006 453 H ., #Z)1 )
M) 1R A B P R R b B OV E Bh s Pk IR e B HISETE | (2003 4F 7 A, MR XY
YERk

Higi)
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*10  HULER R 6 XALF)IX, LR, JoX, ¥, @K, KHEK)Z 545 & Lz fin
PM D % 5-53R( ki + & & )
VAT ARAR 15 EOHEH T ARIE & M FEEEFE~OT 7 — MRAE R, = OB E)
KB SR 15 B BN IS L ONERL 16 AT — 2 O EOHEE 21T > T\ 5,

WBHtE
2,838t/4F

W E
1,041t/ 4

Ti5-BEMR
36%

BEMRELERA
BE)
33%

BBRERE
EIED)
66%

B —YORET- OHEHI% 55 Bl ORI & T BRI A

#* RPN PM PR
(BB HHHE b . TR BHRLL %)

| SPM#BEH B
SER SOxHEH 8] — KT —REF a5t
IXFWCA | WEEEIE | WMERIE | ZRE

i 1,898 145 47 503 550 695
J—— fnchigin (535  (139) 76| @28  @oe)| (245
! e 14 0 8.9 0.4 9.3 9.3
Rl (0.0) (0.0) (14) 0.0) (05) 0.3)
243 690 233 19 252 942
S (6.9) (66.3) (37.8) (16) (14.0) (33.2)
1,388 99 260 653 913 1012

B E6E Ti5- HEP ' '
AEMORNTE BET | aon|  es| @2 653  cos|  @sn
N 16 107 67 5.4 72.4 179.4
i 05) (103) (10.9) 05) (4.0) (6.3)
A&t 3,546 1,041 616 1,181 1,797 2,838

) BURENE SO 6 IXGLA)IIX, LK, X, #X, a)llX, KEX)

) TSRS X2 RRTG YRR E B2 WEE ) (2006 43 . HATERERSLR) 2 JEIC/ERL
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5.3 M= PM &
53.1 REME
WA LA D ATR D HHEH &5 PM ORRAT ITAE 2 22 SCHRIC K » T DRI L TV D 28,
A DWW TIERIE R 2 e o0 A ZE D HHEH S D PM 28 L o o 21T - 7,
(1) FAEEFHEA
Wk 18 4= 8 H 22 H(K)
(2) PM OREA A
WA Ot o 7 T a2t i, W7« — BB EHGEEERFOPEH T A o
PMAMEZZICTERILL T2, (BEZMR)
k. WUATHO 2 91 7V FHEREIE. #iBhT « — B3R & IR O e e
V. EFEHINDBREHIHIS LT U A —HOMER b RES B D 2 ERFMHN TN D,
ZHUTPEN T O PM OECTRERLN 72 B ATREE N I B 2 Hivd, L L, IWBIRIZE T
LMEOEHEEZER D&, 2T RO T 4 —EARERITIFNPOBEmER= T
~OEIREAG 72 & T 10 RN L TAM - SHUERBEDONIT TREL > TV DHDITx
LT, EHBEEIIHRIEIN TITAMA 20 %L FIIRR L TWD 2 LR EB T E TORAEN
LGRS TWD, FTo, 74 — BN D O T A BiE, EHEEIDOE LY 50 %
LLEIZ7e D & OHEFFER b DD, 2D D h, REBETHEH S 2 b ko PM (250
TIE, BT 4 —BLRBEN S ORENMT LA L TH D WL, ARECIIMBhT «—t¥
IWIERD B H HERB L O CMB IEOXR E LT,

11 AEAER LT o ERET
WEhT 4 — B LREM 2,200 kW X 4 JEGUBHREI T 3 JE2VE18)
il FIREE € EIH(180 cSt k)

(3) A#4TIEE

FO3 AT O XE BB BE PM GRAS & ARk & L7z,
7ok, REH PM A IR 2.5 um ! :
LU OB (B INRL ) & RS EBR B L
7oo —Ji. MRARPER PM FRATIX. RIfR
25 um LV RE 7R H & AR
(T8 /ISR + FL OB 1) DR - 2 B HL L
THRH, WE THRILL 72 PM ORI
PN D LB LD N, RELO
BEIZHEWEEH S LD PM IR 43 AVRL
B25um T ThiHrEBxbNHT &
DD, RIRREEPRC & o TR Rk 23
BRAHEBINSINLDLEEZ LD, [BE] MR PM OFECR L
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532 FEHE

ABHESPM D By 43 Wt i, 36 5.3-1IRT L 30 Th D, SO NI b %< 4 BT 215
B, WO TOCHKI 24 %, ECHI 16 %DENIETH - 1=,

FEREFHNCRD & A A A DOC LB E LTHOH L7zCak T 10 5L EOREAENR
b, REBREOHE TIXIZEA EOGA THEIIRBE Ch-TZ &b, A AUl &
LIRS DFREZ OE T X B & 5\ ECa® & CaDBHHED WP K& 2 JE
NG ENTWDAREND & 5, 7eds, MAOPERICIZ, BEVEPEH T R & beli LT, MVl
IZCamZL GENTEY, TDOZ ENRCagAREEHD TWHHAREMEND D,

B, A%, NPER PM ORI E K0 REA T DR T, N o — B EBE I
STV LB ORI O b EH D TRFT 2 2 ENRREEEZ HLD,

£ 53-1 MEHER PM DRS4S R

HH 5 Al b (%)
[ ﬁ&&ﬁi’é oC 23.59
It N EC 15.83
s A A4 SO~ 38.3
fEEEA A NO;y 0.00
RFEA A Cr 0.00
7k(f§‘|‘$ N — N 4+

PRGN TLUE=W AL ALY NH 0.37
TRV ULAALF Na® 0.00
W T AAF Y Cat 23
T T hAF K 0.00
PRV Na 0.093
TII=0 A Al 0.058
HU A K 0.014
TN T A Ca 0.18
AV AVAVIN \Y 0.95

- ~ L H Mn 0.0028

£k Fe 0.19
=) Ni 0.42
ik Zn 0.017
= As 0.00086
L Se 0.0017
BT AT W 0.000068
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5.4 EEELRDADHERDRE
5.4.1 FEAEJRRI MR DIRET

BHIED TR DY S D HEH T 2 DR DR 2 [ 2 72 DI BEAFE RN D> & Bl il
BOPEEIT -7,

AR OFREAE R I1TFR 54-10L B0 TH D,

RIS D FER AR T, BREEE M BRIR 7 & CRARDREZ1T O BRI < Hn b i
TV DHE, ERHEREY), BEEYER. ST, ARRER A 7 —, BEEMEALE LTz,
OC. EC IXHBIEHER, Na l3¥EE, Al Ca |3ERSHEREY OOk T3, K IXBEEMEEAL, V.,
Ni (A HRIBBER A T —CM A, Feu Mn, Zn 13880 T3 DN IVEER S & L TRE LT,
As, W IZOWTIE, BEFARKDFEEFHBED L TV D724 RBBEYER OFRIE & L CHlE
U723, BEH AT AR OBEA TV DIEFTN O DORFGNRREL BEL DD Z LTl o
Wi s B 1 e K ) 3 AETR DN B A LT,

7Rk, RN T3 BEEEMIBER, A RIBRBEAR A T — ORI, 20 BUERTOBIEM TH 5,
R, AMRBREEAR A 7 —OaRIL A, B, CEIMREZIE- O THY | BIfED A &
HRBESIZE A ETHDLRIE TR - TWD EBEZBND, -, O RSHBIL. AT
T DIMEEE T AFAEDOREREZ ATV LR, ar T —EORETH L2, K&
IRAREE G TVDAREMED D D, 2O X 2 ITRAEBRIKGHRIC DN TAEE S BITHRFTT 2
ZenwELEbh s,

# 5.4-1 AR O RSB
AL EEY%

; Pr———
No | HA| i el e | wmrx | ARTE L BED i
1 OC 0 9.07 9.31 0 0 0 23.6
2 EC 0.00000 1.39 49.4 0.5 50 5 15.8
3 Na 30.4 1.16 0.0076 1.4 1 12 0.093
4 Al 0.00003 5.9 0.16 1.00 0.21 0.42 0.058
5 K 1.1 1.05 0.020 1.3 0.085 20 0.014
6 Ca 1.17 5. 0.15 4.5 0.085 1.1 0.18
7 \% 0.00001 0.015 0.00073 0.013 0.46 0.0027 0.95
8 Mn 0.00001 0.11 0.0019 2.2 0.012 0.033 0.0028
9 Fe 0.00003 5.1 0.099 15.7 0.46 0.61 0.19
10 | Ni 0.00000 0.00000 0.00099 0.29 0.2500 0.000 0.42
11 Zn 0.00000 0.12 0.062 5.2 0.04 2.6 0.017
12 | As 0.00000 0.00072 0.00037 0.010 0.0023 0.015 0.00086
13 W 0.00000 0.00069 0.00007 0.0047 0.002 0.01 0.00007
) v ALFEREFIIRAE R B - (WP RRFIL, gk, B2 AR, Vol2. pp.249-251(1960).

ERHAEY MEEAN BASR WS TRk 12 FET ¢ — B PR R T-HE H SE e AT B 22200 )12 51T B Rk

T T X)) O T — &
HEVEYER o DRI B G 2R 2R TR B SR REFR A1 (2001 4 11 A, BREEH BRI BLR)
SRo T3 DEUEEATHE, A L ACRETEE SRR T3 10 B S D IR T O e R, KRB Y RS, 15,

Pp.69-76(1980).

FHSRIRBER A 7 —  EEW M, W B AREEEZE R A 7 L0 B & 2 Rk DO e R, RRIG YL F 8,

14, pp.296-303(1979).

BEFEYBERD EEWHE, WM B ACRESIE  #T B BEENE X 0 U S5 LT O e MR, KRG
X6, 14, pp.190-196(1979).
i . 2&%}%}?%%(1%/5 O T R OHES A dki 1 %(EIJH/TE)
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542 FAERBBEDEEDY 5 A2 —504

(1) RABICE T E2REFRNEDBRD Y 5 X2 —50#
F 5.4-1T7R LT R AETRRIR Y ML 25 % 3 EIR A F5 AT 1T 2 b 0 & L TR TRED & 9 2v& )
B3 2 728, A OB ONWT Y T R X =S50 * 2 54T 57,

7 T AL =T OFERITK 54- 1R T EBY THD, MTIEAMRRERA 7 — Lo
AR NI, L TR 0 . BAETRB O % 5K 45K 5 B M I AR 2 W X B4 5 0
NEHETHD Z LR LTV, Fo, BT I 2% 43 ON@EICHERT S L. Wk
DEFEYEHNE R L7 N—TF 7o TND 7 E | RBERDFRAETIRE BIRHRD b D23 X < 57Bf
TETWARWEREERH D,
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TIEEARHCIE Y U —NEDBE N8 F LIZ WA, IRARRICIE S Y ¥ —WNE
HNHMENTZD il T LG < BN RE NV, ZOHEMIHEIFEN ) AV OB THISETE D720,
LhrZ 0y METE LTHENEZZ D AT —bd D,

(3) EGR(Exhaust Gas Recirculation)
RIEHEN A D— % =0 DU NTIRBEZE R E L TR L, BBEIREZ K< T2 2 210X D NOx
Ik % X 5 Hiffi T D, EGR HA%Z 7 —F —THHEIL, BIREEREZ 155 2 & ARE & 72
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%, 7272 L, EGR T A®EE %L T5 ERENFEEZE L, PMBEDOHERICEN S, KT A
EIRERT D720 JER AT A D SOx IZ L HHiRE R L ONPM OIEER 7 1 2B 2 RN
MENDID, EERE c EERMA~OEAIIEEZETLIHENTH D,

(4) BEHAxIER

TV RO PM T2 AD PM J84 8, #71C SOF BARICKE W B L2 52 5, M HxHE
XZFORTHETHD, MWL L UIHEMMER = DU 2 DI,

a. VR MR

T E Ui, WanTELRY EVOREE LA, BHUEDBRALKFE TH 572 DR
B, MEHE L OI@EmBLRENZERT L2 Z 05, BBIMEEHIZ Co. Mo 72 £ D4R % il
ALLTZ R EWR T D, LRI, BEAAER STz, PM BAERICRD Z &
NH . BREEMICE Do Tz, HIEMIZOW T, ARSI, WIS ZED T
D, MRS 2D EBHIRHTE L0, REILH D,

b.o U v X —BEIZRT D I B

Mg ERBEET 2RI ESbnTnd, YU V=B IEREZROMLERDH Y |
MO RIBICHE SN D EENKEL 2D, BETIHIEEITZ ), LB H/NEOMEIEHE
ANZHED D Z &I2k D, PM BIEGIRITREV, T4 —BALZ D UEmEICRDLID, Y
VHE=Y T BITAY—VBEETHY, VT D PMBENMEE 2D,

6.2.2 MRRXIIG

HEIEAT «— B xm s DUREb IR & U CIRARRN & o S, KiE b, BE1L,
BT v ALRBLRIZTTATEY . 2B HEEEZ DR TIZ oW THIMEHLE X h
U v 7 ORGR EICLVIZIEERbLEN TN S,

—J, BEHEESI Y vl o T EiELIT B R Th 528, B0 F
IEALAL LI, RERERENR DY | EEDOHEILITE 220,

BUE O BEE T B RO KBRS OIS N ERE /oo TWD, 2O, EBEHFIC
13, AFEMEDIRNTSEE Sy T A7 7 VT oy SIS S, WEME 2 972 ikt THE B,
FEBESHEMN LTG0 D3 mh s & LTRHGWON D, 20X D BB, FERNS L OIRE
E72 0 PM EAEDATREMED B,

6.2.3 RUNEBREIMN
b FEE AR E D O AWBL, 726 NOx, SOx, PM xFRITAE 4R~ D¥iE %
FAWTEBEN TS, LOLARND, & T2 X 5 ICHRAEER OMEREEZ 0cs & H
FTEOIC, RIROBRBERAENREI SN TERY | BREE - BUHEZZD T 1 DOV AT LELTE

ZHNTWD,
ZDOEZNEEROZ, HEET ¢ —BAPET A OBRNEGIETH D, R DR E 5 HT
DB B NOx BrZE, PM BRE, RRRILKFERELE —IMbT 2 0ER S D& 21X VY
VEICEIT D 3 JoflfiiiE e L), —MMEEHRO DI, BIEI TR LD BB RIRRE S A
B, BB, FEREAOXERLTNICHDOEZT U DU BT TS (= YU EIKT
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DAIRIRACKFYEHIRE T4 T L HIR < A2,
AN DWW T b RO 2 037 MEIKFEBROZLRFIETH 52, B EHHLIZ LRI
b5, BHEH L ORZ 2MEIIBEIECH S, 2 A MEEOBREHAR &0 o it JRE
EAES, B EALZ LT LV, SOx 7 U —FXEE LW, BEHEARHIZEO L~
T BHICHIRFT 5 2 LIXTE AR, 2D ED SOXx fF1E F T b i il RE 7o 7 & Al 3%
VW) ZENKELEZILND,
BEMAIT L ED, ~ VU T 4 —BLT VPN A OB T RE & B 2 B D Hi
O, WA ERFICHEICE LT,

£ 6.2-1 HIAFEEN O S
WUEE % 5L 4) %A A SOx ® | XA | PEHAMM | EURE =
FF1E DIFIE | R 74 b
PM DPF 16 T R FHAERE ATRE
CR-DPF ASH] W R AT R BE 25 1 &
BET DM
ERH D
EP(FEXUEEERR) 1 AT REL SOs #& & LL | "IEE
s
SOx, PM | R T T /3— WHE | AR AlRE
(K, K~ 7
TLAT Y =72 &)
FLEA 7 T 83— WHR | AR SO3 #&m.LL | "HE
s

SOXTFIE T CORBREE N & H 6. SOMLIZ L /L7 = — MERITEMA AR L LT
b, B A M, HERGHSEN HIE R WA TERR)IC X DHERES (LI L O AN R 458 1
Ref & LTn5D,

JLBRIR FERFEA DM ITBIEREN A ENL Z L AR LTV D,

—RENZARIR T B YERE DS FE4E C & 2 @G MR X TEYEAY @IS R — FR L SR 72 U]
U< TEMED R WHET AR & 0 #h8 ShB WIHEE 2 Fio TER Y . 1 oiE (%< O%E
HALNIC D D)2 B D X A N OIFIEEBE O R85 5.
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(MRT S 1\—=i%

AT FNRTREAA RPLNZ ENS | @RI LR WEET ARE, WEREICH
WHNTETND, A7 FN—KE L THAKEHWD FIEIX, WFEREOEERIRAERF O
SOx frEL LTHH SN TWDHINH D, AARTIE SOx WINH & LThAT T Lx N5 A
JK « GBEERFER TH D0, WA TIHMAREZRIA L, 7Ry 7 LKL~ 7320 L) 5K
WK T KR~ TEREZEAEN TS

YT ANER O A 7 T 3—13 4 o T —DARNER T ARGES AT AO— L LT, #oh
—IZHEHEN TV AR H D, 7275, BRI AIARA T —hTATHY , 74 —ELT
VUV ATBRE TR, F, B EEER E R TAH Y RINA AT L 7R
DN, WAAAMEKRA 7 T R—DRBE L E 25,

2 75 DWT U LEDZ o —I213A FT— F T AL AT LAIGS) DR BENFHEMT SN TN D
(SOLAS,1974), ZDHAEDA F— M H AHOBRFEIREIL 8 vol LA F & T2MENH 5,

IGS LTI Fo XY Ic2fED 5,

Flue Gas Method(FGM) : R A 7 — BT X #FIH3 %,

Generator Method(GM) : PSA(Pressure Swing Adsorption)72 &2 K % 1G OEGE(ARHY DR A %
o . A AVHE, LNG. LPG IZFIH)

FGMIZGMIZHARBLE T X FBMEWZ B L OT A Z KREICHIET 52 EBHRETHDH Z &

B, KM Y > —72 EICHW B TS, IGSO 7 v —XOf %K 6.2-2127~7, IGSD
J??MJ: LTIk, A 90 %l Lo RA T —eTARHWOND, T4 —BLz P
HMTHOTHLT A — BT ANFHAEND Z Eidn, ZoHEBE LT, BAMEFEORA
T AOMBIILE L TEY Ho, MERESWATEHRTEZSZEThD,

KA Z8—=DPEREL LT, RA 7 —HET AP OREH53(S0,, SO3)D 95 wt%lh |, 4 A k
D 90 wt%lh EDOBRENMEL TiThbh b & & Tnb, 7272 L, EUD LR— h TiESOx%f
HEE LMWK AR T Z3—=0OF%1T> TV D2, PMOBIEEEIL 15~25 % & {EWEICE S F
- TWA(Entec UK, 2005)", SOEH 2L LTHRICWIL SN DA, RFARGER) DSOs(H L7
= — MBI REOMBL X, AT T /3—IKRLi & DELRIZ LY R 7 T S8—KITHR(T 7= & 8%
EYENs, 207D, KEWRL(1 pumlh B)OHERIEE WY, /N8 L OBK D SOF,
T —R R IARIE R ME, 7ed. SOLE 50 CLLTFOKICE AR L. Kt TSOs™ I fifk
T D70 BIEEITIRE WD, IEMESEEIML, RBEIEIC 7 5 LR T 5, 207
D, TAHVIRIRE OSR E UTHER LAWK A 7 Z 3=, BUGKRTH 5 K OIEEF|
R CTE 220, T ARME TH 2 S0x LR IRWE TH HPMTIE, il 72 R EE LG5
VAT DNEMERRR Y S BITHEKE O SA IS OBREFEICSIGT DR R RN L &
R B

RI TN—PREZDFEERIET D & FHLMEIZZ A D SUXM G0N ZE L, WEiGY L e
DM, S < ORI HEIKS THED TR L T\ 5, ki X 28RE~DOFEBIZON

4) Entec UK : “EC/DGE, Ship Emissions Assignment, Abatement and Market-based Instruments ; task
2C Final Report, Aug.2005.
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TiE, %R OXLERH 5, MALPOLT3/78 &K fHEE 1 TIXgEKT O pimiE L LT
15 ppmZ HE L TWHD, ZNLUSNOEIZ OV TR, FEHEZ RIS TWRWY, FRZA 7 F3—
KICHEA A DIMSyCPAH, SS, SO, HEABCNT VT A, = v 7L, KR, 8, $872 )08
BALUTHA, I & 720 | £7-SO"HEDECODK & 742 %, [FFHC, HAeBSSPAHZ &
NP E 72 D ATREME N B 5, Z D78, BEMEPCIZH VY CTIXSECA Tl F§ & HEGCSIZ IR
ELTHAKZ FA TV T 2ERT TH D, 2D XS RYKEEELHET 570120, FEHFIc=
AR DTD, SHROPIKIEEOTMNEEIC D LEZ D,

G
e e e e e [ ™ o e ™
o b
— *W_ L G L
B o i T
B
AT, —
R ==
baem e n e, =
L
Fa o r —
G —» G —» T
o - B > = , 3
AT L= FoIEEE R F 2 —R7 F/N—

Vv NAT T N—

BERNO AT AFEHETT 2 m/sec LT,
JESFREN D0 s, BRERRIT
RV,
HAZER S, $hEx LiFb4
A 7B D, ENIRERZ3RE
THXATHH D,

JEHHE K% V72 < T H5EI2F
.

HAFIEIL 1 m/ sec & FEFIZE
VBB KEL RDEMIIH D,
FeHEY DR VI AR ET D
A THH D,

AT L —EE LV EhRIIMATE S
DS, ABRE O TR RIT D,

TADILUIAD T TR ERSIT
Do WHIEABEZWEMEED Z LI
K0, ARSI ey bl
BB, RUBIR AT 2 W (28 &
RSN VAN SRR iy REA

TR —HERTZ, EBHEA
YT DRIIRFETH DD, IRIEN
BAEHIPH D PR TE D,

X 6.2-1 RRERHIRZ T /—4
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YH—Fal—savh
(I3

TITTAO%H

(%I4E0 ) No.17O07— @] |——> Vi bis: [ A2 20N

i

No.27AOJ—

BRE—J\t
—\ N/
I

¥ &
AR T
(X v — i I eSS - “RKAMZ o — D3 WKL ELE . ppl52(1985) L 0 k)
X 6.2-2 AF—FHRIRTAEGS)D 7 1 —X

(2) XX 5/3—
HEME LR S D = A, AARTIHEBRA 2 7 3—(HIK - AEIE)DP TR TH 208, %K
lfi#ﬁx&ﬁbéEFX7%%X15F%XW®%L Nﬁ74»&~11%47uy
KRBT % BT 5 &N Wb R A A7 FZ =R HNLI TV, R Tk, BEEF
%wzuﬁxﬁi REBN LA T F v B WAESEDHARThIL TV D, %Xﬁém
SR MNETHDHD, BEEHREZEAN LERVES 2 DR & R Z 2 MBS TON TV D,
RTA AT F =13, BRAGHNCTHE T o 2 BN EARK & T AP OERE B OHfliERIC X -
TERERENDRED 2O, BVRERITED R,

(3) ESXEEEERR(EP ; Electrostatic Precipitator)

EEE I FREICE D K2 RS, BRI EE ) ORI 2 E T 2 AT
SRR AT LR I3 B R ) CHIBE S MBI E N D, @HIL. EP ORIEIHRLT-FRER O
A7 v TEEAEE ) I x—F — L OAGDOE THERA STV S

AARENTIE, EOREBPDRN & BREMERESE N 0D I I RGO A0z
BEHEN TV, L LARNRG, EP NIZBWTH A X U FHEM(T / AEE)D 300 CHf

IETHITOID Z &V L7tk HHRCUIEAKF) DT L, XX 200 ‘CLLR (T /A
B Z 720N &V D RFERFFIH A COFINCIRE S iz ied, ERTHigG2k->Tnd, &
A MBHEFEIT 90 %Ll B & @,

BN TIREERE R T  — BV A BB & L TRET V4G 64 TU % (Diesel Net
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Technology guide)®), Z DA DHIMMES L LT, YA EFHHhTW5
%ﬁX¢®ﬁmmf%§oﬁ4ﬁ#vV%$W%

W OWFEST 1 ppm L FIC 3y hr— L7z, BRI A D, BEREI~DHEHER
AEFT DI, EEMCEM SN REEN S 5, TR OERREDO 2 ba—L & ff
BT OMFDBLIE,

O  HHEIRHEST(SOF)XH
SOF (25 2T — Z 130720, —HEBO SOF [k T 5 7o O BRI Bafil L 7= 142 12
BELST W b E 0D,
@  HREKST (SO, HifE I A R T X D EMRE R
s DO FE S L EOIRE TOEENME, =P ML 0 HET AEE R L O EENE
b 270, REE BT EICH ISR D 2 E 3 REN 2
EPITEMAR D 2 i D W Ak %, KPR TE D X ICES T 2O2RERH D, Z DT
DN KRN 22 DN 8 D, ET-. SOUT AN —FT B2, FFRSOxA ik L < 72 o 7= B,
SOXXI RN EATT CREE L e HATREMED B 5

(4) DPF(Diesel Particulate Filter)

T A — BNV A ZMEIRO 7 4 VZ—TAHBEL, 7 4 ¥ TSk 4% 500~
700 CTHRBEALIERS 5, BRBELERIZH VT, IR 1000 Cli< ETEAT L7020, 7 4 0%
—FEMELLTSIC, 2—VTA MpElDEI7Iv 7PN TS, 74NV F—a=y &
2RFNL EREL, A, BAEZUIDEZ L AEHES X% DPF LFEFA TN

—J. T4V —RKEIT AL, A7v:ﬁAﬁk@%%E%Mm%ﬁ%ﬁ%L IR CTPM
A bBrE T 5 ke 4 5203 % % (CR-DPF ; Continuous Regeneration Diesel Particulate Filter),
CRIFAUL, SOXTFTE FCl, SODALIC L VLT = — h DK, SOxDOfkEFEIZ X A it
DVEICRIER & Y | ARF B EIN Th 5,

RAFAEHTNTIEFAERICT 4 V2 —% 500 CLLEICT 20 RS JNEJEE LT —
ZNER, S—F BN RBHRBENEN e E DO HER S D, KT 4 —ENV T v ol L ko
74w MHELT, e—=2MAFANRHEL L TNWD, ZAEBEFTRILT 4 V2 —DOEEIE
OMERH Y, —<La v Z7IZiRNET v I 7 FEMOREIFT 5 TND,

EU Ti%, HEEA L L. CR-DPF &2 P  DOEFHIE L MAE DB T REHIERS I )
T 7o T, EU TIHMEREEAREIZRE L L TRV, U RAEEME T3 2 IRARTREC
BREVEZREIEA L, 7 4 V2 —TORILIMEA L LTWn5,

B AT RIIREEAETRICHARBEBEAR—ZARND R FERE NI A v b B3HDHED
O, EHRERE 2 P BT AL R — AR RAIRTH D,

DPF O~V =V Ul EOMERE LTTIROAR BT HD, BLFEIZ—H O PCC (T
BWTHiE DG 2 %51, DPF 2ARBRAIICEH S TV 223, ZO5E S A Bl Y OBREH %
AL TRY ., BUED K 5 721 2.8 %R E O Bl A2 L 72554 ¢ DPF OF|H 3Bk A

5) http://www.dieselnet.com/tech/diesel comb.html
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Tk, FEFICHREELEE 2D,

O WSSO, Bl I A K 7p OO =
AT IR ATREEAS 350 CLL & 720 | SMOKAREEIIRIR E L CHEIET S, 2079,
74»&~_i%%én@woL_ﬁﬁmﬁ_iﬁxmgﬂﬁ<\ﬁm%MmﬁﬁuT?
T4 NE AR EE RS DL ARERD D,

@ EEMFFRED DPF OF 2tk
HEMFA AR DPF OFMEIC O T, EEREMECTH D, BB R~ DR EEN
REWVWEZ Z B LHEBNORAMEIEIFIZIE AT D AWM O PM IS ATHENE 9 7
DRIBDBME L T2 D, = P NIRER X OWET AREIR TIZ L0 AT 285D FE W
PM XHIS2NA[REDN & 9 IOFERDB LB TH b,

6.24 PMOQHBIBRTUOYILDELED

L. PM OB ICOWT, B Ric3s T 5l & b o8l L T & 7,

I REL O F 2 AR IS L 72 BIFE DR DL CTIE, filiE I A N EEEDB L ORKTTEL S
WRLA3, BRIRICBE 525 PM ORI REGEZRLTEY ., ZUixt L T—RL (Wb
5T 4 —BNRLT)YDRENG RN 200 2 EIZITERWV R, 2O X D RBUR T, KRS

3 E B OREBREI DN PEH R T vy L E LTHOROIIRERH DL EEZ NS, LvL
ZDOE D7, BEBEIASOHRBICOWTIX, 2N E T2 A Mo E0DENSE IS
ISR ST IR o7z, Ll TETHEMNTH L 91, IMO IZBWTHEEEH 5
EFUCB T DBEIOFHIRIZ OV TEmMSMTHhN TR Y . Z0EBMNEH S5, 72720, 2
a?@ﬁbf%ky\;v~ya/#%@e%ﬁwtﬁﬁ@%@ PREHE) Y B X KR 61T B %2

EPERIREHM IR OREfR 72 ERMI O ENME, e EARAEHNTE R DLENDH D,

%ﬂ%@%%wt%ﬁ&mkLfﬁT/v%W%%O®iA)%k%mL m%btWﬁ&
BT, @BEHI R Lo AR L O 0E s 27 A, @FEKIC L D BRI
BELIE ETOWKRAI INN—DFERRETHLLEEZEZDLNDH, WTLh 22 MEARNZHIFT
RS RELH 0 RUITHREZMBICIRE L7z LTH, FEAMEE CITZ LT hiEuvwis
RVEREN L B D,

EHIZa R M RIAALTESGS ., BEBREBOMENH 5 WIEBEEDCHEN DS, BIKD T AT A
ELTIRBEICR DR b DD LE X D, FHERIICIZ, 70 —EAHEZ O b O OBE A
IR EE D L) A EEANTH L 2BETLHRETHA D, 72& 2, ERhead
(23T D XIS IR I 5 — kLT « R R O KIEZRHIIC &N 5, EA =
A MIFEFITE NS D &2 D0, HWBICE VT PM RERRERALEEN AT, Fit
(7238 AT DBREWEN ROV TEEMICHR L TN S REIRD EZ 2 LD,
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7. PM OB H ORMEAICET HIRE
7.1 EAXEDELIZCEITS PMEHIOBE

AATIE, REAKNEIZEDD L) ICKKEREAREL, EROBELZRET L L L BIT, &
EREZRETHIZEZAMNE L CRELEEIRESN T, ZoERE B TRRIE%R
Bilkik) <> THEHH NOx - PM ik 72 EOERB L OENEMTET D2 CH T BIGIRICIB W T
SGBINHIE SN TS, HARIZET S PM Bl OF 4 2 B3 5,

711 BEERERNSHHINSIEWD CADHEHRS

REIGYLBGIEE T, BERBAER(CIHEES) N HPEH SN DTN CAICDON T, fg& D
TR R O 2 L ICHE T A 1 72 0 O1E U A B (g mPy) THEHZEHEZ B T 5, kR
F— FMEIRL ATOAMRCEWTREEFEL T TH L Z ERB/HMFITOND, 22T H NI
WU AL &, JISZ8808 IZED HEHLIC LV HESNDL DO TH Y, THETAFIZEEND
BRI T o THBE KRS EZRWTZH D) Toh SDustsy Th H(JIS Z8808-1995 : Methods of
measuring dust concentration in flue gas), Z O J7i%IE,Hot Filter{% & & FEITAL, #EEIH b HEHE
DENRHTAZZDEEFART 4V — EIHET LD TH D, Leh> T, RifE 10umlh -
D AL N B JIERE T DR b & THIE L TV 2 WREMED & 5 — 75 T 3T 1pmAi
DRI B L O ARBETENDIZHONT—EHO@EmIBAVOCH I A METHZ &ick -
THAU DR, B XOBRITAER L7k F 3 HERIBE DR T & & bI2, AIBD I A FROHT A
EERWAE LR T DEHES A NI I TW 2R WATREIEDN m W 6.1-3 ),

B, HEFRIE, EROBEZR#EL, ERI3AGRREZRETIVNERD S LWL
el REKIGHEPIIEEOHFHEEL D bR LWEEZED L Z LN TE DLV AT A(LE
HHA) E oo TV D, ZPLTORERER & 722 5B E D IZ O T, BRKREIE Y
BIIEIEICE ® BT i s b3 2 EHHNC K 0 | HEHIE Z & EsREHfIAA TRE Ch
%o EOMNERS LW ECITBHEE 72 S X0 T E O F eI A 18 2 2 KES TR BV TR,
FHELE, C EMMAYOBEEFE EORBEERAEFICB W CHER « B SE5 2 & BIRSIREE R
WD D, 2D, FHEOWIEXIBIZI51T 5 EEERADED S O SOx HEH &I, F L <
I S AL IRBZ 8 0 Z AU PE D BRERHE R T OBRBEAM b IEF I/ N EL o TN H LE
bbb,

— 7. WRIEHUIBIZ B W THIE S D R I B 2 OFEIGIX, 5. ETATERLLD
(2. &% TIE50%A1#% 2 50 TR Y |,

712 AoBA—FRUAZ7E—F - To—EIL - TP UITxT 5 H
HEh#PEE T ABIHIL, RERIGYRBIREICERS S BEEORENCHEH SN2 WE T L0
PEH I E D HI TN D, HHIBRAARED AL 6 ALK, SERL 17 4 10 H 2> 6 O & B
IZELE T4 ENCOE VGRS TEY . —E472 0 OHIEERITHGIPI R~ 96 %
ICELTRBY, HRATRGELVKEOHEIZ1T-> T\ 5,
M T, PRk 22 EEOREREEZER 2 BBLRERZRLOL L, ZTORICBWTHAERFL
T 7eth, FHEMIHHILIRE b R mAKEO PR 7 A B 2 FEfiT 2 TETH Y . FREER
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FBRDER [5%OAFHEYEN T AERXIROH 0 HIZoO0T) GENRER, Fr 1744 A
8 Ho (AT MPEREER B ENREH ] LW ), DIZBWTRINTWD 09 FHEELLT 109
FERHE] L), )T, UL T —BLVEEEOHZ R D L, FrEHEHICHEERR
WO TUE 65 % & HITEL, R T-IRWEIZ OV TIX 63 %EHIR L, Y U v HENHE L IFIER U
LAV ERERT D2 L LD,

FlziE, Ave—FK-T4—BL -2 PrDHb, BEFNT v Z7GB5t<GVW)L D HEH &
N DKL E PMIZ DN TEIERRE STV D YL, 0.027 g/kWhGERERTE — R : JEOS £
—R)THbH, ZZTEIPM EiF, 2o VUMD OPEHN R EE R 2ER 5T LA~ o rv
TS52 CUTIERDEIMN - AL, #ET 4V F - XV SRR EDOZ & T
H5,

et 77 2 OB RGO T2 D ITITRE T OB/ ORI S HEETH D | NEUARIR S 7R
BIATTIE 50 ppm LA F & 7222 T 5, BT RWIBLHI LA O HEH A7 ZARJREAT D BH 58 D1t g %
BTz, BHIZHOWTITHER 19 S, Y U AT DWW TIEERL 20 4705 10 ppm LT &
IND, 2k, AWMERDOB ERBHRLIC X VR 17 4 1 A 2 BHEE5 10 ppm LA T OB H Ok
FaAS TR, BIE RS A bR & BRAR S 4Tz,

— T T A=V 7 bRa A EDUERKBIG T H o T NE A LT LR VWRRER H B T
DNTIE, PM KOBHEHIH STV 5, Bl IX, ERH ) 130 kW LLE 560 kW Afifi oo A4~
n—R«F—EL - 2 UNBHEH SIS PMIZOWTIL, 0.17 gkWh, BEEIZOWTIE
25 %(RBRE—F :8 T—RF)HHIHEE LTED LN TS, 22 TE 9 E2MELE X, Spot
Smokemeter CHIESNDHHDTH D,

T, THRFERFER B B PR T X OBIHI IR D15 (CERL 17 FEHER 51 B kv | ¢
B 18 A 10 A BTz ICHEH T A BRI A BG S 7= TR Y, ZoHAIicL Y, BER—ZT,
WRE 22 AR, BRI OFMPEHETK 9 bl KRB OFEMPELE TR 2 T
FUDHIREND EORERHY | ZHUTE Y | IREDSOHIBIZ DWW TORE(N Y 7 75
Uy REE)Y KR EOE S RiAENn D, Mx T, FrkHBEO P 2 HIFERLIC oW T
X, BEH T AR O EERA e BYEF RS O W TRETO || SRR 22 FEEOERE Bigk L L7oH
TR A ARE HEIZOWTHREFE2ITH) 2 & & LTV 5,

Fofth, EERICLA/NIAT 4 — B P CET AR ERBE LT, BT Y
A—=N—NEREE LR > TWD HARREHNKREI 2 Japan Land Engine Manufacturers
Association (LEMA) Tl 19 kW K /NG T« — 8> ¥ OHET A B E#i] voluntary
regulation & %Efti L T\ 5, HEMIIHA L TWDEMEIZIE, PM KO smoke 238 £A4L T
Do

7.1.3 MRABEREICxT 9 S EXFF DR
AARIZI T 2 A0 & O T 2B T 2 BIHIE, AR SEBNC T, Mok L
VBT TR e OV 1 Iy D HR VS IR 2 B 1T 2 MR B O BV 7L A E — 7 122 CHEH IR 2 5%
FTn5, ZORIBRREIZ, U T~ RE 1B b 3 3,000 b 2 AR O MM DOV T
AR E LTS,
Zfth, JIRF T3 KO HIZIRB VTR, 2R ETURREE BB & BT o R4 722 B8R
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B OMER s i FABREHE ] 2 5B T 2 R_OBIDIFET D0 26 OFEIE, RFEEFECHRIIAZR
L RIHOEEEHE N, T AT DTk U CIRRR SRR O & 255 3 5 MEER e
B AE T - TR Y | MM U CEEAAE R 2 Hil R4 2 AR AT B R CIRFE L
7200

o, NEPIEBESLFEF ORE R ENMIEEOBRRIZI W T, IR T 5 RERE
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examine available and developing techniques for reduction of emission of air
pollutants;

review the relevant technologies and potential for reduction of NOx, and recommend
future limits of NOx emission;

review technology and the need for reduction of SOx, justify and recommend future
limits of SOx emission;

review the technology and potential for reduction of VOC;

with a view to controlling emissions of particulate matter (PM), study current
emission levels of PM from marine engines, including their size distribution,
quantity, and recommend actions to be taken for the reduction of PM from ships.
Since reduction of NOx and SOx emission is expected to also reducEPM emission,

estimate the level of PM emission reduction through this route;

o)

consider reducing NOx and PM limits for existing engines;
i consider whether Annex VI emission reductions or limitations should be expanded to
include diesel engines that use alternative fuels and engine systems/power plants other

than diesel engines;

8 review the texts of Annex VI, NOx Technical Code and related guidelines and

recommend necessary amendments.
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SUMMARY

Executive summary:  This document provides background information regarding the fate in
the atmosphere of particulate matter from marine diesel engines at the
sea lane in the West Pacific Ocean. The information includes the
production, transport, dispersion and deposition rate of both diesel
particulate and secondary particulate matter, which are caused from
SOx and NOx through photochemical process.

Action to be taken: Paragraph 6

Related documents:  MEPC 53/24/Add.1, annex 14, BLG 10/14/1, BLG 10/14/11, BLG 10/14/15
and BLG 10/WP.3, Paragraph 14

1 Background

1.1 Particulate matter, also known as PM, is one of the air pollutants from ships.
In July 2005, the Marine Environment Protection Committee (MEPC), at its 53rd session,
decided to start a comprehensive review on MARPOL Annex VI, including not only NOx/SOx
but also other pollutants such as particulate matter. The Committee agreed to include this item in
the terms of reference of the BLG Sub-Committee (MEPC 53/24/Add.1, annex 14).

1.2 The terms of reference for the revision of MARPOL Annex VI required for PM emission
control not only for reduction of diesel particulate matter but also reduction of NOx and SOx,
which indirectly contribute to PM (as secondary particulate matter) concentration reduction.

1.3 At the tenth session of the BLG Sub-Committee, a Working Group on Air Pollution was
established. At this session, the Working Group noted the importance of basic information about
fate and transport in the atmosphere as follows in BLG 10/WP.3, paragraph 14. “The Group
agreed that the Sub-Committee should strongly encourage submissions to the forthcoming
intersessional meeting concerning relevant research and modelling studies concerning particulate
matter generated by ships as well as the fate and transport of ship-generated PM”.

For reasons of economy, this document is printed in a limited number. Delegates are
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1.4 Japan is willing to respond to the request by the Working Group and so illustrate the fate
in the atmosphere of particulate matter from marine diesel engine at the sea lane in the West
Pacific Ocean. The information includes the production, transport, dispersion and deposition rate
of both diesel particulate and secondary particulate matter caused from SOx and NOx by
photochemical process. For the analysis of diesel particulate, we use Gaussian plume model,
which is extended for the gravity effect and deposition rate, and for the analysis of secondary
particulate matter, we use the 3D dynamic model (RAMS/CMAQ model) to estimate
geographical range, which effected by secondary particulate matter under the real climate
conditions and photochemical process. These results will provide as fundamental information for
the future control scheme of the whole PM.

2 Basic Information for the fate of diesel particulate

2.1 The ambient residence time of particles varies with their size. In general, coarse particles
tend to settle rapidly from the atmosphere. The travel distance of coarse particle could be about
one to tens of kilometres. By contrast, fine particles remain suspended longer in the atmosphere,
and tend to be transported hundreds to thousands of kilometres. Combustion with low quality
residual fuel and/or with bad maintained control will produce coarse particle, such as soot. But
this paragraph is about the diesel particulate, which is emitted in exhaust gas under good
combustion condition.

Outline of model used for primary particle evaluation

2.2 We decided to examine the fate of diesel particulate using each typical weather condition
in August and January at the West Pacific Ocean near the coast of Japan. For the estimation, we
set the analysis area showed in Fig .1, which include the main sea lane near the south Japanese
coast. The details of the model are shown in the annex to this document.

Ogasawara

Fig.1 Estimation Area for the PM analysis

Deep hatching shows the emission area of the sea lane for the international

sea trade between Japan, China and USA. A rectangle shows a calculation
area in this analysis.
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2.3 The analysis periods for extraction of weather conditions are shown below. The main
wind direction is continuously southeast in the summer, northwest in winter for at least 48 hours
in the period, respectively. For the estimation, it was assumed that there were uniform wind
velocity and wind direction in the analysis periods.

Summer 16-31 August 2000
Winter 16-31 January 2000

2.4 Since most of the diesel particle is produced during the good combustion condition,
domain size of diesel particulate from marine engine will be estimated as 0.3 micrometers in
this calculation.  In addition, the combustion experiment in Japan shows average size
of 0.3 micrometers used distilled fuel, and in the CMAQ model, we also set the particle size
at 0.3 micrometers.

2.5 Since the DP emitted from the vessel goes and descends in the direction of the lee by
gravity, we use Gaussian plume model in the centre of plume falling with gravity effects and
deposition rate which is introduced from the chemical/physical effects of sea surface and fine
particulate size.

2.6 Although deposition rate are varied with the surface, roughness, the chemistry kind of a
particle, etc., in this calculation, we assumed uniform rate of 0.5 cm/s, because of its flat surface.

Results and analysis

2.7  The deposition rate/quantity of DP according to distance from sea lane are shown
in Fig. 2. The left end bar shows the total amount of the diesel particle emission during the
calculation period, and the height of the other bar shows change of deposition quantity and the
amount of existence in the atmosphere as the distance from the sea lane becomes large,
respectively.

2.8  We should emphasize that the particulate matters, which are remained in the atmosphere
after deposition, diffuse widely into the direction of lee distance and a horizontal direction.
Therefore, the concentration of PM is very small as distance becomes far; order of under micro
gram per cubic meter.

2.9 In the zone of zero to 100 km from the centre of the sea lane, about 60% in the summer
and 40% in winter of total DP emission will deposit to the sea surface, respectively.

2.10  Since particle size of DP is larger than the secondary particle produced from the SOx
and NOx, we can expect much larger decrease rate with wet deposition. For DP from marine
engine, we should take a priority to reduce the influence of short-distance, such as at port and
near the port.
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Fig.2 Comparison between diesel particulate emission and dry deposition amount,

classified by distance from sea lane

3 Basic Information for the fate of secondary particle from SOx and NOx emission
Outline of model used for primary particle evaluation

3.1 This estimation for the environmental effects by SOx/NOx emission from the typical sea
lane is a summary of the calculation result of the long range simulation system of the air
pollution substance by the RAMS/CMAQ system developed in our country (Application
Dynamics Research Institute, Kyushu University).

3.2  RAMS (Regional Atmospheric Modelling System domain weather model system) is
the 3D weather analysis model developed in Japan at National Institute for Environmental
Studies and the Meteorological Agency.

33 CMAQ (Community Multiscale Air Quality model) is the air simulation model which the
United States Environmental Protection Agency (EPA) released in 1998, and is the model created
for the purpose of chemistry process also including the gas-solid reaction and the dry/wet
deposition.

3.4  Comparison between the observation and RAMS/CMAQ model is checked both at a point
on land and on an island near the sea lane (Oki, Hatijoujima, Ogasawara, etc.), and the

calculation result is very near from actual value (see annex to this document).

3.5 The area for calculation and the time period are the same as diesel particulate
(see Chapter 2).
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Results and analysis
Secondary particulate matter from SOx
Concentration of SOx gas and sulphate particulate emitted from sea lane

3.6 The concentration of SOx in the atmosphere at each range, classified by distance from the

sea lane is shown in Fig. 3. SO, is a gaseous substance and the SO,4” is the secondary particulate
matter which is produced from the SO, gaseous.

3.7  For SO, gaseous, the concentration is very low in the area by 100km or more from the sea

lane, because SO, gaseous will be changed into a sulphate particulate matter (secondary particle)
rapidly.
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Fig.3 Concentration distribution of sulphur dioxide gas (SO;)
and sulphate particulate matter (SO4Y)
classified by distance from the sea lane

Background concentration of SOx gas and sulphate particulate emitted from sea lane

3.8 The background concentration in model without SOx emission from ships in the same
area described in paragraph 3.7 is shown in Fig.4. Since the land source emission from the whole
East Asia is huge, the concentration in more than 700km from sea lane, which is a belt near the
coastline, is high in both gas and sulphate.
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Fig.4 Background concentration of sulphur dioxide gas (SO,)
and sulphate particulate matter (SO4H)

classified by distance from the sea lane
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3.9 The SOx contribution of the concentration to the background is shown in Fig.5. In the
area which exceeds 300km from the sea lane, the contribution is very low, and it is thought that
the influence can be negligible in both SOx gaseous and sulphate, and in both seasons,
respectively.
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Fig.5 Background concentration of sulphur dioxide gas (SO,)
and sulphate particulate matter(SO4”)
classified by distance from the sea lane

Secondary particulate matter from NOx
Concentration of NOx gas and nitrate particulate emitted from sea lane

3.10 In Fig. 6, the concentration of NOx in the atmosphere at each range, classified by distance
from the sea lane is shown. NO, NO, and HNOj; are a gaseous substances and only NOs. is the
secondary particulate matter which is produced from the NOx gaseous.

3.11 Unlike SOx, it can grasp that there are more amounts of total gaseous substances than
amounts of particulate matter. Moreover, in the summer, with higher temperature and more UV
radiation the photochemical reaction is more aggressive than in winter, HNO; gas, a more
oxidative substance, is highly produced than NO, gas.
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Fig.6 Concentration of gas (NO, NO; and HNO3)
and nitrate particulate matter (NO;3")
classified by distance from the sea lane
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3.12 The background concentration in model without NOx emission from ships in the same
area described in paragraph 3.11 is shown in Fig. 7. Since the land source emission from the
whole East Asia is huge, the concentration in the 700km belt near the coastline is high in both
gas and nitrate.
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Fig.7 Background concentration of nitrate gas (NO, NO; and HNO3)
and nitrate particulate matter (NO3")
classified by distance from the sea lane

Background concentration of NOx gas and nitrate particulate emitted from sea lane

3.13  The NOx contribution of the concentration to background is shown in Fig.8.

3.14  Although the gaseous substance in the atmosphere (NO, NO,, HNO;) is an almost
equivalent value in the area of 0-100km range, containing the sea lane in the coastal area,
background concentration has increased overwhelmingly. Moreover, in the area more
than 300km away from the sea lane, the concentration as total gaseous nitrate substances (NO,
NO,, HNO3) can be negligible compared to the background in the area which is more
than 300km away from the sea lane.

3.15 In the area which exceeds 300km from the sea lane, the contribution by NOx from ships
is very low, in both NOx gaseous and nitrate, and in both seasons, respectively.
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Fig.8 Concentration distribution of nitrate gas (NO, NO; and HNO3)
and nitrate particulate matter (NO3")
classified by distance from the sea lane
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4

4.1

Effects on ozone concentration by vessel exhaust gas

Fig. 9 is a figure about those with a vessel generation source, ozone concentration when
nothing, and its concentration difference. The contribution of a vessel exhaust gas (NOx) is large
in the summer, and forms about 30% of background concentration (without NOx from ships in

Fig. 9) with 0-100km area containing a sea lane.

4.2

The absolute concentration is not so high; the O3 increases near the coast can be
negligible as compared with background concentration. The lack of VOCs emission, which is
one of the precursors for Os, is the reason for the lower contribution to O3 concentration in

the ocean.
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5 Conclusion

5.1 Unlike the secondary particulate matter produced from SOx/NOx, the diesel particulate
emitted from marine engines has large enough physical size to be influenced more by gravity.
For this reason, in the range of zero to 100 km, it is presumed that about 40% in the summer
and 60% in winter of the total emission will deposit to sea surface even without rain fall effects.
Therefore, the DP can be expected to affect narrow areas (such as less than 100 km from emitted
position) compared with the secondary particle.

52  The RAMS/CMAQ integrated model was applied to the West Pacific Ocean including
typical sea lane between Japan, USA and China, and evaluation of effects by SOx/NOx to
secondary particulate matter was carried out. According to the calculation, reaction of secondary
particulate matter from SOx/NOx has a large variation between seasons. This would be
influenced greatly by weather conditions, average wind speed and average precipitation and also
chemical reaction rate. For the long-distance evaluation, the results or recommended actions for
the reduction of PM from ships may change greatly by climate zones of the earth.

53 The SOx emitted from the typical sea lane at the calculation area will change to sulphate
or SO4 aerosol comparatively in short-term or short-range, and the SO, gaseous concentration at
the area which is more than 100km away from the sea lane can be negligible compared to the
background concentration of SO,.

54 Sulphate or SO, aerosol reaches to longer distances compared to SO, gaseous. When we
consider the total PM reduction including secondary particulate matter from SOX, it is effective
to reduce SOx emission directly from emission, such as using low sulphur fuel and the
post-treatment for exhaust gas. The SO, aerosol concentration at the area which is more
than 300km away from the sea lane can be negligible compared to the background concentration
of sulphate.

5.5  The NOx emitted from the typical sea lane at the calculation area will be oxidized to NO,
and HNOj gas comparatively by photochemical reaction. However, the production rate of nitrate
particulate matter is slower than SOx to sulphate. Although sulphuric acid itself goes to aerosol
in the process of SOx to sulphate, nitric acid can change into the nitrate only when with enough
alkali ion, such as ammonia, which less exist in the marine clean atmosphere .

5.6  The concentration as total gaseous nitrate substances (NO, NO,, HNO3) can be negligible
compared to the background at the area which is more than 300km away from the sea lane.

5.7  Also the influence range of gas/particulate matter by NOx can be expected narrow
compared with those by SOx. We might put priority to reduction of NOx emitted near coastline
than that which is emitted far from the land.

5.8 Near the sea lane, O3 production by NOx from ships contributes about 30 per cent
compared to the background concentration. The absolute concentration is not so high.
The O3 increases near the coast can be negligible as compared with background concentration.
The lack of VOCs emission, which is one of the precursors for Os, is the reason for the lower
contribution to O3 concentration in the ocean.

6 Action requested of the Intersessional Meeting of the Working Group

6.1 The Intersessional Meeting is invited to consider the above comments and take action as
appropriate.

koksk
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ANNEX
VERIFICATION OF RAMS/CMAQ MODELING

1.1 These figures show the hourly concentration between estimation and real measured value
on small islands near the estimated area in Fig.1.

1.2 Upper left figure shows comparison of observed and model simulated
surface O3 concentration. Symbols are EANET observation at Oki, Ogasawara and Hedo island
site, thick line is CMAQ Os corrected on the Oj initial condition from high layer by observation
at Happo site (more than 3,000m high), and thin line is the CMAQ O3 on the default setting with
ship emission.

1.3 Upper right figure shows comparison of observed and model simulated
surface SO, concentration. Symbols are EANET observation at Oki, Ogasawara and Hedo island
site, thick line is CMAQ SO, including the effect of eruption of Mt. Miyakejima-Oyama, and
thin line is the CMAQ SO, without the effect of eruption of Mt. Miyakejima-Oyama.

1.4  Lower figure shows comparison of observed and model simulated surface SO4 particulate
concentration at Hachijo island. The black circle mark shows concentration for Hachijo island.
Thick dashed line is CMAQ SO, including the effect of eruption of Mt. Miyakejima-Oyama, and
straight line is the CMAQ SO4 without the effect of eruption of Mt. Miyakejima-Oyama.
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Figure 3. Size distributions for the Seigreur et al. {1986]
Hazy case. (2) Number concentration distribution, (b}
volume coneentration distribution, (c) surface area concen-
tration distribution. Values are shown for the initial time (t =
0) as & dashed curve and the final fime (t = 12 hours) as 2
solid curve, :
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Hi# : Francis S. Binkowski and Shawn J. Roselle : Models-3 Community Multiscale Air Quality (CMAQ) model aerosol
component — Model description -, Journal of Geophysical Research, 108, D6, 1-18, (2003).
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ANCHHTE L THW -,

. 3/2, 2
Oy C.n u

b= k- g+ Cpry(0y —0ys)
L, D RERETEE Fe(m)
k N~ UER 04
g C AL 9.8(m/s%)
Oys D MEEAREAL(K)  (MEKIEE L L7z, 8 H 1 K128°C. 1 H : £ 22°C™H)
0y D RERAL(K) (REIREE Lz, 8 H : K126°C. 1 H : £ 14C™H)
u g B 10m (238 1) B EGEm/s)
C.n o ST R OO TE B B TR $2(0.75+0.067 1) X 107
Cry D NLRFOBEHURE 13X 107

HEEKIR, RIRICOWTIE, [RETEROEE 30 R OFHE, LN RAMS 7 —
B OFESHEEMB LT O X TRIE

& 4.6-1 RIJREER Lv ERJEEE
RELTEE R
-lom = Lv < Om
25m = Lv < -10m
25m < |LV|
Iom < Lv = 25m
Om < Lv = 10m

j(g

K

£

A

H mg|la|w | N

38



@ MLER/S A —4
Pasquill-Gifford #f % ZE#E(1997)D HFIEIZ LV | 2 B EMICHEA T -7 ET, 612, #t
ITREOENFZFE L, MIHPEHIEZ 10 m [Z5%E L7,

® LEBEEDHE
AFHE T, R OBI - SEBOERIZ I T 5 IR K 2 MR Ef 0K T 3 K OMER ~
DILEEEE LT,
1) \EREIC X D TR T
i PR SR TRFE, R RS RICE RIS K-> Tl TR 2 2 b, 4k
BT OFEZE S He) e PRUCES AL Z & TEMETOMREBE LI,

He'= He -V, x x/u

He' B T 2 B8 L 72 A 22 (m)
He : A NS (m)

u ;X R (m/s)

b'e o JECT O B (m)

V. D KL D TR REH EE (m/s)

KL F- DL IR, MAAPET At ORI 7847 E L. Stokes AT L 0 sRKed Tz,

i) AAEHE D A T DR 1B
SRAAE D A H > EC 13 KE47 2% accumulation TH 5 EB 2 Hivd, RiHHE T, CMAQ T
1L, — WKL DOSEHIRIE L, Aitken & — K723 0.03 um, accumulation 2% 0.3 pm . coarse £— K
26 pm BERAINTEY ., ZhaBEIT, 03 pm ZRERAEL LT, EREEOFHEICH
Wiz,

iii ) P

REFETIX, T — 2P ORERE DA O K EEFHET 2 HiEZ A TREIC L D8R
FERE & FHE L e (RSB R),

AR X, MR OO, (b PR I K-> TRR L, REHREIEEE
HRELTBY, HEEHOFESCHE T KL AREr s, —HOREEEL 525
Z Ll L Ui, KEICET DB O LML E HE 13, BREEE VT 0.25~0.35 cm/s, KR SY
TIHFFT 0.1~1.0cnys & LTH Y (KGR TIX KRS DEZ S BIC FMILAERE % 0.5 cm/s
ERE LT, 2B, RAMS/ICMAQEHES 2T ML DAV I 2 b—3 g UERND . KRE e
FE (e T8 OPRFE) & Wik Ag & AV CRHE T 5 & AR IR O BREBR R - D REMEIL A5 3 1 X
#0.1~02cm/s& 72 V) | SCHRE & Bl -5 & OIRVME E 72> TV 5,

B DILRERE IOV TIE, miab & [FlBk, Stokes R LV kD7,

7) BREEIT KRR R KRR « ik IR BB T~ = = 7 b, (1997).
8) KD : =7 vV /LD & RRBREEA /37 b, 2% 1, (2003).
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(b)

F(X,Z):exp{— (He_VSX/u_Z)g}-i-a(X)eXp{— (HE’—I/SX/LI—FZ)Z}

207 207
2V
=7- d
alx) V.+V,+(uHe-V.,x)/oc,(do,/dx)

V, o LT PE R T
V, S AURY WP S
He AR
u D R
b'e 2 T O
o, © $RIELT 1R D FL R

FHEICER LTI, ER LOFEMERE L FE2AWVW ORI CTOWE 2 ZRE LI EER -
DENOILEREZHAT LT,

BETHER

FEBER B OECOILAE &, B L OWEICUIK 4.6-11Z7- 3 &80 THhDH, KHFLEmRDIKE
DT 7 71 3FHRE B ISP SN e — RO EZ /R L TR Y . MU S OEEET S
(W ~DOEE B2 AR, KRTHEEEZ G TRLTVS, B, KKFICFEELTWD
R F-(A AR )E, BEREDNE < 72 DIZHEV, BT EERE 18], KSR & BICIER L, & OHRE
WFEFITNEL 2o TND Z LICRETIVNERD S,

WA O HAET DT 4 —BAKFIE, TARYWED D2 WVIEZ 2B AE LD KK & B
O, BHOREL X ZT WY A XaFEo, 207D, M2 & O REEEDS 0~100 km
HCIX, BRI A BT 2R EERORGITEFTH 6 Hl, £F TR 4 HLoTEY, 0
~1,000 km FF CIFEF TR 8 E, £AF TR T7HIE o TWD, MEMBILMSCE R DL
PR AERE T 5 & — KRB F ORI ERNDELS R TEBY | —IRALF2 ZIRKLF XD
LR RICIEET D EERB LTS, Lo T, Z ORI T ARWE DA
U5 AL Il L TN Z & BAHIFF T & 5,

7k, TN— AN TEHEBMELEICOWTEIZBE TERWinD . WEINCSIIMER L=
R L L TR 2o TWD A, Wb E 2 T 5 & Bk b oE Rk X
DHLHERPmL<RoTEY (ECEIHARKYWE LY b B LIZEE TS5 L 2Rl LT
el
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Jan.

ssion [ Amount in air i Dry deposition

X 4.6-1(1) EC DEBE#HRIFER - mHELEER

Jan.

km 0-700km  0-1,000km

Dry deposition

KF OEMERRIFAER - b EREHH L)

n air

@ emission [] Amount i

4.6-12) —K
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% =
* AT IR TP o JE A« JEGEE GEAETR R, R A v v 2)

AUG (16541 - m/s)

BT 28F RS 6RF SRy | 108 | 120 | 14FF | 168 | 18K | 208F | 22fF | 24FF | iy
20000816 | wd | SSW SSW SSW SSW SSW SSW SSW SSW SSW SSW SW SW
20000816 | ws | 7.3 7.4 7.4 7.5 7.7 8.1 8.3 8.5 8.4 8.2 7.9 7.6 7.9
20000817 | wd SW SW SW SW SW SW SW SW SW SW SW SW
20000817 | ws | 7.3 7 6.7 6.4 6.4 6.8 7.1 1.4 1.5 1.6 1.1 1.1 7.1
20000818 | wd | WSW WSW WSW WSW WSW WSW SW SW SW SW SW SW
20000818 | ws | 7.6 1.2 6.6 6.1 5.9 6.1 6.4 6.7 6.9 7 7.1 7.1 6.7
20000819 | wd SW SW SW SW SW SW SSW SSW SSW SSW SSW SSW
20000819 | ws | 6.9 6.7 6.4 6.4 6.7 7.2 7.5 7.5 7.1 7 7.2 7.8 7.0
20000820 | wd | SSW SSW SSW SSW S S S S SSE SSE SSE SE
20000820 | ws | 8.4 8.1 7.1 6.2 6.2 6.9 7.1 6.5 5.4 4.8 4.8 4.9 6.4
20000821 | wd SE SE ESE ESE ESE ESE ESE ESE E E E E
20000821 | ws | 5.2 5 5.6 5.8 6.1 6.4 6.6 6.6 6.7 7.1 7.3 1.5 6.3
20000822 | wd E E ESE ESE ESE ESE SE SE SE SE SE SE
20000822 | ws | 7.6 7.6 7.6 1.5 1.5 7.6 8.1 7.9 1.2 6.8 6.6 6.7 1.4
20000823 | wd SE SE SE SE SE SE SE SE SE SE SE SE
20000823 | ws | 6.8 6.7 6.4 6.2 6.1 6 6.1 5.9 5.5 5 4.6 4.6 5.8
20000824 | wd SE SE SE SE SE SE SE SE SE SE SE SE
20000824 | ws | 4.8 4.9 4.8 4.7 4.3 3.9 3.1 3.8 4 4.2 4.5 5 4.4
20000825 | wd SE SE SE SE SE SE SE SE SE SE SE SE
20000825 | ws | 5.6 6 6.3 6.4 6.5 6.6 6.6 6.4 6.2 5.9 6.3 6.8 6.3
20000826 | wd SE SE SE ESE ESE ESE ESE ESE ESE E E E
20000826 | ws | 6.9 7 7.3 1.5 7.6 7.6 7.8 8.3 8.9 9.4 9.9 [ 10.5] 8.2
20000827 | wd E E E E E E E ENE ENE ENE ENE ENE
20000827 | ws | 11.2 12 12.6 | 13.4 | 14.2 15 15.3 1 15.4 | 15.7 | 16.3 17 17.2 | 14.6
20000828 | wd E E E E E E E E E E ESE ESE
20000828 | ws | 17.5 | 17.5 | 17.1 | 17.1 17 16.6 | 16.4 ] 16.3 | 16.6 | 16.5 | 16.9 | 16.9 ] 16.9
20000829 | wd | ESE ESE ESE ESE ESE ESE ESE ESE ESE ESE SE SE
20000829 | ws | 16.7 | 16.2 | 15.7 | 15.8 | 16.1 16 15.9115.2 [ 14.3 1 13.9 | 14.1 | 13.8 | 15.3
20000830 | wd SE SE SE SE SE SE SSE SSE SSE SSE SSE SSE
20000830 | ws | 13.7 | 13.3 | 12.9 | 12.7 | 12.8 | 12.5 | 12.3 12 11.8 | 11.5 | 11.3 | 11.1 ] 12.3
F) 8A22BH~25HDFHEEEFEIZHL -,
JAN (1651 = m/s)

B4 26% 4BF 6FF 8HF | 108% | 120% | 148F | 168 | 18R | 208F | 228F | 24FF | iy
20000116 | wd W WNW NW NNW NNW NNW NNW N NNW NNW NW NW
20000116 | ws | 3.2 3.9 4 4.4 5.1 5.2 5.9 1.7 7.3 1.2 8.3 8.9 5.9
20000117 | wd NW NW NW NW NW NW NW NW NW NW NW NW
20000117 | ws | 9.8 | 10.3 | 10.6 | 11.1 | 11.3 | 11.1 [ 10.7 | 10.5 | 10.7 11 10.8 | 10.5 [ 10.7
20000118 | wd NW NW NW NW NW NW NW NW WNW WNW WNW WNW
20000118 | ws | 10.1 | 10.3 | 10.7 | 10.8 | 10.5 | 10.1 | 9.6 9.6 10 10.5 1 10.8 | 10.8 | 10.3
20000119 | wd | WNW WNW NW NW NW NW NW NW NW NW NW NW
20000119 | ws 11 11.4 1 11.5 ] 11.6 | 11.5 ] 11.2 | 10.4 | 10.1 10 10 10.3 | 10.3 | 10.8
20000120 | wd NW NNW NNW NNW NNW NNW NNW NNW NNW NNW NNW NNW
20000120 | ws | 10.2 | 9.9 9.5 9.4 9.4 9.3 9.1 8.7 8.4 8.5 8.9 9.3 9.2
20000121 | wd | NNW N N N NNE NNE NE NE ENE E E ESE
20000121 | ws | 9.3 8.9 8.4 7.9 1.2 6.6 5.9 5.2 4.7 4.4 4.4 4.4 6.4
20000122 | wd SE SE SE SSE SSE SSE SSE S S S S S
20000122 | ws | 4.4 4.5 5 5.7 6.9 7.9 8.6 8.9 9.2 9.4 9.6 9.6 7.5
20000123 | wd S S SSW SSW SSW SSW SSW SSW SSW SSW SSW SSW
20000123 | ws | 9.5 9.1 8.5 1.6 6.6 6.2 6.4 6.9 1.2 1.4 1.7 8 7.6
20000124 | wd | SSW SW SW SW WSW | WSW | WSW W WNW NW NNW NNW
20000124 | ws 8 8 7.6 6.8 5.9 5.5 4.7 4.5 5.3 8.7 | 11.1[11.2] 1.3
20000125 | wd | NNW NNW NNW NNW NNW NNW NNW NNW NNW NNW NNW NNW
20000125 | ws 12 12 11.7 117 111.9 1121121 [ 11.9 ] 11.6 | 11.6 | 11.7 12 11.9
20000126 | wd NW NW NW NW NW NW NW NW NW NW NW NW
20000126 | ws | 11.6 | 11.8 | 11.8 | 11.9 | 11.9 | 11.7 | 11.5 ] 11.3 | 11.1 ] 10.8 | 10.5 ] 10.2 | 11.3
20000127 | wd NW NW NW NW NW NW NW NNW NNW NNW N N
20000127 | ws | 9.9 9.7 9.4 9.3 9.1 8.9 8.6 8.4 8 1.4 6.3 5.3 8.4
20000128 | wd | NNE NNE NNE NNE NNE NE ENE ENE E E E E
20000128 | ws | 4.7 4.5 4.8 4.9 4.8 4.8 4.8 4.5 4.2 3.7 3.3 3 4.3
20000129 | wd E E E E E ESE ESE ESE SE SE S WNW
20000129 | ws 3 2.7 2.8 3 3.1 3.1 2.9 2.5 1.9 1.1 0.7 0.5 2.3
20000130 | wd NW NW NW NNW NNW NNW NNW NNW NNW NNW NNW NNW
20000130 | ws | 2.9 6.4 8.9 | 10.3 11 11.4110.9] 10.6 | 10.4] 10.2 | 10.2 | 10.1 | 9.4

3 1B1/E~20B0FHREZ BRI,




= MHT 4 —B = ¥ U HERRL T DR -5 A

M A heavy oil
A heavy 0il+5%DBDS
M A heavy 0il+7.5%DBDS

HHJ[LLLLL

0-30 50-100 100-150 50-200 200~ 30-300  300-350 50-400  400-450  450-500  500-550  550-6G00  600-650

BH— &U?ﬁif*o)&xﬁﬁdp,Da(nm)

0.7

o
=

o
12

Relative frequency %/50

o
N

o

Hy PEEES: T ¢ — BRI & HEH & N A T0R - 2 BAPREE TR CTh B & (EIR OE WD BRET %),
WEERIF 7 +—F A, 23%/L D12, 2004
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(2) £HRI & BiRE
(a) #WEFiE
D HmEBETIL
—WHL T TH 2D EC IZOWTH WKL ORMETFEIGEDIT 5721, B IEE T 7055
B OREHEEIZE LTV D 3 RLEIEE T VGESR)E WA 21T o 7, 203wz
R EBYTHY, HEILRE - wELEEEZA TS,

oc , oC oC ac_a(K ac}a(l( ac) a[ acj 9w 2

E R T P e M T ] e A
C D REE
u,v : 7J<qz}§lj$
w SR ATEN BT
K, L XTI DAL R EK
K,y BT
K. D SRIELIEALPREL
0 D RAER

Wy c VLR, YL R T B OB

@ FHE#E. HHEEF
ATEREDE, FHEE I CMAQ ORHRICHWE R LRI L L L,

@ fEATHAR
fET L, 31 » ABOFERE RO 5> 5. CMAQ DI Wz FRto#if & L7z,
27 200048 H 16 H~31 H
A7 200041 H 16 H~31 H

@ [EBEH
— WL DFEIZH WD RS 1. CMAQ DFHEIZH W RAMS KR ET7 /1D 1 » HH
DOFEFEERTH 5 2 B4 - 80 km A » 3 = DJEH « BEUH(OKFE, $hE) T — & & -,

® hERE
— R F(EC)DFHREIZH W 2 SRR ARSI, CMAQOD HHEIZH W /ZRAMSK AR ET LD 1
s A O FEAERTH D 2 BHElE - 80 km A v ¥ = DILHAREE AV 72, ACEIRHIE TR fiiE
ICHARTEEN NS WD, xFHyFE & bIc—EE100 mYs) & 5 2. 7=,

® EBERE. B RE
TR - MRfABET AP ORI 7£8% 0.3 um ZRFERIFE & LT R4 & L. Stokes iz &
V) 3R 8O 7RI B P B3 FE D S 2 F N T2,
44



Em ission and D epositon

1)

(ratio to em isson

AEEE - KRS DEE 252, VSR EZ 0.5 cm/s & L7e,

@ HeHiR
— UL F(EC) DRI CMAQ DFHRIZ IV & T M E IR DR APRNLE & [ U & LT,

(b)

0.8

0.6

04 |

0.2 |

0.0

RETHER

4R X D IEEER S OECOEE BB L OWIEIN T IZX 4.6-:212R7T B0 ThH D,

HEMEEAE IOV T L — AR TOFRAER L T 5 &, EFETK 40~70 %, 47T 30
~40 % L /XL Te o TS, FAEED BTV 0~100 km 1 T V— A E DZENR S KE L 72
STWBEN, ZHUIT N— LR EESRTRAERD AN FIENREZRY | IS & 0 3AERT
B COREDNMOENDBRMINTZIZEDTHDLEEZDBND,

Fio, LB IOV TIIBE TE RNV, WENCSIIMER L) CERBIY & ik
LTRSS 2o TWD A, HfEihE CHIRT 2 & | WiEM(EMSE R K 0 b IkaEER &
{TpgoTEY, 7NV—LXTORERMER L FERRIC, ECIITARWE LY bR M RIieE T

LT LETRELTND,

4
em ission 0- 0- 0- 0- 0-
100km 300km 500km 700km  1,000km

Em ission and D epositon

1)

(ratio to em ission

0.8

0.6

0.4 |

0.2 |
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7/

il

A |

?
B

em ission 0-
100km

@ emission [ Amount in air Dry deposition

X 4.6-2 EHRITL D EC DIEEHEHFIGFER - AR

45

0- 0- 0-
300km 500km 700km

0-
1,000km



5.

GEm

51 —RHF
- MM DRAET DT 4 —BAKLTIE, HARWES 2032 Zn6AE T D KL LR

BEHOEELE LS AWY A X &2Fo, 2078, 0-100 km D FREEFHIZHBW T, EZ=T 60 %,
BZE5T 40 YL EE DN FE IR E T2 L HEE S ND, LN o T, TOREBRHMIIT ZARWEN S
LD B LTV E i Tx 5,

52 ZREF
« KPEE E OIS S D P &7z SOx A AL, AR b L. MUEH 225 100 km

DL BB - S TOT ARME & L COREIL, i LThH, Ny 7T 00 NEELD
BB W T HEH TE 5,

< RLFAL L72SOMLFIE, W ARWEIZ I L ClEllEE CTRIES 2, Liei>T, PMO 9 B2

UKL F DB 2 B R LT G B 13 BREHEEHA & 2 WM SO, 0 AR & BREE T & D R BRI RS A
NThHEBEALLND,

K EOHUES T 2> B PR STUTZNOX T AL, MRICA EHRNO~HIZHNO; A (2 F CHRAY

HeMC b SN D, 2720, IR b~ ETeHE L, SOxIzti L TEL . 2R
BOFET, KRFPTHEENTH, T, SOAHREEI A M E L THEIETHRIHLT 2 DIZx L
T, WHBBIIT =T R ET NI VAL BGFE LRV ERL AL EE 202 EICER LT
Do

« ZOHNO;H AARIEFE 1L, MISH D 300 kmbPL FEENL7-HIS TO B ZRWE & L CORE L.,

MEELE LTh, Ny 7 777 FRE L DOIEICBWTERTE 5,

s RIALDEIN DI T LD, NOx D28 SOx D282 bhle U CHRuH 2 ke < | JRHing 72

WEABHLUIARPLEEND,

- WREBA L DRI A BE, B ECTIEEICSO 0 A Th D DISH L CHERE ETIES0, 7 A & SO~

B IXFREE CTH 5 (X 5-1 ), —HEFRBRWILHE ETIEE0 OHNOs T AT ZNO AT A
RONOs K+ bR T 5 DIcxt L CHEE ETIZHNO A AD KA TH W | fie b & gt b ThiF{b~D
RN D 2 EBRB I T (K 52 B2 H),

53 FVVEE~DEE
c HREBED AR T B4 X F v b OAEREIIMIE M ITICBW L, Ny 7 7T Rick

B L CTIRRTI3EREH D DD, ZOMIEIIRKE 72O TiEARV, ZiuE, NOx B{ATIX
WHEDIBEERAPIZB W T AR U F o MOAERNTEZIIThbN N LIZERT 5, INFRT
DF Y INEL, N7 7T 0 REEICHER L TERL S 5,
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RE&BDEWN

-------------------
~ea,

Sodz—*ﬁ'o 5 2-
SRS '," SO/ HIF SHRE | N SO HIF

4 4
SOZﬁT‘ SO, SOZHT‘ S0,

biE S0, S0,” 50, S0, YEPE S0, SO, S0, S0,
" B g | | mtonm
JIL
=
&
E
%
5(% 5-1 FREBLHOWNGE : BEE, £ : ¥EEL)

o, 1
o, 7
NO
) o,
HNO,
i&ﬁ HNO; NO; HNO3; NO;~ ‘Y_EY_E"_“ HNO; NO;  HNO; NO;
(NO)
| miww | | ms | E s

52 ZRBMOFH(E : LR, A : ¥t L)
— ] ZARVE DY
KRB E O A

) ko2 M, AR K 3-6 1R L7 P& T ZARMEOWHND 5 B KHRRIEA & UAF TR TR LEE &
bl oMEZ R LZb O,
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6. SHRORARE
AT TIEBF OILHCE 7 v 2 WV TOME RIZR W TR B HEH S K- IR E IS0
TEZDOREZBRT L. — WKL LV KHPH~DRENRE 2 b D AL T b2 bEEh
TeMIR A~ DTNy 7 7T 0 FREICH L TERTE 2138 Fol/hsnE Offma 1572,
Ll HEDOHTTLUTO L S RBENED LB bNT,

(1) MeMABEH R DEKREBE A -5
AREIZBNT KRR FDOV I 2 b—r a VCHWZRRIL, BERREIZEHL TV
EREL 03 um EFRELTWD, Loy LEBICEH L TV DA TIX, 380 cSt £ DR A
BIRHWON TR, FEBRICIZZORE L BRDAEERH H, DD, b o—Ik
KL ORIPPHEH B DWW T, EEITEM L T DI CORIREZ B £ 2 TR 2 %30
oo,

(2) SEFEDREEEHHEHBR T FE AR5
ARFEIZB DT, B LD NBEFROPEH EIE 2000 42 X—RA L LTHREL TN, T
L, 72 & 2 FHREZ ETIE SOx (HBAMERI 7228 NOx 1T L TV D AIREMENRH 578 &
PHEOEMNRENEE X bNL720, EFEOYHEOHER 2B E X 7o RF 51T 5 BN
H 5,

(3) —RMFDEMAE 3 RTETIVIZK B1RET
—WHRL T DEEE TN — KNET VLR L2, REHEOTMMIZAH W 2 IIXRANH
b TDIH, MBI 3 RITET ML DREEIT T2, S S ITIBPEILE S OFEM 721
FEEG AR 3IRTEET NV E WA 21T 2 RERH 5,
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Fig. 7 Comparison of observed and model simulated surface Os; concentration. Red symbols are EANET
observation, thick line is CMAQ O; corrected based on the O; observation at Happo site, and thin line is the
CMAQ O: based on the default BCON setting.

B BB, RERIE, FHHIE, B B, LR, AARERE, BARM, fEER  RAMS/CMAQ
OB AT ML DT U7 OWE %IJL‘/‘ L—3 g U OREE, RRBREFREE, 40(4), 148~164, (2005).
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Fig. 8 Comparison of observed and model simulated surface SO. concentration. Red symbols are EANET
observation, thick line is CMAQ SO:. including the effect of eruption of Mt. Miyakejima-Oyama, and thin
line is the CMAQ SO: without the effect of eruption of Mt. Miyakejima-Oyama.

OB ) ESERpREG, KJEFIE, EREE. B, EEEHE, LR, SARER., SR, FIREKR  RAMS/ICMAQ
DEHEL AT L wtéf/?ﬂzo)a%gifu/: o L—va VO, RRERBETSEE, 404). 148~164, (2005).
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Fig. 10 Comparison of observed and model simulated

surface SO, concentration (VMAP) for (a)
Rishiri island and (b) Hachijo island. Thick
dashed line is CMAQ SO, including the effect of
eruption of Mt. Miyakejima-Oyama, and straight
line is the CMAQ SO, without the effect of
eruption of Mt. Miyakejima-Oyama.

OB ) RO, KJEFIE, EBHEE. B, WL LR, SARER., SR, FIREKR  RAMS/ICMAQ
DR ZT DR DT DT HOWERRES I 2 L—3 3 O, KEKEREEFEEE, 40(4), 148~164, (2005).
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# 323  FEHR PM2.5. SPM EEER X UM

REHES Y AR XN A

i3] PM2.5 SPM  [PM2.5/SPM| PM2.5 SPM  [PM2.5/SPM

(10°g/m%) | (10°g/m’) (%) (10°g/m®) | (10°g/m’) (%)
1HH 18 22 81.8 15 23 65.2
2 HH 25 33 75.8 25 34 73.5
3 HH 39 45 86.7 38 43 88.4
4 HH 31 33 93.9 32 35 91.4
5 HH 28 36 77.8 30 32 93.8
6 HH 42 46 91.3 38 41 92.7
7 HH 52 57 91.2 47 54 87.0
LA 34 39 86.4 32 37 85.9
e/ IME 18 22 75.8 15 23 65.2
e KAE 52 57 93.9 47 54 93.8
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RIAERIREE X, MR & 2.1 pm RGO/ NI T3 e b2 <. £z, HERINE ALK ENE
SOARED b, LN D E D BEIG NS VMER N AL, FRZ, 3 BBRIZONT
X, KRR OFISICHR OB BB TE Y . KBRS AR TR 72 MO FRA
HED & Z0o72ilb b od . PRINEE TIHERETH 72,

# 3.24 FAE B BRI EE R X OMERR L

[REMESY AFH]

. . RIS RIE FE (10 °g/m”) BRI (%)
A ERE ~2.1 um 2.1~7.0 pm | 7.0~11 pum ~2.1 um 2.1~7.0 pm | 7.0~11 um
1HEB 39.0 21.7 9.2 8.1 55.6 23.6 20.8
2 HH 50.3 29.8 8.0 12.5 59.2 15.9 24.9
3 HH 69.7 43.9 13.3 12.5 63.0 19.1 17.9
4 HH 42.0 36.9 1.5 3.6 87.9 3.6 8.6
5 HH 39.6 33.8 3.8 2.0 85.4 9.6 5.1
6 HH 60.4 44.9 9.0 6.5 74.3 14.9 10.8
7 HH 60.7 46.6 7.7 6.4 76.8 12.7 10.5
FEHE 51.7 36.8 7.5 7.4 71.7 14.2 14.1
$5e/ M 39.0 21.7 1.5 2.0 55.6 3.6 5.1
KB 69.7 46.6 13.3 12.5 87.9 23.6 24.9
[+ s A

. i RSB (10 °g/m’) BRI BIRERL (%)
A EHIE ~21 pym |2.1~7.0 pm | 7.0~11 um ~21 pym | 2.1~7.0 pm | 7.0~11 pm
1 HH 31.0 21.0 5.4 4.6 67.7 17.4 14.8
2 HH 51.9 31.6 10.5 9.8 60.9 20.2 18.9
3 HH 429 36.3 43 2.3 84.6 10.0 5.4
4 A H 40.0 33.5 4.0 2.5 83.8 10.0 6.3
SHH 32.7 29.6 1.8 1.3 90.5 55 4.0
6 HH 51.7 43.1 3.8 4.8 83.4 7.4 9.3
7 HH 50.2 41.4 5.5 33 82.5 11.0 6.6
A 429 33.8 5.0 4.1 79.0 11.6 9.3
%/ IME 31.0 21.0 1.8 1.3 60.9 5.5 4.0
e KAE 51.9 43.1 10.5 9.8 90.5 20.2 18.9
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- HEACEOZY OO T, MIEEN TREINSEEANEE L TWiZ—DHTH
Do
< JEOIRBLIL, OB & LE_THETH - 7= 3@ AL 24 B 2 LB L TR L Y oE»s
HEL TR, g GO aRerER Ens o 7o,
[6 HE]
- 6~7 HHIX, HEHMT RS SPMIREN S o7,
cBEORPIT6 HH, 7 HEH & BICHMTEN TRESNDERENHE L T, 7HHE
THEHEZEA TSI, AL LREHICT CEmLZ6 HHZ®RE L,

(a) FFHEE B DR R ER
R GR SR, 3 X OH KIS & O R KINE 6) O BLANE ) & KRB EEPMaR AR
ORAEEE LD ELLTFTOEBY Tho72(K 3.2-6, X 3.2-75H),

[3HE] KR&6 LEHFXINEEOFHREIEIZNZN2.0m/s, 1.7m/s THYH, EHHH 5
WETdH - 7o, JEMIE, KRG TR O ESE~SSE, SW~WSW 7% < |
XN A Tld SSE~SW B3 & 0o 7,

[6 HE] K&%H L HRIMEEOEHRETZNZN 2.8 m/s, 2.6 m/s THY, 3 HHE LI
W95 LRI o T2, ROV TR, KRB SSW~SW, XN A1
SSW 23 il L Tz,
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N N

YOKOHAMA No. 3 (8/1-8/2) KASODAI No. 3(8/1-8/2)
W % 2 CALM CALMO

0 30 2010 0.0% 10 20 30 40% E W % 40 30 2010 10 20 30 40%

o
>
=
=

: <=0.4m/s LM: <=0.4m/s

[ 0.5-0.9m/s [] 0.5-0.9m/s

[ 1 1.0-1.9m/s [ 1 1.0-1.9m/s

average velocity:2. 0m/s [ 2.0-3.9m/s average velocity:1.7m/s [ 2.0-3.9m/s
S | >=4.0m/s S ] >=4.0m/s

X 3.2-6 3 H B @&\ Bl JEE R B B SR EE

KASODAI No. 6 (8/4-8/5)

E

W%40 30 20 10 10 20 30 40%E

.4m/s CALM: <=0.4m/s

<=0

[ 0.5-0.9m/s [ 10.5-0.9m/s

[ 1.0-1.9m/s [11.0-1.9m/s

average velocity:2.8m/s [ 2.0-3.9m/s average velocity:2.6m/s [ 2.0-3.9m/s
| >=4

.om/s S I >=4.0m/s
X 3.2-7 6 H B o &\ Bl R R B & B B AR EE
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(b) HHBEBORREE
B RS E T ENZ3 BH & 6 B HOSIE EIREDRDILIZN 3.2-88 LT 3.2-9
WZRTEBD ThHoTz,
(3 8] KURIZHEARS, FH 234 C, @ 27.5 C. wIK215 CTH-72, KT
FHRHTEE DS 80 %55 2 #HERS L, BRIIFIXHEE N HE D T 5T 60 NIRE TH -7,
[6 HH] KURIZIEFICE <. FHE27.8 C, HH35.0 C, &iK24.0 CTHhH-7, KL
FEGHE B Y 80 %Rit: &2 HER L. BMITHEXHRE N 39 %FE T Fn o7z,

35 100
80
60 ~
S
40
—O— temperature
15 | —8—vrelative humidity |~~~ "~~~ T T T T T T o oo oo oo oo 20
0
100
80
60 S
S
40
—O0— temperature
15 |~ —m—relative humidity|~ ="~~~ """ """ T oo o oo oo e -1 20
10 ‘ ‘ ‘ ‘ ‘ 0
< < < < < < < < < < < < < < < < < Ny < < < < < <
© ~ © D o - N ™ < - N ™ < 9] © ~ © (2] o -— N ™ < 9]
- - - - N &N &N &N -_ - = = = -
329 6 HEORAIFIKIE - HHXHEE IR FIRE)
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(3) FLASTHTHER

KRLRFETPM2.5 38 X OSPMO R s Felx, & 3.2-5, [ 3.2-10107FT &8V TH D,
BRiEAE 7S BRI 3 iR TN U 7o AR R (TOFRR 15 R EE VRl - IR B i o0 Bl BR B Ui
FERATIR A E ] (2004 42 3 H ., (M) B ARR G HE)) & DA X 3.2-11, X 3.2-12127R-7,
PM2.5 1258 25 L7 EIA L, RED D 20 %A, WA 42 % 30 %Hitk, 7 €=
LA F IR 12~13 % ThH o7z, SPMIZ 5D D ERESHEIE X, IRFBAT DY 20 Y%tk Hilz
AW 24~2T %, T V=T AA AR 10 %HIHE TH o7, 7ok, BREED DO R
BT DPRFE % 72 LB\ e & DA OFEIG 235 < . PM2.5 T 29~35 %, SPMT 35~39 %
Thol, FHEGHITCHMAR OE D O RIS OFR AR R 4 RHAR R & B ik + 5
ZEIEFTERWVWA, KRETIE, ZOMARHSOEIENELS RoTWD, —F, Bim% g
T5H L, KHETIE, REAHAEMERICHESTHRBA B0 0Z20, Z0ZEhb, 7
AV B —\THIEE SRR A A NSRS IS & - TR 2 L. K& W L7= 2 & SRS

EWINSE-—REBZOLND, WSOV TL, SEE LR EFEOMETITREIT D
NIRWBIRTH 505, Hrilfe TIREZ MR MR TR OBREZIT > T2 RICHEEEIT O
728, ABIOEBIZOWTIIABMODERZIL O LERH 5,

£ 3.2-5(1)  KKEEH PM2.5 ORISR R

(ug/m?)
- KIHES Y A PN £
3HH 6 HH 3HH 6 HE
B 39.3 42.4 38.3 37.9
AR IR R oC 5.65 6.02 5.20 521
RFERST | TTRRRE EC 2.18 3.07 2.92 2.94
IR FE TC 7.84 9.09 8.11 8.15
WA A SO» 12.9 12.2 12.1 11.2
e A A NO; 0.43 0.26 0.31 0.26
Kistt | \EAAF Cr <0.012 <0.011 <0.012 <0.010
AFy | TrE=UALALAL NHS 5.0 4.9 5.0 45
D%y FrYTAALAL Na' 0.18 0.16 0.22 <0.084
AN T NAF s Ca®' 0.39 <0.34 0.57 0.45
BV T LAF K* <0.06 <0.06 <0.06 <0.05
e AN Na 0.15 0.25 0.24 0.17
T =04 Al 0.18 0.47 0.37 0.27
RIZEN K 0.09 0.15 0.15 0.15
T Ca 0.19 0.70 0.57 0.27
INF VA \ 0.021 0.049 0.014 0.029
y <~ H Mn 0.0063 0.0073 0.0099 0.0079
eRE £ Fe 0.11 0.090 0.14 0.13
=y Ni 0.0084 0.0163 0.0043 0.0105
[ilk) Zn 0.026 0.042 0.031 0.043
v # As 0.00057 0.0012 0.00079 0.00101
vl Se 0.0017 0.0008 0.0017 0.0007
BT AT W <0.00011 <0.00011 <0.00011 0.00038

) RIEEAE & FRERB OGS, <E& FRIEE L,
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£ 3.2-52) KRREBEEEHSPMORLST 53 HTiE £
(ng/m’)
N N AN FENE &
AR SHH 6 0 3HA 6 I H
HERE 45.0 45.6 434 41.2
HRgIR R oC 5.91 6.73 532 5.96
RFERST | TTRRRE EC 2.07 3.2 2.41 2.61
IR FE TC 7.99 9.93 7.72 8.58
[ SO.» 12.2 11.2 10.7 10.9
fEEEA A NOy 1.60 1.61 1.68 0.81
KistE | E\EAAF Cr 0.25 0.39 0.16 <0.01
A%y | TrE=UALAA NH 3.9 3.8 42 4.1
D%y FhUTUALALAL Na 1.23 1.33 0.84 0.62
AV LA F L Catt 0.52 0.64 0.38 0.45
VLA F K <0.06 <0.06 <0.06 <0.05
e AN Na 1.62 2.15 1.93 1.86
T =04 Al 0.33 0.66 0.23 0.55
DR K 0.16 0.11 0.16 0.12
AN Ca 0.53 0.89 0.35 1.00
NF DA \% 0.025 0.029 0.011 0.019
y < H Mn 0.0126 0.0053 0.0135 0.0067
ERA Bk Fe 0.35 0.10 0.40 0.17
=) Ni 0.0081 0.0279 0.0052 0.0123
ffifn Zn 0.033 0.037 0.033 0.038
== As 0.00062 0.00066 0.00076 0.00069
1 Se 0.0020 0.0009 0.0016 0.0011
BT AT W 0.00019 0.000098 0.00017 0.00036

) WEMEAER FIRERHOLE, <ER&TFRESE L7,

%2 R (B X 90 RRDIBENE W, KR OKBKIERLFFm OFAFIKRLRE LD
KEL R BB REFOKEGR) 2L ZHBH0Z L,
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RKEBDOYLE

(38E8] (6 HE]

TC TC

20% 21%
o;i:;]rs others

35% 0¢

14% EC L 14% EC

DAKOKU No.3@®/1-8/2) DAKOKU No.6@©8/4-85)
PRMEE
(3 BH] (6 HE]
TC
others 21%
29%

KASODAI No.3B/1-8/2) KASODAI No.6 8/4-85)

X 3.2-100)  ERpROHERLE (PM2.5)
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RBEDOYLE

(3HE]

others

36%

DAKOKU No.38/1-8/2)

PEMEE

(3 BE]

TC
18%

others
39%

KASODAI No.3B8/1-8/2)

X 3.2-10(2)

(6 HE]

TC
22%

others
35%

15%

DAKOKU No.6@4-85)

(6 HE]

TC
21%

others 0c
36% 14%

EC

metal
2%

KASODAI No.6 84-8/5)

ERRSERE (SPM)



SETAGAYANo.1

SETAGAYANo.2

SETAGAYANo.3

SETAGAYANo.4

SETAGAYANoS

SATAMA No.1

SATAMA No.2

SATAMANo.3

SATAMA No.4

SATAMANo.5

KISAINo.1

KBAINo.2

KISAINo.3

KBAINo.4

KISAINo.5

DAKOKU No.3
DAKOKU No.6

A KASODAINO.3

m i %

KASODAINo.6

SETAGAYA No.1

SETAGAYA No2

SETAGAYA No.3

SETAGAYA No4

SETAGAYA No5

SAITAMA No.1

SAITAMA No.2

% SAITAMA No.3

SAITAMA No4

SAITAMA No5

KISAI No.1

KISAI No.2

KISAI No.3

KISAI No4

KISAI No.5

o

45

0

=\
P

D —
(T = DN\

/-
S m—
NN\EE

DAIKOKU No.3

DAIKOKU No.6

KASODAI No.3

P

KASODAI No.6

0%

20% 40% 60% 80%

100%

@moc

mEC

8. 8042- BNO3- acl- B NH4+ Na+ B Ca2+ K+ @ metal o

|

HHB - TSR 15 4R Tlehr 7 IR AR 70 BIBR SR IR FE AT AR5 ) (2004 4E 3 A, () A ARZ S HR)
o BRIEATHEOREHS : PR ISHETA20H~8A6HDHY LD, [FH S HM)
HELOBREA AL, P52 5.4-1, P53 [ 54-40BREATE & IIREEE, FARS, AR
BRI D,

X 3.2-11 REERE L ARED PM2.5 OFRD AITRERE(ER - iR, TR Ro#ERL)
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SETAGAYA No.t (i

SETAGAYA No2 NI

SETAGAYA No3 IR

SETAGAYA No4

SETAGAYA No5

SAITAMA No.1

SAITAMA No.2

SAITAMA No.3

SAITAMA No4

SAITAMA No5

KISAI No.1

KISAI No.2

KISAI No.3

KISAI No.4

KISAI No.5

DAIKOKU No.3

DAIKOKU No.6

A KASODAI No3

m Ul _Ef

KASODAI No.6

20 25 30 35 40 45 50
Concentration(10-6g/m3)

o
o
)
=

SETAGAYA No.1

SETAGAYA No.2

SETAGAYA No.3

SETAGAYA No.4

SETAGAYA No.5

SAITAMA No.1

SAITAMA No.2

SAITAMA No.3

SAITAMA No 4

SAITAMA No.5

KISAI No.1

KISAI No.2

KISAI No.3

KISAI No .4

KISAI No.5

DAIKOKU No.3

DAIKOKU No.6

KASODAI No.3

KASODAI No.6

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

‘ @oc mEC B8042- BNO3 acl O NH4+ O Nat Ca2+ OK+ O metal O others

HHBH o TSR 15 4R VRlehr T IR AR 70 BIBR BEIR FE AT AR5 E) 2004 4E 3 A, () A AL S HR)
E o BREBEARABEONCEE : Yk 157 H20H~8H6 HDHS LD, fEH 5 Af)
HELOBIEE A AT, P52 X 5.4-1. P53 X 5.4-4DBBEE A L 1B, TS, AR
NS,

3.2-12 BRIBAFE L AFRED SPM DR it R (B : o EE, T : 5o iERktt)
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R ASPZI)L: i

A F B DIHHREREHNT, A A2 RF 2o TR EIT- T,

AT VRO EEZZFDFEFFHNTA T NRNT U RAEED L BRZEA A4 AR
DAEM A DTz, A A UGy O CEICHEERL T EFE E B 2 LD Na ECIDkE 25
ELCIOEIGRA F U NT U A EN" E8ID ORIV b0 ole (3 32-62H), Z0
FIKE LT, CIREFEOEIRICE S TH U7 U U T OBETT 4 VX — Ll L7z alhE
PERS, KR TOWBHERL - & AR T ADKISIZ £ 0 | NaNOsAAERL S, MRS AT AL LTz
ZENEBEZOND, ZOH, ZZTE, Na DY ESOCIN AT AL L7=b D L EL, CI D
RS TS TA F L RT v ADOWHEIT- 12,

A A NG A RIIR 32-12I8T LB TH D, A Ay B A DO, K
BESVARTIHITE L - 1 &R0, HKINEETIEGA A O HNETEL RoTz,

A AU EFEIC RS & KREWES Y AR, MEEE b, A 4 OKESENH, &£S0.7
WED TV, NH ESOZ T 5 &, NHy BRoRE N2 &5, (NHy),S0,°NH4NO; &
LTELGFELTWZEEZBND,

F72. Na'| Ca®'lTZNEIMAKKI T CTH DHEERL 7. BRI & L THFEL TV D720,
PM2.5 HIDONa', Ca™' 138% & DR L Ar o Tz, £z, NOTIZHOWTIE, KK ORsiE Y
AR & BSOS LT, NaNOs & L CTHE L Tz & ibiu, PM2.5 FoEIG /S < /e
S>TW5H,

%3 A A LNRTUR

AT NRNT R, TR T T A(H)A A (A A E 7213 H F A (cation) |
EHLENE, AT AT (BB A EILT =4 (anion)] & HF D)D/NT
VAW AL DTHD, TITAAL T b~ T AL A OHBIT, FIORTHRERK
MOENENREHESNDA A VY EREZ S > TIT O, BHERNIZIZ, 77 A1 40k
BL~vAT AL OMEITE LD,

A A Y BRI
A A R (peq/m’) = I E A S (ug/m’) + 43 - (g/mol) X fii%% (eq/mol)
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£ 32-6(1) A AV YEBEEPMS5)

HAZ : 10 eq/m’

. KEHES Y A XN A
3AA 6 HH 3AA 6 AH
o 0.269 0.254 0.253 0.233
NO; 0.007 0.004 0.005 0.004
Cr 0.008 0.007 0.009 0.004
kA A gt 0.284 0.266 0.267 0.241
NH," 0.278 0.271 0.277 0.248
Na' 0.008 0.007 0.009 0.004
Ca*" 0.019 0.000 0.028 0.022
A A at 0.305 0.278 0.314 0.274
Bty /Aty b 1.07 1.05 1.17 1.14
F) CliZNa EFRUA A YEREAFF OO L LTHIE LT,
# 3.2-6Q2) A AV YUEEESPM)
BA7 : 10%eq/m®
HH KBS0 A FRANE A
3HH 6 HE 3HHE 6 HH

SO,” 0.254 0.232 0.222 0.227
NOy° 0.026 0.026 0.027 0.013
Cr 0.054 0.058 0.036 0.027
baAf A gt 0.334 0.316 0.285 0.267
NH," 0.216 0.208 0.234 0.227
Na* 0.054 0.058 0.036 0.027
Ca*" 0.026 0.032 0.019 0.022
B A gt 0.296 0.298 0.289 0.276
BAty /BEAty b 0.89 0.94 1.01 1.04

) ClidNa b RICA AV YERELFFOBLOLE LTHILE LT,
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46%

47%
50%
m S0 42- @S0 42-
gNo3- gNo3-
@eF Bek
1 1% mNH4+ 1 1% mNH4+
oNa+ oNa+
DAKOKU No.3®/2-82)PM2.5 0 Ca2e DAKOKU No.6®/4-85) PN 2.5 OCa2+
29 5% 15 4%
43%
47% @S0 42- @S0 42-
gNo 3- gNo3-
@ch @ch
o5 1% mNH4+ 1% mNH4+
ONa+ oNa+
KASODAIN0.3®/1-8/2) PN 2.5 o Cazs KASODAINO.GBA8H)PN2E | 0 .
X 3.2-13(1) A F2NT U A(PM2.5)
9%
40% 39%
34% @ S042- mS042-
gNo3- gNo3-
@e @ct
4 @NH4+ @mNH4+
9% 9%
oN oNa+
DAKOKU No.382-8/2) SPN a DAKOKU No.6@/4-85) SPH
mCa2+ mCa2+
6% %
39%
42%
41% m S0 42- mS042-
gNo3- aNo 3-
@mck @eF
o 5% aNH4+ ENH 4+
2%
: N
KASODAINo0.3®/1-8/2) SPH gla KASODAINo.6 8/4-8/5) SPH -
mCa2+ mCa2+

3.2-12(2)

A 2785 A (SPM)
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33 RERIFTEDER
PM DEFATN O DFEIZOWTEEF R TR OGN TV D FENOBLE LT,
(1) MMEDFSZIZDONT

MZENNEORE* N L 5 & FIREKROPM(— B )RPEH B 5 B iMH O % 53R CERR
9 FEFEDOPMH#EFHEHBEEI AT I%ERA SN TS, ZOFGRITMENREEICE T 5 HE
HFGERTHY | EEHISEL COPM % 5313 2 nib%mw:&ﬂ%ﬁéhé E N
AR 17 FEEOMABEH B2 Rk 9 R & A% & ROE L723a . PRk 17 B R HEH &Ikt
T HMADOF G-I, FICHBVE)N S OPEH ED KR _r@w L7721z, 13 %l LR35 (5%
3.3-12H),

o, HAEHOREICE DL, FRK, X, SBJIX, KEKX, THERX, L5 1XO5
FEI 6 X% %5 Lo PMBEH &I 2RO F 5313, — KA1 T 13.9 %, Kk % &
HDHE245%EREINTND(F 33- 1),

FRROMBENER RIS T A2ERNC L D &, KB RBIZH T 5 HiKkicB T 5
ijﬁﬁ%)ﬂ#5%%®#5+kbf+ﬁ% HVNFENLL EORTEEMEDR B D, F T,
FARH OB EESMEEICL D &, AR 6 KOSOXPEHED 5 FILL E&Mfins S TH
R somsra{fcué—rk*u% HO LMD TG HFE 33-UTRT LT 25 %L K&
EINTWND, 202 EiF, BEEMTICBWTYH, IR 5 & D7ZPMICKTT Do %
HHRT, 1I5%REXLY S5 b AEEE R LT D,

722U, BAERNERL5E, FEHSh 2 RFBRESCHH SN EmINRLRY | £
S TCREKFTOBIN - L8 - hEDRD D 0IE, (LFENREE LR -> T B0, EFHjE
DEFGRNZDFE FREREICHT 2 FERITHEPRONRNZ LITEERLETH D, 70,
TWRKLT- O PM HEHEIZOW T, WAL B SOx BLOINOx HEHE X VD | AR &k
AU SSHEZITo>TND, o, BT ONy 7 770y RBEIZOWTE, 22

TEBEINTWRY, 207D, WA DOEHFEIZONTIE, 4% S HIZHRSIREER
FThdHEERD,

# 3.3-1 FE)IR & EEEHICBIT 2 508 PM O FEREEER

BN 0 %
P2 ) 1| IR HHAR
Rk 9 A YRR 17 4R RE 16 4FFE
— KL T F 9.3 13.3%! 13.9
R/ ¢ VA B = ety VA S — — 24.5

D) MENNEONR 17 £ OF 5213, A0 D OPEH BN Rk 9 FEE S8 L Tizn
ELTCRE LM
1 2) MR EXREEROPEH RIS T 2 %53, FHAENINE 6 KOPEHEICR T 5% 5%

L) TSERR 17 4RI 237228 bBRBEAE ] (2006 4E 3 H . #RZs)IIR), )R A S g 22 Rk e O H ghik
HEHRL IR E R IR (2003 4F 7 A, M), UIMIEEIC L 2 KRG RS E ESHEE] (2005
3 H, HAHEERBER) & 0 1Bk
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k4 fHE)IIRIZIS 1T 2 PMSHEH ST &5 60 2 il 37 G- 2= (— IR F-)
[z 1 IR H B Pk HH 22 3R e % OF B B B bk tHbr IR B e B MR ) (2003 477 | 48
JIE) &0 7Rk,

[ Rk 9 4EEE] [SER% 17 4R ]

— AT & — A FHEHE
8300k /4 5,800k >/4F

ZO(TiHE

TiHBEE
42%

X — kLA DI AR PEH 7 -

% FEAEDRR PM HEH &

TR 9 FE VAR 17 4R
FEAETR X 5y et B TR (%) Pt TRk (%)
(M) | =b (&R | (D4R | — KL (BT
EEEN 2,960 35.7 (12.4) 980 16.9 (4.8)
" o 93 G2 770 ......... 1 33(38)
—Wki T | THEEY 3,430 413 (14.4)
Peti & — IR FIEE 610 73 (2.6) 4,820 83.1 (23.8)
TR 530 6.4 (2.2)
/NGEE 8,300 100 (34.9) 5,800 100 (28.7)
R AR R 15,480 — (65.1) 14,440 — (71.3)
—IR « _KRLA-FT 23,780 — (100) 20,240 — (100)

) Trbse) 15 B SR L S O B B SR TR BL BT ) (2003 47 7
A i)Y & 0 fEn
) SRR 1T AFE XA B HE LS ONFRIT R STV R,
Feho DT L 5 0 PM BRI TR 9 SEHEN DAL LAV & ARE Lt
ot YN

HE) TR 17 R 272038 bBREEHE] (2006 453 A, #%)1F)
M) 1R A B PR R b K OV A Bh s Bk - IR e B HIRGETE | (2003 4F 7 A #&R)I[R) X v
YERk
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5 FOHERIR IR 6 DXL A IR, TR, s, X, dnJIK, KREK)Z x5 & LIzfifiiPM
DHFER(CIRRLF & & Le)
fEETAAA 15 BOPEH T ZRE & AASE A E~OT 7 — FRAETRR,  Hm OFRE)
RBL). AL 15 F RS IS KO 16 SEAET — 2 PN B OHEEH 21T > T %,

WBHtE
2,838t/4F

W E
1,041t/ 4

Ti5-BEMR
36%

BEMRELERA
BE)
33%

BBRERE
EIED)
66%

B PRI DY % R B Y e

#* FEAEVRR PM HEH &
(LB HEHE b &, TERO)IZERLE %)

| SPM#BEH B
SER SOxHEH 8] — KT —REF a5t
IXFWCA | WEEEIE | WMERIE | ZRE

i 1,898 145 47 503 550 695
J—— fnchigin (535  (139) 76| @28  @oe)| (245
! e 14 0 8.9 0.4 9.3 9.3
Rl (0.0) (0.0) (14) 0.0) (05) 0.3)
243 690 233 19 252 942
S (6.9) (66.3) (37.8) (16) (14.0) (33.2)
1,388 99 260 653 913 1012

B E6E Ti5- HEP ' '
AEMORNTE BET | aon|  es| @2 653  cos|  @sn
N 16 107 67 5.4 72.4 179.4
i 05) (103) (10.9) 05) (4.0) (6.3)
A&t 3,546 1,041 616 1,181 1,797 2,838

) BURENE SO 6 IXGLA)IIX, LK, X, #X, a)llX, KEX)

) TSR X2 RRTG YRR E B2 WEE ) (2005 43 . HATERERSLR) 2 JEIC/ERL

28




(2) BBEHKDOEFSICOWLT
— R E B R D A IR < 2T TR WIS & R < B2 T B A O KRKNE T
F B PR O SPMZ 513 2 24 30 %R & 50 %L & bt T g *6,
BERHT 1 45 9 W 4 THIC K 2 R IR E & R A S B I T, —fikHuskic i1
2 B0 HBHEIROMDRL T ~DO A GIE, PR 12 £ TR 43 %, PRk 13 42 THI 25 %,
ik 14 FEEE TR 32 %, SR 15 AREE TR 22 %, AR 16 FFEETRI 17 %L e > THR D | A
AMENZ B 5 TEDT 4 — BT AR DR 5 R 2 5,

ko6 L A% o B T AR A XK B #2005 4F 12 A BREEAE)SE

k7 B SR 16 SRR IR E A RIS (2006 4 3 H., BEHUMI T BR BE X SR HEE A
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5 K 1.1 1.05 0.020 1.3 0.085 20 0.014
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14, pp.296-303(1979).

BEFEMBER] - EEEME, WA B AREEEE  BCTREIEMBEAIS L I S DRIk T O SRR, KK
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K 512 REHOREROBRE THOTZRAEIRD RS

HAL  HEY%

\ : ‘ MR AR . 1 o

No | H| 8¥HER W gt | TN | g | BBk | 7 LS

1 | EC 1.08 0.00000 0.5 50. 5. 49 .4 153

2 | Na 1.02 304 1.36 1. 12. 0.00764 0.760

3 | Al 5.7 0.00003 0.999 0.21 0.42 0.157 1.94

4 K 1.1196 1.1 1.32 0.085 20. 0.0197 0.35

51| Ca 5.20 1.17 4.51 0.085 1.1 0.146 3.18

6 | Sc 0.00126 0.00000 0.00013 0.00001 0.00005 0.00001 0.0004
71 Ti 0.447 0.00000 0.1 0.074 0.09 0.0146 0.901

8 Vv 0.01402 0.00001 0.0125 0.46 0.0027 0.00073 0.0059
9 | Cr 0.03124 0.00000 0.316 0.021 0.085 0.00116 0.0421
10 | Mn 0.10438 0.00001 2.2 0.012 0.033 0.00193 0.0720
11 | Fe 5.084 0.00003 15.7 0.46 0.61 0.0989 9.12
12| Co — 0.00000 0.0044 0.0031 0.0021 0.00015 0.0016
13| Cu 0.0242 0.00000 0.37 0.0001 0.36 0.0113 1.3

14 | Zn 0.09868 0.00000 5.15 0.04 2.6 0.0624 0.33

15| Rb 0.004110 0.00035 0.00768 0.0002 0.026 0.00005 0.00207
16 | Sb 0.002140 0.00000 0.009 0.00069 0.0952 0.00196 0.213
17 | Ba 0.0374 0.00009 0.05 0.1 0.039 0.00989 1.19

18 | La 0.002380 0.00000 0.00098 0.004 0.00077 0.00003 0.0007
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# 5.1-5 [HARAkTIZBM U T=RATRBI R 20 # R
BAT : B EY%
W | umenen | poagr | ssk | 0O e | g | TS
RA T — {F—
ocC 0 0.0907 0.0931 0 0 0 0.236 0.0036
EC 0 0.0139 0.494 0.005 0.5 0.05 0.158 0.0151
TC 0 0.1046 0.587 0.005 0.500 0.05 0.394 0.0187
Na 0.304 0.012 0.0000764 0.0136 0.01 0.12 0.00093 0.0085
Al 0.0000003 0.059 0.00157 0.00999 0.0021 0.0042 0.00058 0.098
K 0.011 0.0105 0.000197 0.0132 0.00085 0.2 0.00014 0.011
Ca 0.0117 0.05 0.00146 0.0451 0.00085 0.011 0.0018 0.029
A\Y 0.0000001 0.00015 0.0000073 0.000125 0.0046 0.000027 0.0095 0.00028
Fe 0.0000003 0.051 0.000989 0.1570 0.0046 0.0061 0.0019 0.026
Mn 0.0000001 0.0011 0.0000193 0.0220 0.00012 0.00033 0.000028 0.00003
Ni 0 0 0.0000099 0.0029 0.0025 0 0.0042 0.00006
Zn 0 0.0012 0.000624 0.0515 0.0004 0.026 0.00017 0.000007
As 0 0.0000072 0.0000037 0.000103 0.000023 0.00015 0.0000086 0.00004
W 0 0.0000069 0.0000007 0.0000474 0.00002 0.0001 0.0000007 0.0000004
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BIREFH & T, WEBREZ T DL, < O T 10 %RTEOUEBRAEZHZEL TN D
Z LR Ca OPTERLAENEBAIR E WV AIEFE U TH D0, BETEHAED S NRERILV O
WERRZAED /NS SRE SN TN D,
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# 52-1(1) CMB T CEMAT IRERERIEM &L BZEPM2.5)
KEMES D AL H N A
3HFH 6 HH 3HH 6 HH
& fE R W E B e I E B G5 T fiE R
(10°g/m*) (%) (10°g/m’) (%) (10°g/m’) (%) (10°g/m?) (%)
TC 7.83 20 9.09 20 8.12 20 8.15 20
Na 0.15 10 0.25 10 0.24 10 0.17 10
Al 0.18 11 0.47 10 0.37 10 0.27 10
K 0.09 14 0.15 10 0.15 10 0.15 10
Ca 0.19 29 0.70 10 0.57 10 0.27 20
\% 0.021 10 0.049 10 0.014 10 0.029 10
Fe 0.11 13 0.09 16 0.14 10 0.13 11
Mn 0.0063 10 0.0073 10 0.0099 10 0.0079 10
Zn 0.026 10 0.042 10 0.031 10 0.043 10
As 0.00057 10 0.00120 10 0.00079 10 0.00101 10
Ni 0.0084 10 0.0163 10 0.0043 10 0.0105 10
W 0.00011 100 0.00011 100 0.00011 100 0.00038 29
£ 5.2-12) CMBFHT CTHERT 2 REREREE & 8RZ=(SPM)
KBS A WO A
3HA 6 HAH 3HH 6 HAH
& il A W E 8 A HIE 8 e T E fiE A
(10°g/m*) (%) (10°g/m’) (%) (10°g/m’) (%) (10°g/m?) (%)
TC 7.98 20 9.93 20 7.73 20 8.57 20
Na 1.62 10 2.15 10 1.93 10 1.86 10
Al 0.33 11 0.66 10 0.23 15 0.55 10
K 0.16 12 0.11 18 0.16 11 0.12 15
Ca 0.53 10 0.89 10 0.35 14 1.00 10
A 0.025 10 0.029 10 0.011 10 0.019 10
Fe 0.35 10 0.10 10 0.40 10 0.17 10
Mn 0.0126 10 0.0053 10 0.0135 10 0.0067 10
Zn 0.033 10 0.037 10 0.033 10 0.038 10
As 0.00062 10 0.00066 10 0.00076 10 0.00069 10
Ni 0.0081 10 0.0279 10 0.0052 16 0.0123 10
W 0.00019 18 0.000098 39 0.00017 18 0.00036 10
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(4) BIICAVWSEAIER
K S.1-UIR LB AETRBI A R A RS L OV 5.2- 1127 U 72 BREEIR B D sl i Ek & VL T
CMBFEHTIZ TN 2 AR B B IS DUV TR L 72,

RFERSTIZDOWTIL, ECOAEHWTCMBRAEZITo72 & 2 A, RSB0 %L 725
LR, BAEFREERN RIICEZ LN TWDHEE DRV B D Y Y hEERE K
WDHIENTE Mo T-(F 5228M), £Z T, BEE S0 7 7 A )LOECHk & AHFHETD
ECLIIHMT HIEDOMIER ENDEHELEN TERNWEB X ONLT2D, RBTITONTIL,
TC(OC+EC) & L Thiat L7z,

RISy DY 72y o T Bl & U CRED BB EHET AFHNC L 27 1 — B PR OUEER,
IR IEOFEIZ L BRRZE, JIEN S OHIIT TAEUBER ENBE X BNH N, KT
H 5D,

# 522 CMBERZXARERNESREEERREBRSZ EC L LTHELEES)

HAL : %
PM2.5 SPM

KBNSV AR HIXINE & RS0 A XN &

3HH | 6HH | 3HH | 6HE | 3HH | 6HH | 3HHA | 6HH
NBEoh 0.2 1.4 1.3 0.2 10.4 14.0 13.2 12.0
1B HERE ) 4.9 52 8.3 6.2 13.5 3.0 10.9 7.3
H 8 HHER 1.6 25.1 21.4 11.8 0.7 52 0.8 -13.6
B T3 0.4 0.5 0.5 0.5 0.6 0.3 0.8 0.3
AHRBREER A 77— 11.1 -13.6 -6.5 52 10.6 11.8 11.8 32.1
JFE HEBERN 1.1 1.7 1.5 1.9 0.8 1.0 0.7 12
LAY -0.9 17.7 6.3 4.1 -1.3 2.2 3.6 112
KB 81.6 62.1 67.2 70.1 66.1 62.5 65.5 71.9

1) CMBIEIC X DT F G BE 1L, HAf & R/ ZRiEEZ vz,
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IMIEEESPM D 7 LS 7 DZHOW TR, A A 2 a4 (Ca™) & 4B R4y (Ca) THIEAR D 2553 K
XMoo, Ca¥ b Cal B FNEFNHWSAOWE THE LS, WiZ OFEEENRK
LSBT D LT o To(3 5.2-38R),

# 5.2-3(1) CMBEIZ X 2 B4R F 5 RE EHRE ROHBER DR HERIZ Ca ZH )

AL : %
PM2.5 SPM

REWFE D AR XN E & KBNSV AR XN &

3HH | 6HH | 3HH | 6HH | 3HH | 6HH | 3HH | 6HH
M 0.2 1.2 1.3 0.1 10.7 14.8 13.5 12.7
1B HERE ) 44 4.4 8.1 5.5 13.3 23 10.6 6.8
B 8 HHER 29.5 43.5 41.2 37.2 24.1 41.9 22.7 28.1
B8 T3 0.3 0.4 0.4 0.5 0.5 0.3 0.7 0.2
O RBRBEAR A 7 —| 145 -4.0 -5.0 12.2 11.5 14.5 12.5 34.3
FETEW) BER] 0.9 1.6 1.4 1.8 0.6 0.6 0.5 0.8
LAY 2.8 12.2 5.5 0.2 -1.9 0.8 -4.0 -12.4
A~ 529 40.6 47.0 42.6 41.1 24.7 43.4 29.5

1) CMBIEIC X DT F G- BE L, HA & R/ ZRiEEZ vz,

£ 5.2-32) CMBEEIC X 2 BAIRDIF S REEER@IMBER O RO IZCa™ 28 )

BT : %
PM2.5 SPM

REWFE D AR H NS & KRB0 A XN

3HH | 6HHE | 3HH | 6HH | 3HH | 6HHA | 3HH | 6 HH
AN 0.3 1.7 1.5 0.3 10.7 14.7 13.6 12.8
B HERT 4.5 4.9 8.1 5.6 13.4 2.6 10.9 7.2
B 8 R 31.0 51.0 43.5 40.0 25.4 44.7 232 31.0
Bl T3 0.3 0.5 0.5 0.5 0.5 0.3 0.7 0.2
O SRIRBEAR A 7 —] 115 222 -10.9 6.0 8.8 8.4 11.7 28.5
JFEFEW) e 0.9 1.6 1.4 1.8 0.7 0.7 0.5 0.9
A -1.1 22.6 8.8 3.7 0.3 4.2 3.6 9.3
A 52.6 39.8 47.1 422 40.9 24.4 42.9 28.7

1£) CMB T K 2T 4 R GE IR, EAM & /b " RiEz v,
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(5) AMBRMABERA S —EMMOBFEEEEIZDONT

RFEKSY 2 TCOCHEC) L L THiaS L= O CMBRHT OfE A& 52-418F, ZOFERT
X, AMRREERA 7 =IO T E I~ A T AORSEPEESNDIHANH D . AHRR
BERA T — LD TGN RSP OBFENTIES DI N KRE L, AMBREERA 7 — L)
MOFEOSEEN AR CH -T2, T, 7 T AX—DHHERTLA LN X ) ICailR
BBERA T — L IMAD R DR AL L T b EEX NS,

# 5.2-4 CMBIEIZ X 2 BERFERATHEREHMRBRERA T — L MAORSMRE AV ZHE)
AL %
PM2.5 SPM
KBS A XN & KBS0 AFH XN
3HH | 6HH | 3HH | 6HH | 3HH | 6HH | 3HH | 6 HH
sy 0.2 1.2 1.3 0.1 10.7 14.8 13.5 12.7
IR HERE 4.4 4.4 8.1 55 13.3 2.3 10.6 6.8
H 8 #iHE R 29.5 43.5 41.2 37.2 24.1 41.9 22.7 28.1
B T3 0.3 0.4 0.4 0.5 0.5 0.3 0.7 0.2
HHRAEER A T —| 145 -4.0 -5.0 12.2 11.5 14.5 12.5 34.3
e FE BE A 0.9 1.6 1.4 1.8 0.6 0.6 0.5 0.8
i A 2.8 12.2 55 0.2 -1.9 0.8 -4.0 -12.4
A 52.9 40.6 47.0 42.6 41.1 24.7 43.4 29.5
) CMBIEIC X DT & 53R R EIX, EAM & R/ RIEE AW,

T 2T AMSRBEER A T — E O WT IO AR ZIN LCMBRHE Z1T-72, 2F 0 |
FHRRBER A 7 — L i s 2089, TN OESORERE LCHEA L, TO
RITE 5.2-5. BELOFE 52612777 L8B0 THD,

fiRE WD & AHRRBER A T — LSt o T ERIT, ABHESRZRONTRE L
i3 <, M ZBRW TS E OAIMRBREER A 7 —OF5HE~17 %)X, AHRBEERA 7
—ZBRWTEHEE OO T 5 HEQ2~10 %)LV HHICKE < 2o Tz,

Z T, ZIZTITAMRREER A 7 — %R\ & EOMINOEF5RE2Z DO F Mo HES
R L, AMRREERA 7 —DOFGHRITMMZBROCHE L AR R A 7 — 0% 5%
D Z OO T EREZLGIWefE L Lz,

k. WA, ERHERRY) . BEVEPET A BT, BEEMBEHNOZNTNOFSIE, M
MEREEELEE 5250 0% L,
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K 52-5 CMBEBICX3RAFNFSRREEHEREMBRAES A 7 —2RWHES —2)
HAT : %
PM2.5 SPM

REWFE D AR XIS & KBS AR RN &

3HH 6 HH 3HH 6 HH 3HH 6 HH 3HH 6 HH
i 0.4 0.6 1.1 0.2 11.1 14.9 14.2 13.8
I B HERE ) 4.6 3.6 7.9 5.6 13.2 22 10.6 7.9
H 8 #HE R 29.6 33.5 34.8 35.5 25.5 413 26.2 39.0
B T3 0.3 0.3 0.3 0.4 0.5 0.3 0.8 0.3
M RABER A 7 —| 8.9 16.6 4.4 11.6 7.8 15.8 4.5 10.0
e FEW BE A 0.8 1.5 1.3 1.7 0.5 0.6 0.4 0.6
A - — — — — - — —
A 55.3 43.9 50.1 45.0 41.4 24.9 43.4 28.3
) CMBEIC X DT ar G- gL, EAM S hoh R ik E Huviz,

& 52-6 CMBIEIC L 2 RAEFRNFSRAEHER@MEZ WA, —2)
HAT : %
PM2.5 SPM

KRBV AR HIX NS & KBS AR XN

3HH 6 HH 3HH 6 HH 3HH 6 HH 3HH 6 HH
Ay 0.7 1.1 12 0.5 11.4 153 14.4 14.1
1 B HERE 4.9 4.4 8.1 6.1 13.4 3.1 10.6 8.4
H 8 #HE R 33.3 40.3 36.6 40.4 28.7 48.6 28.2 43.7
B T3 0.3 0.4 0.4 0.4 0.6 0.3 0.8 0.3
FRREERA T —  — - - - - - - -
7€ FE BE A 0.8 1.5 1.3 1.6 0.4 0.6 0.4 0.6
i A 4.9 9.8 2.5 6.6 4.4 8.0 23 52
A 55.0 42.6 49.9 443 41.1 24.1 43.4 27.7

1E) CMBIEIC X 2t R EE L, A & R/ " RiEE Wz,

47



(6) HEEHIER

(a)

(b)

CMBFEHT & AR DR ET L - T #EFE LI AT 54 & 52-702 6% 5.2-8, 4 5.2-17»
BB 52217 F, AR D X 512, M & ATRIREER A T — L DXBNIHREIC RSN TE S
P, EfERCMBRE L 1372 > TRV, T2 TIEHBEEE L TURLE,
PM2.5 D H#EEHER

A £ D FG1E, KBS ARET S %~10 %535, FEINEE T2 %iE~7 %35 & 72>
THY, KBS RETOFRENPRINE SIS TEZ L o Tinve, KBS AR
RO E L L) KELZIT TV L ZRBLTWD,

FIMRBRIER A 7 —DFHIX, 2~T BEEETH Y, fHRE L TIIIOEEG L0 H7edic
AR I,

WRORFHIIREBE SV AR, PRINEE LD 0~1 %RETH Y, EFITEY, BT 25
REEE ORI TYH | WUNL(<2.1 pm)IZHB 1T 5 FH 528 0~02%ToH v | MR F25 2.5 um LA
FETHEELTWAZ E &R LTWS,

HEV YT 2 DFH1X, 30 %5375 35 %RETH Y | AEREHIFI A Lo R AP O Tk
bHEGRERPELS o TND,

SPM D HEETHER

M KD FHI1E, KRB AR T4 %iE~8 %R, FRIMNEE TIL2 %iR~5 %l &
725 TEY, PM25 ERBRICKEE S Y AR TOFERHFRMEBIZHARTE L 2o T,

FMRIBRIER A T —DFHIE, 2~8 %RETH Y, fERL L TRIIOFHE L IZIER%ETH
277,

MR OTHIIREE SV AR, PFRMEAEL D 1I~15%REH YV | PM2.5 OFHEG LY
ARVAVIE TN

HENVHPET A DOFG1X, 25 %5 40 % TH V. PM2.5 & RERICA EIRFHIFI L%
AROF TR FEENE Lo TnD, —RAICHBHEYFROZEL TR Z T TV
REIR S ZT TV D HUE O KRKMIE T, BB HHER D SPM 77 5132 121030 %R & 50 %
BRELVWDILTWDIE), KBS AR, PRINER &b BB PR OFEL LT 5
WHIR THD Z L EEETDH L. AREBRTIZERYRETHLEBELLND,

) B A% o BEYBELPEH A AR A TR A (2005 4F 12 A BREEA)E

k. ST, BEEMEEH. GHSRREERA T —0 7 a7 7 A VL, 20 BEROBEFE
B W T WS, BRZ, AMBRREERA 7 —DF a7 7 A4 LiT A, B, C ElBREEAFE- D
DOTHY, BUED A BHBRBENIZEALE TR E TR > TWD EBEZ NS, £,
i~ 0 7 7 A i, RIS T DARMEET ZAFREORE R A HNTWD R, a7 Fih—
EORETH LD, KRERBEEGEALTODLAREERD D, BERT T T 7 A MO T
SHILICHRET A ENKELEBbN D,
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£ 527  FRAEFRNESHEEGRPMLS) (B%)
FHRE10gm’) T 52 (%)

REWFE D AR XIS & KRB0 AR RN &

3HH 6 HH 3HH 6 HH 3HH 6 HH 3HH 6 HH
H R 39.3 42.4 38.3 37.9 100 100 100 100
T 0.16 0.26 0.41 0.06 0.4 0.6 1.1 0.2
1B I HERE ) 1.82 1.51 3.04 2.14 4.6 3.6 7.9 5.6
H 8 #HER 11.65 14.20 13.35 13.47 29.6 33.5 34.8 35.5
B T3 0.13 0.15 0.13 0.16 0.3 0.3 0.3 0.4
FHREER A T —| 155 2.87 0.71 1.89 3.9 6.8 1.9 5.0
e FE BE A 0.32 0.65 0.50 0.63 0.8 1.5 1.3 1.7
LY 1.94 4.15 0.97 2.51 4.9 9.8 2.5 6.6
A 21.7 18.6 19.2 17.0 55.3 43.9 50.1 45.0
1) CMBIEIC L Dt ar B g IE, o ZRiEE vz,

# 528 RAFNESHEE/RESPM) (35
(10 gym’) H5-HE(%)

KBS AR HX N & KBS A XIS &

3HH 6 HH 3HH 6 HH 3HH 6 HH 3HH 6 HH
R 45.0 45.6 43.4 41.2 100 100 100 100
T 5.01 6.78 6.16 5.69 11.1 14.9 14.2 13.8
T IR HERE ) 5.95 1.02 4.59 3.25 13.2 2.2 10.6 7.9
H 8 fiHE R 11.45 18.84 11.36 16.08 25.5 41.3 26.2 39.0
R T3 0.24 0.13 0.34 0.11 0.5 0.3 0.8 0.3
AMRABER A T —|  1.51 3.53 0.95 1.98 3.4 7.7 22 4.8
e FE BE A 0.21 0.28 0.16 0.27 0.5 0.6 0.4 0.6
i 1.98 3.67 1.00 2.14 4.4 8.0 23 52
A 18.6 11.4 18.8 11.7 41.4 24.9 43.4 28.3

1) CMB IEIC L DN T 53R E T, o/ /iEE iz,
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53 REAFAERKRLEOLE
BREEA DR 13 4R 0 H 2RI BT TR & CMBREHT & Fhiti L TV D720, At
FERABREAREMLE L OLEEITo72, K 542~X 33-1IZZF DR TH D,
BEAHEE R CIXASEREN TRIE L TV A7) HEBHEHER N 5 D52 50 %Ll kLT
BIIZZ L oo TRV, RWTRBL T OFETHDH, AFEITABFIEROPELZ B 2T
DT T OFAE TITRW 2D, BENHEPER O A 515 25 %~40 %fRE T, BREEE AR RIC I~
5 LR o TN D,
R, BEEEPFENM L7 CMB OMFT T, ERIEEED b — Wk & LTI S5 45
RN AREIRSE & A A U DA R KL T & LTURLTWS, ZHUSK L TR R R
TIEA AV O—Wbi & LTCOFGEZHHEET. R F2 50 TR E L TRLTY
Do AR OHET A1 SOx WL B E, KT OHFENRENWEEZ LNLLT2D,
R Z B DT MO BELW LN T 52 ENEETH D,

54 FHERMBEEEEL - CMB i

ZHETO CMB RN TIE, M & ATHRREER A 7 — &L OXBNTAEIC RSN TE BT,
IEfE72 CMB BHE & 1372 > Tnvie o 7z,

Z 2T, 151 () ARAKIIFEEFTOPHPME L ORET] TR L2 K 912, BN T
B LTV D AR AKIIFEETT D OPMBEH &L, ME)IRESEROPEHED T%REETH Y | fho
AR L TR XN EBEXbNHZ L, o, 7 T A =R D ARKIIO
FEAEPFAARIL, TIRICTORHLL L TV D b 0 DA MEABEFR AR AR A TR & IXX AT & 2 7]

BEMERSHD Z e h, AR EEE LIZCMBIE 2 Fli4 5 Z L RnEz bz,

L2vL, AR 2 BIC XL 0 ARHEICBW T, ARk 1Z M7= CMB fi#lT £ ClT%E
M9, A% ORREICE DT,

< FERIABEIZ XD PM HEHIE. RN R TH L5720, H AT TORE T 551519

ROINSLS B ERBZOND,

- KRETHEONTWD TARKEEARA T — ORGFEIL, 1988 FEIZRIRT 2SR L 72
H DT, BUEHYEN AXIRDBHEA TV DA RKTIFEEITD D D PM ORI E —B Lg\
AREVEN B D,

c ARIBEO T HEIA T, 2 Z2FETO CMB MRHT CIX LB, AHSRREE. £ OMARS e E
WWEENTWNDLEEZONDN, BRENKREL ., B %D HFGEZIHOWTHRIZTEET 2 2
ERREEEEEZEZ BND,

< ARIBBEIZ I, BRI OARKIIFEFTIT TR FEEEIT/NS VNS LR
DA IRIRBEF AT D OB LE X BND, A RREED T 5EIG Z M LA kK1 RE
FrefeEd 52 i, MO ORERTEGERET DI L2 HME LIZAKREDORE &
TETRRY B EHBEARH D,
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Concentration (10 %g/m®)
0 10 20 30 40 50

60

SAITAMA pref. MIHASHI [[h\\

SAITAMA pref. KAMINE |\

GCHIBA pref. KAMIHONGO |

CHIBA pref. OOTUGAOKA |

TOKYO metro. KAMEARI |\

TOKYO metro. YAMATO |

TOKYO metro. KAKINOKIZAKA |}

KANAGAWA pref. IKEGAMI |

KANAGAWA pref. TAKIGASHIRA  [f\

O Sea salt B Soil Automobile Blron Heavy oil Refuse Tyre O Secondary

HUl - DRI E R EHIEGHE AR DRI IR GRS E) (2001 4F 11 H ., BREZABREIEHE)
A REEAREONIEHREY : PR 1348 A 20 H~29 HD S Hd 7 B, x5 : Uk 1-(<2.1 pm)
HBL O BB TRAT I, 3.2-11~[X] 3.2-120BETE A & ITHAFE ., RA M, FHAIR 2858
2%,

5.4-1 CMB fENTEH| (LR O FERE)

Concentration (10 %g/m®)

DAIKOKU No.3 ( 8/1-8/2 ) ‘ R Y

DAIKOKU No.6(8/4-8/5)

KASODAI No.3(8/1-8/2) |

KASODAINo.6(6/4-0/9) \\\\\\\\\\\\\\\\\ I

O Sea salt @ Soil Automobile Blron O Heavy oil B Refuse O Ship O Unknown

542  AFFHED CMB BT RPM2.5 AR OFERE)
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Percentage (%)
0 10 20 30 40 50 60 70 80 90 100

SAITAMA pref. MIHASHI R\ 111 ‘ ‘ ‘

samamapref kave MMM M M N I I =T

cHBApef KAMHONGO IIInNmNNmTmEOOsssTTsTsss E s ‘ ‘

CHIBA pref. OOTUGAOKA E ‘

TOKYO metro. KAMEARI A T

TOKYO metro. YAMATO kNI

Y
TOKYO metro. KAKINOKIZAKA [N

KANAGAWA pref. IKEGAMI N\\\W\WWWWWWWWWE . [ -

KANAGAWA pref. TAKIGASHIRA [JAAIIIIITSSSSSSg |

Sea salt 3 Soil Automobile Blron Heavy oil B Refuse Tyre O Secondary

HUL - DRI IR E R EHNEGE R DR IR SRS RS E) (2001 4F 11 H ., BREZABRBIEE)R)
o REEAREONIERY : PR 1348 A 20 H~29 HD S Hd 7 A, x5 : Uk 7-(<2.1 pm)
HBL O BB TRA X, 3.2-11~[X] 3.2-120BETE A & ITHAFE, AN, FAIR 85
2%,

54-3  CMB T EFI(RERD O EFEER)

Percentage (%)
0 10 20 30 40 50 60 70 80 90 100

DAIKOKU No.3(8/1-8/2) ‘

DAIKOKU No.6(8/4-8/5) ||

KASODAI No.3(8/1-8/2) |

KASODAI No.6(8/4-8/5)

Sea salt @ Soil Automobile Blron O Heavy oil Refuse O Ship O Unknown

54-4  AFHED CMB EHTHRPM2.5 AR D FE-3)
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6.

(1

SEROBERE

AAEFERRA 1T, BRI 2 HSIC BT 5 PM B & AMiEHER PM OFEZITV., Fh
IZESWTRARTGRORAEEZI T2, L LR, BEKKFTO PM AR T, W
FRIEB D ONIERICEBE L CVDEBEXLNDZ &0, —HOT — & CHARERKE L 02N
REWRE, FIENPO OB COFELFHHER T OILERD DL EBEZONHDONRH ST,
FIRAEPERI AU I T, AR A A 7 — L fiin & O XA ZREHFRIIC DI 5 2 &
DR RN T,

ZDOE DT, AFERE R TIIONTIES, ARG R OUUE - i 72 & CHRF 21T 5 K3
DOHHIEEAND Y, SHMEE L TRFTL T BLERH 5,

) BOEERDLIZE T S5EED PM BHRE
HEFEP OO FEE THEAL, SBMRENROBHRZ1T >, k> THHEE
ARG RO AMELFER T 2 & L b, AEELL RIZIEREZ PM Ofing 55 E 2 B
FEREIZER U CTIIAFEEAR R 2 2, AR, WETIEFEIC OV TREA - BfRE 2
179,

(2) MafEEEIRD PM BLoT AR D ERE D fikt

AREIZ L > TEHEH LM o ORER 7 1 7 7 A VOFEE R E&2 K . CMB fEFTIZE
T DA D DRATRES-RHFEREROKBER L2 B L, & 512 2 ERE CHMadET 258
BEET D,

(3) BIFEHDOINE

TR DBTALUZ DN T, RIS AMSRABER A 7 —OWEAAFHAETHEP L7 e 7
TANED BEOEmWEDIZE L TWD AR H D | TR AR ET H 2 &1
L o THRAEFEAETR DR AR & O ZEZ I TEX 2 AREERH DL L EXBND, ZDD),
5l &t & AMRIRBER A T — DFAEPRD AT D W TREAFE R DINEEIZES D T <,

F2, IER T — 2 HHOUE - BHL CMB TR RIEHROUE - B2 Sico0Th
RAEFEFNE L. A RIRBED R AP ORGT b & T CMB TS R ORI LI 5,

(4) ZRHFIZTDOVNTDHRE

WA & OPET 21T SOx L EE, KK FOFLGNRREVWEEZEZ bNLHT2D,
IR % B O T- A DR 2 & 7T ?é &ﬁﬁ%f%é(MB%i*ﬁﬁ?@#%%%
ETDHFIETHY BT COMMIC K2 ZRE OB LIRS 2 2 & 15 % OMGHE
ETh D,
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=

]

w74 —E51] R

CMAQ(Community Multiscale Air Quality model) {X, 7 X U W EREZ{RHET (EPA) 23 1998 4F
WKWRBLEKRR Y 21— a VBT AT, KR O 2 REIGURE & . 159 E
HOFBLED CRFICEIN D Z ERARETH D, ETANTIL, WE O - JHHGEE
WINZ T, A ARWE R L OF BSOS £ B SR 2 B 1 5 KRARSOGEEE, 2R
B TR ~ERBREZR YO =7 1 VLR, ERORENCWTE & RS
& DORISZ B 5 WA RFE 7R & DAL F ISR & | T ALK TR RE D Dl &
R4 2 MR R CHEKIZ Ko TH AR TV RED B L B~ & PR35 3 DA
R EOYEIRRERA ZD TR o TnD, IR TORZFERY I =2 b— 3 U EEE
REFNVTHD, 2B, SETNWEZAA—25 00 CMAQ TiE., SO0x-NOx & UKL D [ its
JZHLYD o TR,

DMS
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