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Detection Methods of Asian Dust and PM2.5 by Using MODIS Data
- Their Applications to Asian Dust Events Which Aggravated Respiratory Symptoms in
Western Japan in May 2011-

Yoshinobu KATO™!
" Faculty of Sports and Health Sciences, Department of Sports and Health Sciences

Asian dust (i.e., dust and sandstorm: DSS) is a phenomenon that wind-borne soil and mineral particles are raised
thousands of meters into the air in arid and semi-arid regions of China and Mongolia, and is carried by westerly winds
and sometimes reaches Japan. The PM2.5 air pollution is often generated in urban and industrial areas of China recently,
and sometimes flows into Japan. DSS and PM2.5 affect the human health. DSS can be detected by using AVI method of
the satellite remote sensing technique. AVI is defined as AVI=T12-T11, where T12 and T11 are the brightness
temperatures at 12pm and 11pm wave lengths, respectively. For MODIS data, T12 and T11 correspond to band32 and
band31, respectively. PM2.5 can be detected by using the proposed method {R, G, B = band10, band 9, T11}. In this
paper, these methods apply to the DSS events which aggravated Respiratory Symptoms (Asthma) in Western Japan in
May 2011.
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BAAERTPEREED &2 TRAE LT EMOMNEICER), &2 2o T (PM2SALFMEOMAEICER), BA
AR L TL 2807, ANHIORRIZERZ 72 6T ONEHLNNCT 52 8 Th L. A TE OYIHIEH
ROWETH 5.

2. MODIS T—4 #RA=#EitE

MODIS (21X 36 D/ N R3d H S, & D—Hk% Table 1 (2R3, SHRPOMHIC I S A
T&E 5D AVIIEZ AN 000D AVT 3 AVISTI2-TI & EFSH, T12, Ti i%m%m 12um«§5?ﬂi'f%/v b

(band32), 1lpm FERFGRA SR (band31) OBEELRE (HEALIIT7AVE LK) ThoD. ELKAKKD )
RTE DIEBITIE, FARRIC AVI>0 THEDH D 725, AVIEO SR HFERIIRO L 5 (ST 509, # k-
5 U SN BRAMR R O A8 D & & I —ELIC L 0, 12um FEREAVRIMR L U b 1um 3 EEURIMRO
FMEVEELT, ATHEOEHIR OTHD. 7ok, EITEE AVI<0 L7250, Rl s, Bb,
EOREDPIEFICREL, 0, EORFNESPIEFIZREVERITIZAVI>0 L b 2 L n3dbp". 2ol
A, AVIETIZZEOELZE THD LBRBTHOTH L), TRzt s HEE LT, X't BoBEs
DPEND « EETEHE (R, GB=AVI, band7-band1, T11}, &K DGHE OREN - EEFHEE {R,GB=TI1, AVI, none}
EREZL TV,

AVI HIZZDOEEHNLZ L HD (Thz AV U =Tl EESR) 23, EibO L~L, F84 - BE) - 41

N0 G < T HTDIT AVI6 BEREZFR RS (Table2 Z2H) 35265 5.

Table 1. Bands of MODIS and their observation wavelengths and resolutions

Band Observation wavelength Resolution
1 620— 670nm (red) 250m
2 841 - 876 nm (near infrared) 250m
3 459 - 479 nm (blue-green) 500m
4 545—  565nm (green-yellow) 500m
8 405— 420nm (purple-blue) 1000m
9 438 — 448 nm (blue) 1000m

10 483 — 493 nm (blue-green) 1000m
11 526— 536nm (green-yellow) 1000m
12 546— 556 nm (yellow) 1000m
31 10.780 — 11.280 um  (thermal infrared) 1000m
32 11.770 - 12.270 ym  (thermal infrared) 1000m

Table 2. Classification of the level of DSS

Level of DSS Range of AVI value Coloring
5 (DSSverystrong) | 4K = AVI red

4 (DSS strong) 3K = AVI<4K orange

3 (DSS medium) 2K = AVI<3K yellow

2 (DSS weak) IK = AVI<2K green

1 (DSS very weak) 0.1IK = AVI<IK light blue
0 (DSS none) AVI<0.1K | dark blue

3. MODIS T—4 #HAL\i= PM2.5 Bk

SCHRPTIE MODIS 7 —# Z VT, /32 RERERIC L 5 FETPM2S 242 HiEa2@RE L. Blb,
RGB &l 77—l RO BEOMA®E & LT{R,GB =band10,band 9, T11}, 2 FHICEWMAEE LT
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{R,GB =band10, band8, T11}35 L OR,GB =band9, band8, T11} Z##2% L 7=. {R,GB =band10, band9, T11} D5,
PM2.5 (% [~ 7~ TRRIND. KREEFEL A2 R PENG BARETO X S RIEWEFEIC
LT, AADOHEVLD HEHIZ, PM2.5 KEBRODH 2RSS Z LnTtx 502,

FERFIED PM2.5 BHIFFL IR O L 9 ICHATE 20, gt cia kKo T8 ooy LU E LT, B
R, WEERIT, A AN GEOZ &), KO, BEAREZROTERRIGYR (FEE, miiktE, A7
v Y VOIRGY), ZIGEL, ZNDONFEET IV (K, T— FPEER,, BEHERFEAE Sy, 355nm & O 532nm &
TOEHEEITR) & LT, BARE (B, 0.05um, 2.0, 1.75-10.5 X 1.76-i0.4}, #8942 b {[ElEFE A, 2.0pum,
2.2, 1.51-i0.009 & OF 1.51-i0.003}, K&IB4hi 1 (EKE, 0.19um, 1.6, 1.42-i0.002 M N 1.41-i0.002} Z{RE L TV
5. Fe, lrxoxT7 o VEOERBRE S E LTy ) —<Vofi GIBUER D) 2RELTW5D. fif-o
T, B— MR (BHORAR) 1L2R, THHDT, KRG DRAMORIFEL380nm & 720, F (£ 440nm) {7
TONDOW R LERBRETHD. 1o TC, HFEOENKEIGIbIFDIEEED & & I —HELBEZ Y, HOEE
DHDOFPEVEEDOIELY, JVEETLIOTHS. 1t-T, BEFEIPM2S ZBMHT 572000 TH S
25, FEZ, PM2.5S KRG Z T 20128 LT\ 5.

XTI, KR T 1Y O A XA IR & KR F-D 2 # FIZE— K& 2 2lU5 i T ), |7
CTIROTT v I KK LB (GERD) NEEIL D E LT, R EZED=T e U R
— L E[FHOTWS. F72, EIOIZHETO PM10 1259 % PM2.5 DEIGIE 5~7 Bl LB ST\ 5. b
(PM10) AFEAETAUR, /RO (PM2.5) b EEND 2 IXHRLeD T, BEFIED PM2.5 MHEEH T
PM25 & LCTHHEND Z ENRHD. 1E-TC, AVIIEIC X 2 S HEi & 2T X D PM2.S Mg 4 b
952 LITR Y, BIbE PM2.5 KKUGYUWEIL, Table3 D X H IS5,

Table 3. Classification of DSS and PM2.5 air pollution by using AVI method and the proposed method.

AVI method Proposed method Classification
Case A Detected Not detected DSS
Case B Not Detected Detected PM2.5 air pollution
Case C Detected Detected DSS, or Small-particle-sized DSS, or Mixture of PM2.5 air pollution and DSS

4. FERE PM25 ERERIZEAT A KRR/ NMF 7 A VLS HOREATREN

REETIE, RICRFOIZIEREE S O, HERFOWEpaEHT & OBFFE®, Koy WSLEERERED
EZEE IR D OO DN T, RRLONE (2011 4F 5 H OFEIDRK) ICBIRT 2502 £ L0 5.

41 HAERERR FFERERH) SO
ik 21 AFEEBRBEA BRI TR A HEME LY - BREZRIREAT ISR ZERRE B-0902 [EERVBIR OLRET - fEEE Y 2 7 1B
L BREERIFROMIE) - BFSEEIR 2009-2011 4R

MRZEIRENE, (77—~ 1) [BERAEMAED OBAEDERRFNIMRIT) « KBKKF 24, (W7 T7—~2) [#EW
FHEREM OBIR A AEREFHIFRNT )« KIRKB RT3 44, (77—~ 3) [ER OBREERMEFHIMAT ) © KBRS 3
4, (M7 T —~4) EWBIROBREER L OMEE~ORETHN) - KB 24, LhoTnb.

P77 =~ 1 THROZ ENRFLINTWD, ()RR BIR A BIA S 72 2010 42 11 H 12 H, 201145
H 2 BITHZerE %z AV CRBURAEEE O OB EER) 1,000 m TEREL L 72BN DWW T, SA A A A=V 72
£ 0 FERPRL T I E LT D Z L 2R GERICAHE LIoME O fIRABIZARED) Uiz, ROk
RKEWVT EBEDDE L TODEENE L, BHICER Sum L EOR 2B W TZE DM NEE Th o7 ~A
yaan=—jEZLY, Wk EOMADNEIEEEEZ o> TnD Z EEH LI L. () b HE
B DNA i L, &MY 714 A 2 PCRIEIC X Y MIEBIFEAZHIE L72FE R, EUACKFORK 1 m® H729
ORIBEET, FRARFEFTR 107 cells TH Y, HBROKE L & HICZOTAFEIL 10 cells/m’ LL P2 Lz, 2
OFER I, BEWHG L L HITHENBEI L TWDZ L EHLM L
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42 WDIRRGEE BIRAREKE) b OFREC
Rk 23 FREBRBEAE BREEATER A HEME R « BREEREICTURTTERE 5C-1154 SRRV D & MEREA~DZBITH§ DI
PRI L OJEREI R Of G 7 7 n—F )« BFZEIR 20112013 4FE.

RFERENE, (77—~ 1) BERRBONSGERIEIC 5 2 5 F BN O\ T Biomarker (2 X 2Rl « FBUR 1
4, (77 —~<2) [EEWREDNGEFS & U COPD B DIERIS L OTEEMEIC 52 5 B « KK 24,

(77—~ 3) [ERDPEEIIEMIET & OKERRAIIC S 2 2 8ISV COEBERIRGT) - BERF: 24,
(77—~ 4) TRXDEED B Oy DFEEBOMMT ) - FEEERRF 34, LiRoT0D.

V7T =~ 1 THROZ EBRENTN D, 18 klh LD SR EE LA B AR e 3 5 A 8 184
AaARER L, 2011 4F 5 H OIS, BBURKFifi, BARERATCH, SomIRER T, AN TITEET D
PSR 182 44 A KB L CHERE COME Y AL £ L7z L 25, MiEBHE 16.5% CHAIREER D #b
BITHEE L TV e,

43 TEFEHIE BFRRERE) LoOMRE?

WoRE 23 AR IEBREE A BREEII R S HEE R - BREEIREAT S RIMISTRRE 5C-1155 38R —7 v VL R O A4 - 1k
FVE DR L Z DA J) = X LFEBNCEIT 20198« AF5EHI# 2011-2013 4.

RGN, (BT 7 —~ 1) B 0y L RO EBEY - ALFWEIC LD ERERR - Bz R - ER
NDOFEL ZD AT = XL« ROGWESIRERIF RT3 4, 7R T 14, BN 24, (77—
~ 2) [T B OfRET & OB E ORI T 2098 - GIRKF 54, (M7 7 —<3) [Eb=7 1
VI E ENHETWE O & F ORI ENECBET %) EEEERKR T34, Lo Tnd. 2011 45 A
OB LTI, 5 A 13 HEROERDZ ASDL, 5 12-14 HEER O EW 2 ASD2 & 44T T 5.

PT7F—= 1 TlE, v~ RAEZHANEIERICED, (1)PM2.5 WAy (LPS, B-glucan) %% < GTribiL T
LAF—h 2B b3 5 2 &, QFEMICE ENDAEHREERROILFWE D & — V3T L —hg B4
BT HZ L, RENTEENTNAD.

BT T—v 2 TIE, &RKFE (B)IRERTTART) CEMEZBNL, (D5 A2, 3 BOEM=T ay LHfig,
HE - BUR EZ2To (1Eo T, #7 T~ Bk O) & 5TETd % Bacillus pumilus & Bacillus subtilis 232 <
BERTWEZ L, Q7 LAX—ZEI LMY FETFDIE, 77 LREME) 1%, EDAREETDE 10
5025 100 5 OFIRE EEIZHER L, 2011 4F 5 A D L S IZHIWHAEIMLT 5 &, ZO@mWREZEHMERT5 2
L, ENFEEINTND.

V7T —~ 3 TiE, EEERKRT GERRACUN TS X TRE) CERIRLU 2 Eb A > 72 I LY, (1)E
W ORIZEBEE/IAALETCTIE, ASDI X PMI0 284 <, ASD2 (£ PM2.5 3%\ (BIBHRIRD/INZWNE DR E)
L, QEfARE (pngmg) TR, FIZIZOEMOERNTTH D Si0, & ALOs 1L, ASDI 3710 & 130 (1Zxf L
ASD2 3510 & 94 T, ASDI DFNENZ &, OmEeE (NOy) EHileH (SO X, ASDI 2313 & 9.2 (TxiL
ASD2 7350 & 16 C, ASD2 DHINZWZ &, OMAEMHROEHRRST (ng/mg) O VRKRY > BT A4 RLPS &
B-glucan I%, ASDI 7% 0.061 & 0.355 (Z%F L ASD2 73 0.214 & 28.16 T, ASD2 DI NLNZ &, (3)Kifk 0.9um LA E
DR DAL ABREHREE R e D Z BRI FEIR(LKSE PAHs IR (ng/g F3EE) FHE T, #2013 BaP

(Benzo(a)pyrene) & BKF (Benzo(k)fluoranthene) %, ASDI 7% 439 & 296 (2%} L ASD2 7% 660 & 455 C, ASD2
DFHFMRENZ L, RENTLEINTND.

5. 2011 £ 5 AICABATHEIMER (ME) OEENBH Shf-&EDOEMREADIGH

5.1 2011 4E 4 A FAI~5 A OEWDAREIRIL

K[RETFMNC LI, BIEXKERER KRS « FEMGAESE TIE 2011 4E 4 A TAOIIXED AN EISHhT, 5
H1~5H, 13 BIZHEWPBAISN TV, [FERIC, BEHAKSEETIES A 1~4 H, 13 BIZEDABHISH,
fEH - AR - B GRS ETIES H2~4 B, 13 BICEDDABIISN TS, Tabled IC3E LWV AR ZRT.
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Table 4. Date and time when DSS was observed in the period from the end of April to May, 2011.

Name of meteorological observatory Date and time when DSS was observed.
Fukuoka Regional Headquarters, IMA 11:20JST on 1 May to 17:00JST on 5 May, 4:50JST to 17:30JST on 13 May.
Tottori Local Meteorological Office 15:10JST on 1 May to 17:00JST on 4 May, 7:00JST to 23:00JST on 13 May.

Kanazawa Local Meteorological Office 5:50JST on 2 May to 23:30JST on 3 May, 8:00JST to 14:00JST on 4 May,
10:00JST to 23:00JST on 13 May.

52 MODIS #HEE®BDIERFIE

1 L 7= Terra/Aqua ffi 2 MODIS 7 — 4 1%, 2011 424 H 28 H~5 HSH& 5 A 9~15 HOT—# T, @I 1%
KREHDLF v VN ADEEZEL AT LA TZELIZLDE NASAYWNSAF LD TH S, MEFIEIZKR D
WY THDH. (VFHET—FWELY 7 U =7 HDF-EOS Z T, Level IBT—X# %7 /3y 7, KEMIE, %
fAfiET 5. QYT ZEEAWEL Y 7 N7 =7 ER Mapper & VT, O hL—F 7 —@ifg, OT11REE(E, @AVI
U =7 g, DAVI6 BEPEFERE, GPM2.5 MHEG DTV A 7 B2 1ER L, Geotif BE{R1FT 5. (3)GIS
Y7 MU =7 ArcMap &\ C, HIXE Geotif Bifg A KR T 5. 7o, BV A ZHGLIL, HEONZAEZD
PRFEEBOZ LT, Terra/Aqua BHEDEA, /SAMNL 994y (HENSHERE 1| JH9 2] ORHZENS D.

53 201144 H 28 H~5 H 5 BOHEBEBUEFER L ZR

Figs. 1~10 (2 2011 44 A 28 H~5 A 5 H ® Terra/Aqua f# /&t MODIS DB F 72 13K ORI W (F/REaFE « Bkt
70-150 [, AbfE 20-60 f£) AR, KDL hb—H T —mif%, ()L T11 RS GREFIF : 210-320K, K (X
FVE AR 2R, IR S—IX Fig. 1002 M., (c)lE AVI6 BPE# g GERVMHE) , (d)i% PM2.5 K
%{R, G,B =band10,band 9, T11} TH 5. HulXI & LT 20 £ = & OFEEERREERR, FHEL, LRI EHEFRRLTHD.

72¥5, MODIS &2 OFeE |, band10, band 9 TIXFFAFFASN OBIHMEOL G null (1272 5 (B 2 IXEZ B
WL725E7 LIl EIZe 2 2 035 5) OT, £OHE, (TIER R, G () BV Lickh, BT
B () OfEb/hE (BIGIRE T 2MEW) SAIFHFRALRL 2 LIER SN,

R RS AERS UT CRe L Cdh D, HAKEUERF JST=UT+9 R, o EREUER: CST=UT+8 F#, ORIRENH 5.
BERIE, FENMIH L TV AH EOGFNBEZIIK TH D Z L2 EKT 5. LUT O Figs. 1~20 ORI T
(O)T11 JEEE {5 2SOV T O i (a)(c)(d) & DRI ZFHTIIFE L TOZRW, IROT=DIZEDbIL TV 5. Bih, B
DY, () AVI6 BEFEFRRIENS T AVI>0 TH D H DN, WSRO0, RIERBIEFIZKE < HONHNE S BIER
WCREWWE (ZOHA THIREMEWY) 72O Zi#B1T 572D flbins. (a) Mr—F 7 —EgRTE L IEF IR
WREWEGLZ#80] LIZ S WS AIZ S (OISO, HOYGE, (o) CHEMBMH S TRWGITN, A YIZEDHMF

Taklamakan Desert Dunhuang

Fig. 1 April 28, 04:01-09:10UT, Aqua-MODIS
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Mongolian Plateau Gobi Desert

Fig.2  April 29, 03:05-08:15UT, Aqua-MODIS Beijing
Taklamakan Desert Gobi Desert

Fig.3  April 29, 12:30-16:00UT, Terra-MODIS Tibetan Plateau Beijing
Jili

TELRVDD, BA 5 1= DITE M S0 (ZOBE TIHHREDME) OE#kRT 5 -0l b 5.
LT OKDOFHAT, EAYETZIT PM2.5 RRUGH CTHEERBENCOWTE R LW DR H DD, b IdHEk
MINCHEARICREFE LWL D THLH72DTHD. BARIZEETHHDIZO WAL THD.
4 A 28 HENZIX, Fig 1Q@)IIRT LK 7 T~ B UM Bt L7 85338 (Dunhuang) 72 &2
LTW5.
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4 H 29 HEUZIE, Fig. 2@)(QDRILTRT L IICEY INER, £ A/ & hED T EWE 2 & Te KU iEE T
SRVERD MR LTRY, £72, Fig 2@(d)DEITRT X 9 ICPEEIZHM PM2.5 KREGRRH 5. Gk
(2 XAUFAERTD 5:00UT 0 PM2.5 JEFE1E 165w g/m® TH 5.)

4 A 29 HIZIZIE, Fig. 3Q)DMRIATRT XL IICHENI T U Z2 T BICBEI L CRBY, &7 7~ 8 U HE)
B Eb & F Ny FEFENLDOEWHIRL A9 & LTV, bR EWOFEMHICA>TWAHDT, Jbs k42T
P & REIBYE R U - T2 REMED B 5. CUIRCIEAbR o 15:00UT O PM2.5 JE 1T 168 p g/m’ T 5. )

4 A 30 HENZIE, Fig 4@@)(c) DRI TRT L 9O ICHEIT RN IICBE L, Jeimid &k (ilin) £ T3R5,
Fig. 4(a)(d)DEAL TR L 9 ISP EHERD PM2.5 KREIEYTEICFEAL T/AMERL L2/ 2 720,

4 A 30 BAZIZIX, Fig. 5@)DARIL TR X D ICEMIISARNICEICBEI L, #iE D EDOERIZA->TND.,

5 H 1 HEIZIZE, Fig. 6(a)(c)DIRATRT X 5 IZEII Lo~ 5. Z OB Fig. S(c) D #b D%
(FALHE 40 FELIR O N HHE L 7= b D TH L. o Tonxk 7z EXUL, TS TR X T T~ 1 D EEIR
DEWHIR LT > T D EHERITE 2. Fig. 6(a)(d)DFAL TR L 512 PM2.5 23 s~ iift -~ H A H 5 .
7€~ T, Fig. 6(c)(d) &V #iifp E22 THAb & PM2.5 RRUGHIENMNRE T Y o7 EHERITE 5. Fig. 6(c) D JLMNALES
~ BB CHEP R S 7220 oid, Fig 6(a)b) &k W ENFET D20 TH D, (Fig. 6 DIUNALE~ SEIROf

Yellow Sea

Fig. 6 May 1, 02:55-08:05UT, Aqua-MODIS Yellow Sea Korea Fukuoka Tottori
1 (b) : 1 ©
o
ﬁ"
A
)
Fig.7 May 1, 12:18-13:56UT, Terra-MODIS Kyushu Tottori Niigata
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UT, Aqua-MODIS Korea Kyushu Shikoku Honshu

LB, 5 i W
Fig.9 May 3, 02:44-09:20UT, Aqua-MODIS
W' ep—e e

#QJ‘ ; & ‘?Y

Fig. 10 May 4, 03:25-08:35UT, Aqua-MODIS
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Fig. 11 May 5, 02:32-09:10UT, Aqua-MODIS China east Fukuoka Tottori Kanazawa

SEBIAIREZIX 4:40UT=13:40JST EH CTH 5 DT, Table4 L0 JUNALE TIXEW R H 0, BEIR TIXEW RN &
12725 T4, ) Fig 6(d)DILNALES T PM2.5 235 (ILEATHRR) STV D DI, MR- O sy A f L
Tl HERIEND., ZDOZ X5 A1 BROEE (Fig. 7(c) THEIND.

5 H 1 B&IZIE, Fig. 7(c) & 0 U~ BEURE~FE R CHED AR ST s,

5 H 2 HIZIE, Fig 8(a)(d)D A TR L I IZHARDAIN « PUE - Tl & #§[E %25 Te O EI T PM2.5 23

M THFRR) SNTWD. 5§51 BTl LIz UM S Ak O K GeA TR S - 3hbiE, Mo R -* 72
TPM25 & LTHRHHEN TS, (FERIE, SEWREAFEN DR TEIN T 2P TCRE R 23 EIZIE T L
TNE, VRIS T L)

5 H 3 HIZ Fig. 9@)DFEAL TR L I HAR EZEE2ENILL B> TV D DT, Y (Fig. 9(c) B PM2.5 (Fig. 9(d))
bR S,

5 A 4 BIZIE, Fig 10(d)DOFEATRT X S, 5 5.1 G Tt Lz WAL & b0 K5 6 TR S ui= dibiX
PM2.5 & LTl GESE~ALATER) ShTnsd.

SHSHIL H51HTRLEL DI, TUNMHBHOREE THEIPOBBHI STV DR, BERUECILEO KRR AT
TR MBI S U CVZeu, Fig IO EALT/RT L H1Z, FEEHORGIERIFIE TERRIIPM2S & LT
SN TS, BEIRCAERE L 2 < JWER 72 0O T PM2.5 TIX7Z2Wy (6> THIDWWRI F- OIS TH 7200,
JUMNALERIZHSR AR D TPM2.5 Th D, - T, [RAEDRER L Fig 1I(A)DOFER & 13F/E L.

PUbZELod e, 4 A 29 BICE Y IVEFR T EREAT CRA LICIRWERNZ X 7 T~ 5 VR RS DO
R U 726 0N, WEHICHEZ, PEHRETREA Lz PM2.5 KE7E4E 4 A 30 H&~5 A 1| BIC#E 22T
RBLOVHW, ZANSHA I~2 BIZHARIZHRKL, 4 HEZIZS HETBHISN - EMmTE 5. ZauL, 43
oY 7r—<20 15 A2, 3 HOEWM=T a Yy Lz, HE-ZR EzEco (B1h, ¥ 7 7~ U biEBEkD)
#5758 Cd % Bacillus pumilus & Bacillus subtilis 282 < £ TV Z &) EFE LRV, (F  GIRKFO TV
— PO L TR 21T > C, FERELTWS.)

54 201145 A 9~15 A OFEEBIIER L B8

% 5.3 8 L [FIERIZ, Fig. 12~2112 2011 45 H 9~15 H® MODIS Ei{§ %2 7~d. {HL, (b)T11 {EEE({ OFFHIT
210-330K ThH 5. RES—IL Fig. 120" LTHD.

SH9H (Fig.12) 12i%, &&MIC BB 5 A 13 BIZ) BARSECET 2 HerED & 5 g7 .

5 H 10 HERIZ Fig. 13(@)()DARAUCART L S IZE AV EETHEDN A L. 72, Fig 13(d)DHE IR T XL
21Z, W5 (Shenyang) + K& (Changchun) 72 & & ETeHEHEAGE (ARFEHER EOBRTENER L TN D)
2 PM2.5 KEIGHRMNH 5.
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Fig. 13 May 10, 02:50-07:55UT, Aqua-MODIS Shenyang Changchun
Taklamakan Desert Mongolian Plateau  Gobi Desert

FNE 10 BARIZIT Fig. 14D FIUTTT L HITE L IAEFI S T EREE CO KRB EIICREL, ¥
7 T T RGNS DR A L, 11 BT Fig. 15(a)(c) DARALIZ /R T K 5 IZHR O JEEE /Y 13T v TV DR
SICEIEE Uiz, SRR b E DT80, SRS O JHEER /Y DOFR IR OE53 X Fig. 15(a)(d)> ARl AL
WORTEHICPM25 L LTHIH (METHERR) ShTW5b. £77, FRUEALOFTIZHERE O PM2.5 KI5
T, b EEN TN D,

Fig. 15(c) DN D JHEE /3%, 11 BAZICIE Fig. 16(c)D HAFRALOFNCEE L, 12 HEICIE Fig. 17(c) DA IR
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FUTRT K D ITERVEERVICIEE L= (Fig. 15(c), Fig. 16(c) & LT, JRWEIE CHRb L~V 5 £ T EN - T
HOT, Flc/e bz b bE&E B LHEHITE 5). £ LT, 12 HA&KIZIHE Fig. 18(c) DA RIFR IO P )
L7z, 728, ZOHEMO 12 AR EEOMENL, 10 HEOHFLE(E (Fig. 13(2)) T PM2.5 REIGRSHBH ST
LD T, HIREEROIIMRTE RV, ZoEET (PEHAGE) T & RRUGERIE UV H o 7o mrhetk
D%, 13 HRIZIE Fig. 19(c)D FAGRILIZ R T XL 918, EAPOIEIRHSDRNY T VA A by 7 a6 B AR B2
AEEL, BEUR~A)IR~FBRMAIDICEEL TV 5.
—75, Fig. 15(c) D&M D JEEH /3 LIS OER/3 1%, 11 HAZIZIX Fig. 16(c) FIFRALZ R L 5 IS HRICBEI L,

Gobi Desert Mongolian east end

Beijing

Fig. 16 May 11, 17:10-20:40UT, Aqua-MODIS Yellow Sea

Fig. 17 May 12, 02:38-09:15UT, Aqua-MODIS Yellow Sea
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Tottori Vladivostok

Fig. 20 May 14, 02:27-09:10UT, Aqua-MODIS

SEEEM Y DB R ETHRTWVADA, 12 HE F TITITER O KR 113 EICHE T L CUMIF RT3 -7 5
L <, Fig 17(e)nd L DA IEmm & L TR EUc< <7Ze>TWwa. LarL, Fig 15(d)® FMAFEHLIZ
R REHE D PM2.5 KA & IRA LT2IREED & 073, Fig. 17(a)(d) DU L 9 ICH#ET PM2.5 & LT
HENTWD. 13 HEICIHE Fig. 19(d)D B HITRT & 9 12 E B~ S5~ [E ~ H AMEC PM2.5 23t ST
WD, ZIUT/INRI DR & PM2.5 REIGAROIEGM T 5. Fig. 19(c)D FURALIZ RS X 5 IS ALER~ 5
IO B AW OFT % TL-UL 1 OEWABH SN TN 5.
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Fig.21 May 15, 03:07-08:15UT, Aqua-MODIS

Fig. 19(c)® FRIFRILTIZIMALE 26 BRI E T T, TR TIHEEUREDHRRE E ©C, #Ei M s
TWAHDT, Fig 19c)DFEFRIE, 13 BIZTUMNAEE~AbEORE A TEHP BBl S Z & L FJE L
SH 14 HEONS HOBAR EZETIE, AV Eif§ TIXEEESh SR 4172003, Fig. 20(d) % OF Fig. 21(d) D35
R E DI, PM2S BREARZILL HEHo TN 5.
PbEa2FELDBERDEICHRD. 50 10 BRICEY DVEETEWARAEL, 10 BRICIEWEE TS T
KRB B RZHZE L, 11 BARIZ 2 FIaNZorni, FEFAEE~ T 72360003 12 BTV SEIICHREZEL, (e
% CIIMER C X 2V O THERITIEH 523, FEHLIRERO PM2.5 REIEYLEIRG L) 13 HICY T VA A Ry
TS BAMEZ @Y, SEUR~FEIRICBZE L, —7, 11 BRICILEEEBTA~ T BRI N 1272 0,
HREREEIE O PM2.5 KRIBY S 12 BICHETE FZETRA L, 13 BN~ BIRIEICEE L 7.

ZDXHIT5 A 13 BITITEDN 2 s ARk TH L. Alb, OOV 75— 2 TERKFEHNHH
£ U2 ASD2 1E, T TVE I~ I e CRA L S PE AL CHE S A R E BIFC, I VA
A w7 —HAWZREB L TERAT (A)IRERH) ICBEELZLOTHY, 77—~ 3 THEEERKFEN
FHEE L 7= 350 ASDS2 138 o /L i~ = BRI TR AR U 72 sRD S WP B3R — S g & R6 i L CREEER R
(R FALTLNT) ICERELZ D THD. - T, FL ASD2 ELFHT TIN50, IR KL PERER R
HE L2 HEINERI U b DO TIEARWEERITEZ D, ZOZEITHLWER THS. 2%, ASDL ICEL Tiié
WK L FEEERIERHE LTEHIEFR LD THS.

6. %

552 O R INE S LTO AVLE, 33 BETCITEERED PM2S HEEZ#A L. TN 648 5w T
2011 4F 5 HIZPE B AS CREEZEIR O BT H 72 & & OISR (3 4 2 Ca) ([sA Lz, B, Sk
CD XA & PM2SALEWE M E LT =2 &, SCRODTIIMEREER (W) 2MEE L -2 L%
WELTWHZ &L, RV E— ey ZONEN LR ZITo 7.

ZORER, 2 OOHRA <> b, HIL, 2011 4E4 A 29 H~5 H 5 HO®EDA <>~ (5 5.3 €, Figs.2-11 &)
E5H10~13 HOEWA X b (554 i, Figs. 13-19 2), 8H V0, FIEEE CEMDE PM2.5 OZEh% B0
MFBHZ LIk, (1) SAEMOMEITA4H 29 BHE721%5 A 10 HOF L DV E R~ 2 ERE T O DI AR,
KOO R ERAGH T o 7o & JTHE RN 25X BT, 38 & —IMEM LD LR 72729
EHEETE D L, (2) (LFWEORAEIL 4 H 30 HE~5 H 1 HOWME E22, £72135 A 12 HOwE E4eE7-
I ERAEES, TER E PM2.5 RRIBYWNR U otz tHiE T 52 L, (3) ZLTEALNS H 1~5
HEZIZSH 13 BIZHARICHRR LIZ & ismT 5.
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228, 5 H 13 HICHEW 2 HFRhS ARICHRE LI-Z L2 BN LI-Z 1L, AFEORED 1 >TH5H.
Loit b N OMEEEIZBIRT AR & PM2.5SICHOWT U B— hE L T OB LR EE T A T ETHD.

o 33

ARBFFEIL, SCERFHEAE « Rk 23~27 SR RERLS LR RIS RN E AR TR Sz o 56 THEREHII Z 1) D BREE D FHH
EORABICBET DHFE LA (2B« FILMER]) OB E2 T TBY, EHT 5.
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