Korean Journal of Remote Sensing, Vol.22, No.6, 2006, pp.495~505

ooi2E FF 7= A% MODIS 9Jol=Z xj=9 H§

Application of MODIS Aerosol Data for Aerosol Type Classification
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Abstract : In order to classify aerosol type, Aerosol Optical Thickness (AOT) and Fine mode
Fraction (FF), which is the optical thickness ratio of small particles(<14m) to total particles, data from
MODIS (MODerate Imaging Spectraradiometer) aerosol products were analyzed over North-East Asia
during one year period of 2005. A study area was in the ocean region of 20°N ~ 50°N and 110°E ~
150°E. Three main atmospheric aerosols such as dust, sea-salt, and pollution can be classified by using
the relationship between AOT and FF. Dust aerosol has frequently observed over the study area with
relatively high aerosol loading (AOT>0.3) of large particles (FF<0.65) and its contribution to total AOT
in spring was up to 24.0%. Pollution aerosol, which is originated from anthropogenic sources as well as
a natural process like biomass burning, has observed in the regime of high FF (>0.65) with wide AOT
variation. Average pollution AOT was 0.31+0.05 and its contribution to total AOT was 79.8% in
summer. Characteristic of sea-salt aerosol was identified with low AOT (<0.3), almost below 0.1, and
slightly higher FF than dust and lower FF than pollution. Seasonal analysis results show that maximum
AOT (0.33£0.11) with FF (0.66 £0.21) in spring and minimum AOT (0.19 £0.05), FF (0.60£0.14)
in fall were observed in the study area. Spatial characteristic was that AOT increasing trend is observed
as closing to the eastern part of China due to transport of aerosols from China by the prevailing
westerlies.
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Fig. 1. Aerosol surface area distribution with the main modes
and interesting particles by Whitby, K. T. and Cantrell,
B. K., 1976.
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Fig. 2. ROI(Research Of Interesting area): Longitude:
110~150°E / Latitude: 20~50°N.

-497-



Korean Journal of Remote Sensing, Vol.22, No.6, 2006

of spgrachae 9). A Qe AOTS} FFO] A4S
A% olgstel, Ao that th] fojz e} £7

d 22 AHE efsty] ffste] 20059 33 F¢9
HE ARE olgsiqint, 18| RS et
A2 stol & A 0.7 x0.1°(¢F 10km”)2] 3
HEE 7= B3 st AOTS FFO| At
Alof| oJ5t 27E FEL Barnaba and Gobbi, (2004)
o] A5l | Hel| 3t =Fatk 7ol 37kx] £ dj7] 9
ANZZ(HAYA, HF YA, LEYDE W22 1A
ot FEUSE AR oA 282 Ao osf AzgH
BE wids] dAste] FAY olssies HAUA
(Dust aerosol), HFE<] 2h-8-0 2 vir} FHoj| A A4 E
£ 9 UAHMaritime aerosol), 1)L EeHF Aot
AAEZEE AYHo| AL} Ao s foHe &
d A Pollution aerosol)7} olell siggict, o]2igt &
F TR o185l B3, 4, 59), 456, 7, 89), 7t
£09, 10, 11%), AL&(12, 1, 299 20053 33 F<
AZE AOT 547 & AOTS Froll tigh zF 74 of
o|2&9] 7|25 AAletrt, E3F 7t ZAlE 79 ©f
3t9] FEULE 7123 A9 AOT ¥ FF AFZlA A

ofstgiet.

m A =

.

Aol TEA| Q] FHOAIOFA A4 Q] 371A]
Q) ofoj2E9] LE 7|E& AAISE| el Agt
gt AR E gtol 1 3o Yehiiglch 37 32 4 Al
of 3g3l= MODIS RGB %4}, AOT, FF £x ot}
2 ol Al Pshe di7|@el UxeAe] 3
£ A ol A St T5E 49 20 FoiA Hof
A, mAYA gGel| 2 BEsh= LAY AL F
kY] @ dofojRZo) BFO R [elsl: 8Y 28
A 2| GofA], 5] Agko] glom oA 54l
S odofolf2Fo] A gl FAU7I dPshe
HEAAe] AL 0¥ 159 FfsilA, 2z B=

AL B ARG ez FAJste) vepgich WAY
2} (@9 LAYt 2 A AOT7H & o B2 a2
Lteb AOTREC. 2= FHiEo] of et Wi RGBYA
A HAUR B9 gae o FRIxe] H AFM

=]

O F AZFHQI Aojo] Qi ot AlZHE Apol= ¢
2] F| A (A2, 2ok ) FEEAAGEE, F9)0
JFL 9] fEo] o] JAL ol g3 dlEH ¢x}e]
FRE TET ok dAY FE2 A 279
ulg} 28 ¢xHCarbon, Sulfate)?t & UYAHDust,
Sea—salt)& o] o FFEA ) el F4
(Carbon, Dust), H]Z44(Sulfate, Sea—salt)o= +
Rt

olgjdt ME 2 B3 EHS 7 & oolREY
TE 71EE MRS $iste] 19 304 E5H o]
£ 554 AOTY FF AZ8AE 18 42 YehY

7t FHE B0 R 2O B2 HAIYR
AQT ) 0.3%F FF < 0.65914 B=5[91oH df
o] A AOT7} 0.6~1.0 Afoo] EE3H= E3o]
o}, AR A9 e 22 AOT (€0.35)%F vl
FF (€0.65)9] W9lol] e Fdl= E4& Bk &
] giEel dUAE AOTS Zhol oF 0.124 et
W=t ol Smirnov et al. (1995)0f14 H1¥ 4}
Aol eHE9 fYo] gl & il g
AOT9| gro] AOT<0.1%1 EAT FARICE H7] e ¢
o) ko] Qi ALof Halch oAU AL
AOTZE 3} ¥olrl W uhd 35202 ujM|z}
FA(FF0.65)° EEsh= 54L& Bt wekA 1
43} Zho] HA|IA}] 749 AOTHY0.33} FFL0.65, 3|d
QIzte] AL AOT0.3%} FF(0.65, 121 L@}
72 AOTHS}] AHHglo] FFY0.650] sigddts 257
2 HASHACE,

HR715 e A st 2 7H9) o
& 790 AHgslel 19 59 o] Yehiglth I
5(a) RGBEATIAM 20054 4€ 13% F=5-5A] ol
A Bejzd ez Azl AR (haze)7t FUEE B$-
olc}, o] gduje] AOT7F EA01.0) VErE L, AlAIE
BR71Ee Ago= Qs Ayt 3 dFAS
ol g 4= 9ot 13 5(h)9) B¢ 64€ 23U B+ F
B2 tht SR GollA] Azt AR EEE
24 gd)og Qlste] RS FaAHo] £
AOTOLOE Uehion ER7]E 9sid g
A2 FEEGI v 18 509 A= 1Y 6¥9
2hgSt A BEE G2, RGBEANA AL §
sl ) BEAHoZ S0 di7] oo 2EEHA

l‘ﬁiiﬁjmﬁ;zkm
rmoﬁ___rlmk
L%o

£

[

-498—



Application of MODIS Aerosol Data for Aerosol Type Classification

125

1.50 0.00

o d1d 118 122 136 135 134 135 142 146

=R

1.50 0.00

(©

Fig. 3. RGB(left), AOT(middle), and FF(right) images of different cases of (a) Asian dust on 20, April, (b) Pollution on 28, August, and
(c) Maritime on 15, September, respectively. Note the red boxes in RGB images are the data sampling areas for threshold
value determination in Fig. 3.
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Fig. 4. Classification of aerosols into 3 categories such as (a) Dust case which
shows the property of high AOT with low FF, (b) Pollution case whose
property is high AOT with high FF, (c) Clear day case of low AOT and FF; the

origin chart.
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Fig. 5. RGB(left), AOT(middle), Type classified(right) images for application of threshold values into other cases on (a) 13 April, (b)
23 June, and (c) 6 November, respectively.
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Fig. 6. Seasonal variability of each aerosol type of AOTs(left), Asian dust(middle-left), Maritime(middle-right), and Pollution{right)
aerosol in (a) Spring, (b) Summer, (c) Fall, and (d) Winter, respectively.
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Table 1. Seasonal average and standard deviation values of each type aerosol (AOType +5.d.), the each fraction to total mean AOT

(AOT*ype £s.d.), and total AOT (AOT £s.d.).

Application of MODIS Aerosol Data for Aerosol Type Classification
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Total 0.54+0.27 0.14+0.02 0.29+0.06 0'84;§;?2 1 0?265i1 ((;(.7())1 0. (1549i4;7;)3 0.24+0.07

Table 2. Seasonal average and standard deviation values of each type aerosol (FFype £5.d.), the each fraction to total mean FF

(FF*ype £5.d.), and total FF (FF =s.d.)
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