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Analysis of Aerosol Change in South Korea

using Aqua Atmosphere Images

Dong-Yeob Han'

Department of Civil and Environmental Engineering, Chonnam National University

ABSTRACT

This research analyses the atmosphere change in South Korea using time series images
of Aqua L3 low resolution. The monthly aerosol MODIS data was obtained from July 2002
to October 2010. The optical depth mean in aerosol product were compared and analyzed
on the 25 site. It is notable that asian dust affected in spring and high optical depth

frequently occurred in recent year.
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Table 1. Primary use of MODIS sensor

AFEA)7) 1

_’FZ

i, S5k, AT
st} 78] ooj2E&E 217k A
(visibility) 7FAol &2

717k A

L3} nlo] @ulj A Abshe} 72 Q1Ee] o)

o wYHE ool T PelE ck

Primary Use Band Bandwidth” Spectral Radiance? spatial
. 1 620 — 670 21.8 250
Land/Cloud/AerosolsBoundaries 5 311 =376 517 950
3 459 — 479 35.3 500
4 545 — 565 29.0 500
Land/Cloud/AerosolsProperties 5 1230 — 1250 5.4 500
6 1628 — 1652 7.3 500
7 2105 — 2155 1.0 500
8 405 - 420 449
9 438 — 448 419
10 483 — 493 32.1
Ocean 11 526 — 536 279
Color/Phytoplankton/Biogeoche 12 546 — 556 21.0
mistry 13 662 — 672 9.5
14 673 — 683 8.7
15 743 — 753 10.2
16 862 — 877 6.2
17 890 — 920 10.0
AtmosphericWater Vapor 18 931 — 941 3.6
19 915 - 965 15.0
20 3.660 — 3.840 0.45(300K)
seesCnaaoure || H=1s | B0BD
23 4.020 — 4.080 0.79 (300K)
AtmosphericTemperature 24 4.433 — 4.498 0.17(250K)
25 4.482 — 4549 0.59(275K)
26 1.360 — 1.390 6.00
Cirrus CloudsWater Vapor 27 6.535 — 6.895 1.16(240K)
28 7.175 — 7475 2.18(250K)
Cloud Properties 29 8.400 — 8.700 9.58 (300K)
Ozone 30 9.580 — 9.880 3.69(250K)
srosotmemnnre || 107010 st
33 13.185 — 13.485 4.52(260K)
) 34 13.485 - 13.785 3.76(250K)
Cloud TopAltitue 35 13.785 — 14.085 3.11(240K)
36 14.085 — 14.385 2.08(220K)

1) Bands 1 to 19 are in nm; Bands 20 to 36 are in um
2) Spectral Radiance values are (W/m?—ym—sr)
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JeFslr 4= Qlth MODIS Al &= Ada5
o] cross %3 2330 km along %3 10 km®
i, 0.41~15 m2] +33g ool 36712 =&
7HA a1 9o, 250 m(1-2 W), 500 m(3—
7N =), 1 km(8-36 ME) 2] 7t SIAE,
12 bits WAF =S AT 2 580
= A9} ke A, ollojuE w5, E%
= W7 T, W LAE 2, 750 L
FH5olth(Table 1).

ofojelf 1~7TH WHEF o] &3] s,
U oA = oloje) &3} g AL
TE 7] AdEs G 5 lrk MODISE=
53] olojel& F8tA A Y] skl
doje& A5 54935 I
Atk HEell A ool AR o
AP ofolelEs A e Zlo] MODIS
tlolElel| A 7hsat, & A7-9) 78 H& o]},

E

3

N
I e

o

—

SIS

i

_,d
o
it

Nt
ne,
flo

TR

2. A4

2.1, A LHR|A A ALE H[O|E

Ao AREE A} R Aqua 1498 0 2 HEH

2] 83 2k291 L3—Collection 05109,
dd, 8¢, € FHARE A st
MODIS &3 ¢]#] (http://ladsweb.nascom.
nasa.gov/data/) oA F5 >SS ol
EAFgM s €HE JHakes AFES L3
Low—Res Monthly B|o|E] & o] &3}%i ).
oA A A e Fig. 13 #o A%
125~130°, 9% 34~39° 9 Heka} 1 3%
oot} A7 9] L 1°7HolH, & 25719
AR gt gks Ay QltkFig. 1). ZF $IXE
Tab7] flste] 2670 A & A4S 162,

N

I M

SeheES 512 A PRk 1 e A4

Fig. 1. Location of the study area.
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Table 2. Aqua L3 low—resolution monthly data

Type Time Statistic

2002/07/01
2002/08/01
2002/09/01
2002/10/01

Optical Depth's mean,

MYDO8_M3" ;
maximum

2010/07/01
2010/08/01
2010/09/01
2010/10/01

1) M3(Aqua image), E3(Terra image) t}.
2.2. MODIS CH7| At=2

Terra EAEH Aqua =5, T+ EHFNA
TR 671 #@@2 MODIS W7l A=
(product) 2 MODO04_L2(Terra) & MYD04_1.2
(Aqua) 7} 1tk @2 MODIS A& ofloj 2],
water vapor, 7+ (cloud), 7% vlA=
(mask), 22 t7] (joint atmosphere) product
ojth. 53] oojel& Az = oojelE |,
ofoj &
or Depth: AOT or AOD), YJA} 271, ollof &
= EYEH

=
S
T

387 (aerosol optical thickness

mass concentration, 38 &4
stk G2 #Akm e Fiked s
(nadir) oI|4] €F 10 kmo]t},
AODE] -§-&-tok= A4S A3 7HA| ¢
7127, elojel& o] A Y sinke] EUEF,
AR 9 AbE FUEY, SARY 29
712, A73 374, |+ Radiation Budget,
|13} Solth MODIS 2 AOD #o.=
H 28 g3 AOD 48] &l Ak
& W9 -0.05~5.00]31, 550 nm
AE53he o] g-stth 183l $4 AODE
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g3 7] A5= 919 A5 4709 a2
AR E5E AP F 600~800712] FAFS
1" g2 dstal Qlvk. web 2 HolE 9
shags 360(7FR) X 180 (M 2) o]t} “Data
Fields"®] 8 F A% Solar ¥ 7k, Abeh2t,
FstA £/, mass concentration, ¥HAFE
(reflectance), angstorm #|4=(exponent) -l
e B, Ao, AL, EFRA, FEHLS
Soltt. oolel % HeHA T 97)e] mg)
deiazg BRe o Qv ddie
1~4, large sea salt 5~7, large mineral dust

8~9°|tt.

small2

2.3. MODIS oj|o{2{&

ool gl & &g F2> MCST(MODIS
Characterization Support Team) el 2J3l] A&
= BAE WAk 71E g8 SAEol
ko 2 ARg-Hrt MODIS HoJEl& fFAFS
tlo]E]e] Fgtolek= &m €] “Collections" 0%
T9Hth #2e MODIS efofe]< dlo]E]e
“MODIS Deep Blue aerosol retrieval” &1.2]
ol F7HE 1o, o= Apehat e HhE
A L] el A lolE A (gap) & A&t ©]
dlo]E+= “Collection 5.170]2} 3h 613 7F2]
MODIS Aqua®l AA5-4, X34 v)w 23}
ALAA A #5545 (Global Ground—
based Sun—photometer Network) ¢l
AERONET¥ dA)et= Aas AT
Levy et al.(2010) = total AOD(depth) & I'&
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Fig. 2. Dust from Gobi desert over the South
Sea(MODIS image aboard the Terra

satellite on November 12, 2010).
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Fig. 3. Mean of monthly AOD (Jul2002 ~
Oct2010).
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Fig. 4. Annual mean of monthly AOD.
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