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Estimation of Aerosol Vertical Profile from the
MODIS Aerosol Optical Thickness and Surface
Visibility Data

Kwon-Ho LEE'™

2 AFrelA= MODIS AF9/des 4% ofojyE Js7r Al gl &
Al ARE o]&3le] ooy AR E
e 2

ol

o
o
w
I+
©
w
W
=
3
o
5
I+
o
oo
>~
=
3
i
i
Auj
L
'_E
I
ik
=
o
iih)
=
il
)
oft
o
Hu
4
~
-3
2
v
B
>
-,
N

S0 ARRES T+ YUoH, AFAOR KML g0z mgH] Bl dol o] 87
54 WakE A B8l B Aoz s

ZF20{ : MODIS, AIEAHzE|, oflo{2{E, 2485, KML

ABSTRACT

This study presents a modeling of aerosol extinction vertical profiles in Korea by
using the Moderate Resolution Imaging Spectro—radiometer (MODIS) derived aerosol
optical thickness(AOT) and ground based visibility observation data. The method uses
a series of physical equations for the derivation of aerosol scale height and vertical
profiles from MODIS AOT and surface visibility data. The modelled results under the
standard atmospheric condition showed small differences with the standard aerosol
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vertical profile used in the radiative transfer model. Model derived aerosol scale
heights for two cases of clean( 7 mopis=0.12£0.07, visibility=21.13%£3.31km) and hazy
atmosphere ( 7 yopis=1.71%0.85, visibility=13.33%5.66km) are 0.63%0.33km and 1.71=%
0.84km. Based on these results, aerosol extinction profiles can be estimated and the

results are transformed into the KML code for visualization of dataset. This has

implications for atmospheric environmental monitoring and environmental policies for

the future.
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FIGURE 2. Comparison of the standard aerosol extinction profiles from 6S radiative
transfer model for different visibility conditions(solid lines) and modeled extinction
profiles(solid circles) suggested by this study

TABLE 1. Comparisons of extinction profiles from 6S and modelling in this study

6S Visibility Abs. Difference [km™']
5km 0.001
23km 0.0003
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FIGURE 3. Aerosol optical thickness from the Terra/MODIS on 26 April 2012(left)

and 9 May 2012(right)
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TABLE 2. 40 meteorological observation sites for visibility used in this study. observed data

on 26 April 2012 are listed

Name  Latitude Longitude Visibiity — AOT hsgg‘het Name  Latitude Longitude Visibilty — AOT lfggﬁ
Seoul 371.57 126.95 20 0.17 0.87 Mokpo 34.82 126.37 20 0.16 0.84
Baengnyeongdo 37.95 124.62 20 NA NA Heuksando 34.68 125.45 12 NA NA
Incheon 37.47 126.62 20 0.22 1.13 Wando 34.38 126.70 20 0.20 1.02
Suwon 371.27 126.98 17 0.37 1.61 Yeosu 34.73 127.73 20 0.17 0.87
Cheorwon 38.13 127.30 20 0.15 0.77 Jindo 34.47 126.32 20 0.16 0.80
Chuncheon 37.90 127.73 20 0.06 0.33 Suncheon 35.02 127.37 18 0.05 0.23
Wonju 37.33 127.93 20 0.08 0.40 Jeju 33.50 126.52 25 0.15 0.95
Sokcho 38.25 128.55 20 0.05 0.26 Gosan 33.28 126.15 15 0.15 0.57
Bukgangneung 37.80 128.85 20 0.03 0.15 Seogwipo 33.23 126.55 25 0.15 0.95
Daegwallyeong 37.67 128.72 20 0.08 0.39 Seongsan 33.38 126.87 20 0.12 0.63
Ulleungdo 37.47 130.88 25 0.14 0.90 Uljin 36.98 129.40 20 0.03 0.14
Cheongju 36.63 127.43 20 0.10 0.49 Andong 36.57 128.70 20 0.11 0.57
Seosan 36.77 126.48 20 0.17 0.84 Deagu 35.88 128.62 25 0.05 0.35
Daejeon 36.37 127.37 20 0.07 0.36 Pohang 36.02 129.37 25 0.09 0.55
Cheonan 36.77 127.12 20 0.25 1.29 Busan 36.10 129.02 30 0.08 0.61
Boryeong 36.32 126.55 20 0.11 0.57 Ulsan 35.55 129.32 25 0.06 0.39
Gunsan 36.00 126.75 20 0.10 0.49 Changwon 35.17 128,57 25 0.09 0.59
Jeonju 35.82 129.15 20 0.11 0.56 Tongyeong 34.83 128.43 25 0.08 0.54
Gochang 35.33 126.58 20 0.17 0.86 Jinju 35.15 128.03 25 0.07 0.45
Gwangju 35.17 126.88 20 0.05 0.23 (Geochang 35.67 127.90 28 0.04 0.25
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FIGURE 4. Google earth result for MODIS AOT map with modeled aerosol
extinction profile for (a)24 April 2012 and (b)9 May 2012
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