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Possibility of Applying Infrared Background Threshold Values for
Detecting Asian dust in Spring from Geostationary Satellite
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Abstract : There has been an increasing trend in damaging by the Asian dust in spring. The
continuous monitoring of the dust event with IR channels in geostationary satellite is very useful for
forecasting and preventing the event. However, the monitoring with the IR channels revealed various
problems associated with sensitivity. To eliminate these problems, we introduced a new concept of
monitoring by constructing the background threshold values (BTV) and aerosol index (AT). This paper
is about to test the reliability of this concept by applying to geostationary satellite, MTSAT-1R.
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Fig. 1. BTD between 11 and 12um at 15:33 KST (day) on 1 (a) and 2 (c) March 2008. The same as (a) and {c) at 03:33 KST (night)
on 1 March 1 (b} and 2 {d} 2008.
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Fig. 2. Background Threshold Values (BTV) distribution at 0633 UTC on 1 March 2008 (left), on 2 March 2008 (right).
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Fig. 4. (a) BTD distribution at 0633 UTC on 1 March 2008, (b) Derived aerosol index distribution based on (a) at same time.
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Fig. 5. (a) BTD distribution at 1833 UTC on 1 March 2008. (b) Derived aerosol index distribution based on (a} at the same time.
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-392-



Possibility of Applying Infrared Background Threshold Values for Detecting Asian dust in Spring frorm Geostationary Satelfite

A, 2%, £37] 5o 43¢ 9] g2 ofolzie
2] of OiEJI%Ol Aoistet. o|H3t EAA

BTD ¥RloZ 3 SANEEE = AR
WE Hofpola Fopzt 2|3l dfokat S0
28l S HolFglet, ofidt Ul NEHEA
=, 757 5ol thgt F3E AANT7] £37] 2o
olch,

2 Ao As 7G-S 0] 88t ofofR& B
SEGA WA A A ol EE AR el 1 A

o

|
9 =9 7HsAgol 24 o] Atslict Held A
2& ol 1 12 pm) ¥i7] LEAolE o] g
BTD ¥Hlo] 72l 2AEE gt ezs of sy
S o187 BAEA Y 7He A &3k “5\ Zéll%u
YAollAf Y] ozt ALl BEL
S0l AAT HFol hsste ' Zééh 3 ?4
50| 7Hs8)A AL i) Fpdol =go] | Aolm A
A7 BAp 27178 Al 2R o] F50] 7hss| A Ao,
o) WM AT ol AU Helok 98 w2
A= el A8 = 9lg Folt.

AF AR

o] 7= 7V 715 W3t 4] - dl& W 271
219 73 (RACS 2010-10103) BK219] x|9e =
S Gt

H2ey

AWS, A £ 1989 3FA HA £ $54 o9
off A% 2AL A3, Sty EEEE]R], 50):
68~78.

SR, ZANE olEzl, 2006, A4 AES o]
ofo|2& @A A ¢ U= B4,
7“%‘*15@4 22(6): 507518,

Ackerman S. A. and K. 1. Strabala, 1994. Satellite

remote sensing of HySO4 aerosol using the 8

o
=

=
1 o
i

to 12.um window region: Application to

Mount Pinatubo, Journal of Geophysical

Research, 9%D9): 18639-18649.

Bemtsen T. K, S. Karlsdottir, and D. A. Jaffe, 1999.
Influence of Asian emissions on the
composition of air reaching the North
Western United States, Geophysical Research
Letters, 26(14): 2171-2174.

Chun Y., K. O. Boo, ]. Kim, and S. U, Park, 2001.
Synopsis, transport and physical characteristics
of Asian dust in Korea, Journal of Geophysical
Research, 106(D16): 18461-18469.

Gu Y, W.1 Rose, and G. ]. S. Bluth, 2003. Retrieval
of mass and sizes of particles in sandstorms
using two MODIS IR bands : A case study of
April 7, 2001 sandstorm in China. Geophysical
Research Letters, 30(15): 1805, doi : 10.1029/
2003GLO17405.

Hauser A., D. Oesch, and S. Wunderle, 2005. NOAA
AVHRR derived Aerosol Optical Depth
(AOD) over Land : A comparison with
AERONET Data, Journal of Geophysical
Research, Vol. 110, D8204, doi : 10.1029/2004
JD005439.

Huang ], J. Ge, and F. Weng, 2007. Detection of
Asia dust storms using multisensor satellite
measurement. Remote Sensing of Environment,
110(2007): 186-191.

lino N., K. Kinoshita, A. C. Tupper, and T. Yano,
2004. Detection of Asian dust aerosols using
meteorological satellite data and suspended
particulate matter concentrations, Atmospheric
Environment, 38(2004). 6999-7008.

Jaffe D., T. Anderson, D. Covert, R. Kotchenruther,
B. Trost, ]. Danielson, W. Simpson, T.
Berntsen, S. Karsdottir, D. Blake, J. Harris, G.
Carmichael, and 1. Uno, 1999. Transport of
Asian air pollution to North America,
Geophysical Research Letters, 26(6): 711-714.

Kwon H. [, . H. Cho, Y. S. Chun, F. Lagarde, and
G. Pershagen, 2002. Effect of the Asian dust

event on daily Mortality in Seoul, Korea,

~393~



Korean Journal of Remote Sensing, Vol.26, No.4, 2010

Environmental Research Section A 90, 1-5 (2002).

Liu C. and M. H. Smith, 1995. Urban and rural
aerosol particle optical properties, Atmospheric
Environment, 29(22): 3293-3301.

McKendry L G, J. P. Hacker, R. Stull, S. Sakiyama,
D. Mignacca, and L. Reid, 2001. Long-range
transport of Asian dust to the Lower Fraser
Valley, British Columbia, Canada, Journal of
Geophysical Research, 106(D16), 18361-18370,

Monn C. H., O. Braendli, G. Schaeppi, C. H.
Schindler, U. Achermann-Liebrich, P. H.
Leuenberger, and Sapaldia Team, 1997.
Particulate matter < 10 ym(PM10) and total
suspended particulates (TSP) in urban, rural
and alpine air Switzerland, Atmospheric
Environment, 29(19):. 2565-2573.

Prata A. ], 1989. Observation of volcanic ash clouds
in the 10-12 window using AVHRR/2 data,
International Journal of Remote Sensing, 10: 751-
671.

Saxena V. K, S. Yu, and J. Anderson, 1997. Impact
of Stratospheric volcanic aerosols on climate :
evidence for aerosol short-wave and long-
wave forcing in the southeast US, Atmospheric
Environment, 31: 4211.

Takemura T., I. Uno, T. Nakajima, A. Higurashi,
and I Sano, 2002. Modeling study of long-
range transport of Asian dust and
anthropogenic aerosols from East Asia,
Geopkysical Research Letters, 29(24): 2158, doi :
10.1029/2002GLO16251

Torres O.,, A. Tanskanen, B. Veihelmann, C. Ahn, R.
Braak, P. K. Bhartia, P. Veefkind, and

Pieternel Levelt, 2007. Aerosol and surface
UV product from Ozone Monitoring
Instrument observation: An overview, Journal
of Geophysical Research, 112(D24547): doi :
10.1029/2007JD008809

Vickers R. S. and R. P. Lyon, 1967. Infrared sensing
from spacecraft: A geological interpretation.
Thermophysics of spacecraft and Planetary Bodies:
Radiation Properties of Solids and the
Electromagnetic Radiation Environment in Space,
edited by G. B. Heller, Pages 585-607,
Academic, San Diego, Calif

Wen S. and W. L. Rose, 1994. Retrieval of size and
total masses of particles in volcanic clouds
using AVHRR bands 4 and 5. Journal of
Geophysical Research, 99(D3): 5421-5431.

Xiao H., G. R. Carmichael, and J. Durchenwald,
1997. Long-range transport of Sox and dust in
East Asia during the PEM B experiment,
Journal of Geophysical Research, 102(D23):
28589-28612.

Yu T, W. I Rose, and A. J. Prata, 2002. Atmospheric
correction for satellite-based volcanic ash
mapping and retrievals using “split window”
IR data from GOES and AVHRR, Journal of
Geophysical Reasearch, 107(D16): 4311, doi :
10.1029/2001DJ000706.

Zhao T. L, S. L. Gong, X. Y. Zhang, and D. A. Jaffe,
2007. Asian dust storm influence on North
American ambient PM levels: observational
evidence and controlling factors, Atmospheric
Chemistry and Physics Discussions, 7: 9883-9686.

-394-



