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Sensitivity Analysis of IR Aerosol Detection Algorithm

Jong-Sung Ha, Jae-Hwan Kim t, and Hyun-Jin Lee

Department of Atmospheric Science, Pusan National University, Korea

Abstract : The radiation at 11um is absorbed more than at 124m when aerosols is loaded in the
atmosphere, whereas it will be the other way around when cloud is present. The difference of the two
channels provides an opportunity to detect aerosols such as Yellow Sand even with the presence of
clouds and at night. However problems associated with this approach arise because the difference can
be affected by various atmospheric and surface conditions. In this paper, we has analyzed how the
threshold and sensitivity of the brightness temperature difference between two channel (BTD) vary with
respect to the conditions in detail. The important finding is that the threshold value for the BTD
distinguishing between aerosols and cloud is 0.8°K with the US standard atmosphere, which is greater
than the typical value of 0°K. The threshold and sensitivity studies for the BTD show that solar zenith
angle, acrosols altitude, surface reflectivity, and atmospheric temperature profile marginally affect the
BTD. However, satellite zenith angle, surface temperature along with emissivity, and vertical profile of
water vapor are strongly influencing on the BTD, which is as much as of about 50%. These results
strongly suggest that the aerosol retrieval with the BTD method must be cautious and the outcomes
must be carefully calibrated with respect to the sources of the error.
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Fig. 1. (a) The Observed aerosol size distribution from AERONET over Anmyon on March 20, 2001 and (b) calculated aerosol size

distribution.
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Fig. 2. The variation of (a) BTD and (b) BT as a function of aerosol optical thickness : Dotted line is for “Dust-like”; Dashed line is for
“Volcanic ash”; Dash dot line is for “75%H2S04”; Dash dot dot line is for “Sea spray”; Solid line is for “Quartz’; X is for

“Meteoric dust’; Square(r) is for “‘Hematite”..
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Fig. 3. The variation of (a) BTD and (b) BT as a function of satellite zenith angles (SatZA).
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Fig. 4. The variation of (a) BTD and (b) BT as a function of the height of yellow sand presence.
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Table 1. Emissivity at the wavelength of 11zm and 12um for
the classified land covers.

Land cover 11 #Iﬁrmssmtilz m
green needle forest 0.990 0.990
green broadleaf forest 0.989 0.989
senescent needle forest 0.982 0.980
senescent broadleaf forest 0.966 0.965
Senescent grass savannas 0968~ 0.967
senescent sparse shrubs 0.966 0969
senescent sparse shrubs 0.964 0.967
arid bare soil 0.959 0.963
green woody savannas 0.989 0.990
senescent woody savannas 0.978 0979
organic bare soil 0.969 0.969
green grass savannas 0.988 0.988
water 0.989 0.988
snow, ice 0.991 0.984
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Fig. 8. The threshold value of BTD as a function of surface
type. X axis represents green needle forest, green
broadleaf forest, senescent needle forest, senescent
broadieaf forest, senescent grass savannas, green
sparse shrubs, senscent sparse shrubs, arid bare soil,
green woody savannas, senescent woody savannas,
organic bare soil, green grass savannas, water, and
snow/ice respectively.
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Fig. 9. The threshold value of BTD as a function of surface
temperature and surface types: dotted line is for
“Snow/ice”; dashed line is for “Green broadleaf forest”;
solid line is for “arid bare soil".
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