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Examining Influences of Asian dust on SST Retrievals
over the East Asian Sea Waters Using NOAA AVHRR Data
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Abstract : This research presents the effect of Asian dust on the derived sea surface temperature
(SST) from measurements of the Advanced Very High Resolution Radiometer (AVHRR) instrument
flown onboard NOAA polar orbiting satellites. To analyze the effect, AVHRR infrared brightness
temperature (TB) is estimated from simulated radiance calculated from radiative transfer model on
various atmospheric conditions. Vertical profiles of temperature, pressure, and humidity from
radiosonde observation are used to build up the East Asian atmospheric conditions in spring. Aerosol
optical thickness (AOT) and size distribution are derived from skyradiation measurements to be used as
inputs to the radiative transfer model.

The simulation results show that single channel TB at window region is depressed under the Asian
dust condition. The magnitude of depression is about 2K at nadir under moderate aerosol loading, but
the magnitude reaches up to 4K at slant path. The dual channel difference (DCD) in spilt window
region is also reduced under the Asian dust condition, but the reduction of DCD is much smaller than
that shown in single channel TB simulation. Owing to the depression of TB, SST has cold bias. In
addition, the effect of AOT on SST is amplified at large satellite zenith angle (SZA), resulting in high
variance in derived SSTs. The SST depression due to the presence of Asian dust can be expressed as a
linear function of AOT and SZA. On the basis of this relationship, the effect of Asian dust on the SST
retrieval from the conventional daytime multi-channel SST algorithm can be derived as a function of
AOT and SZA.
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Fig. 2. Decision tree for quality control of radiosonde data.
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Table 2. Description of channels of AVHRR
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1 0.58~0.68 Aerosol optical thickness
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2 0.725~1.00 Aerosol optical thickness
3 3.55~3.93 N/A Night cloud mapping
3A N/A 1.58~1.64 | Snow and Ice detection
3B N/A 3.55~3.93 | Night cloud mapping
Night cloud mapping
4 10.30~11.30 SST
5 11.50~12.50 SST
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Fig. 3. Scatterplots of particle radius and size distribution
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mean Asian dust condition. The vertical lines are fine
and coarse mode centers.
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Fig. 4. Efficiency of extinction, scattering, and absorption for yellow sand model at (a) 0.5 um and (b} 11 zm and tropo model at

(c) 0.5 um and (d) 11 um.
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Table 4. Impact of changes in aerosol vertical profile (altitude and thickness) on brightness temperature at 11 and 12um obtained -

from radiative transfer model simulation

' Thlckness :   ~:":
[km] o rfi Bl 1 2 3 [ IS B Bt ; B 6 ‘
1 TB1 1 0.21 0.15 0.08 0.04 0.02 0.00 -0.01 -0.01 -0.02 -0.02
TB12 024 0.18 0.10 0.04 0.02 0.00 -0.01 -0.01 -0.02 -0.02
3 TB11 0.17 0.12 0.06 0.03 0.01 0.00 -0.01 -0.01 -0.02 -0.02
TB12 0.20 0.14 0.07 0.03 0.01 0.00 -0.01 -0.01 -0.02 -0.02
5 TB11 0.12 0.08 0.04 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.02
TB12 0.13 0.09 0.04 0.02 0.00 -0.01 -0.01 -0.02 -0.02 -0.02
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Table 5. MCSST regression coefficients for NOAA 16

A

[}
3|
R e

. 95% Confidence
Coefficient
Lower Upper
a -0.3864 -0.4841 -0.2887
b 1.0003 1.0000 1.0007
c 2.1394 2.1348 2.1439
d 0.3153 0.3081 0.3225
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(a) AD-MCSST [C] (b) KMCSST [*C]

Fig. 8. Comparison AD-MCSST to KMCSST for clear sky case at 4th April 2002.
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Fig. 8. Comparison AD-MCSST to KMCSST for Asian dust case at 9th April 2002.
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