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Abstract; Dust aerosol can cause the change of the land surface temperature( LST) by altering the thermal infrared radia-
tive transfer of earth-atmosphere system. The influence of different winter and summer dust aerosol optical depth ( AOD) on
thermal infrared brightness temperature ( BT) and LST retrieval was systematically studied and the inversion results influ-
enced by water vapor in the atmosphere and surface factor were also studied. Thermal infrared radiative transfer calculation
indicates that 1. brighiness temperature difference is less than 0 under the influence of dust aerosol; 2. BT and L.ST decrease
with the increase of AOD, in which the decreasing trend of LST is more obvious; 3. LST changes very little with different
water vapor content; 4. LST mainly reflects the temperature of dust layer for bigger AOD. These results agree well with the
instance analysis of typical dust in the north of China.
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Table 1 Description of input parameters to simulate the ther-
mal infrared channels’ brightness temperature
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Table 2 The parameters of typical dust aerosol optical
properties in winter and summer
B3 K SsA g /055
PETIVN 11pm . 5588 0.524 0.184
12pm 0.4955 0.525 0.121
11 wm 0.6246 0.6748 0.6693
- ES7% "
12pm 0.6181 0.7023 0.5265
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Table 3 Inversion of simulated BT of split window under
different view zenith angle (unit.K)

View angle BT;, BT;, LST T,-LST
5¢ 298.8685 298.5501 300.1587 -0.1587
10° 298.8685 298.5501 300.1619 -0.1619
20° 298.8685 298.5501 300.1753 -0.1753
30° 298.8685 298.5501 300.1982 -0.1982
40° 298.8685 298.5501 300.2385 -0.2385
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Fig.1 The BTD and LST as a function of optical thickness of
typical dust aerosol in winter and summer( a) winter dust aero-
sol {b) winter dust aerosol ( c¢)summer dust aerosol (d) sum-
mer dust aerosol
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Fig.2 BTD changs with optic thickness of dust aerosol under
different water vapor contents(a) , (b) winter dust aerosol (c¢),
(d) summer dust aerosal
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Fig.3 LST changs with optic thickness of dust aerosol under
different water vapor and surface temperatures
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Table 4 Comparison of the simulated results and the

measured results(unit:K)
Bm A BT, BT,, BTD LST

libRadtran $41) 292.8762 295.0272 -2.151 292.3295
MODIS 5L 294.3645 296.7885 -2.424 293.5519
EH -1.4883 -1.7613 0.273 -1.2224
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Fig.5 Inversion results of BTD and LST of typical dust in-
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stance over Beijing and surrounding regions on 24" May,2007
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