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Table 2 The result of Tyand T retrieved by double channel method using different atmospheric model (K)
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The Retrieval of Land Surface Temperature and Emissivity by
Remote Sensing Data:Theory and Digital Simul?qtion |
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Xu Xiru A
‘ (Institute of Remote Sensing & GIS, Peking University, Beijing 100871)
Cheng Jiayi '
(Department of Geophysics, Peking University, Beijing 1008‘71)'
Abstract The land surface temperature (LST) is one of the most important pérametefs required to
. ‘monitor many environmental phenomena such as the Land—Atmosphere Interaction. 1t ‘is difficult to
‘retrieve LST, because: 1)the emissivity of the land surface is unknown and is nof equal to 1 which make
atmospheric correction more challenging than before; 2)the land surfaces are usually inhomogenous and
changeable LSTs may exit within a pixel, which make the definition of effective surface temperatures and
emissivities dlfﬁcult, 3)the air temperature near the land surface are usually quite different from the
actual LST, which may weaken the linear assumptions in the atmosphenc correction; 4)the skin effect of
the LST is more obvious than SST. ‘

At first, we assume that the emissivity of the land surface is known. Based on the atmospheric
radiative transfer .equation, a non-linear atmospheric correction model had been worked out in order to
retrieve LST from NOAA/ AVHRR aided by the lowtran—7 Program. We have simulated different
atmospheric conditions and dlfferent land surface condition. Accurate radiative transfer simulations show
that: 1)the accuracy of the LST is about 0.48K if the error of the atmospheric profile is less than 2K
and the error of the water vapor profile is less than 20%; 2)the accuracy of the LST is about 0.85K for
one atmospheric model error; 3)non-linear atmospheric correction model has better accuracy of LST. .

Then, we assume that the neighbored pixel has the same atmospheric condition and the dlfference of
- the ermss1v1ty of two NOAA / AVHRR channels is constant for every type of surface. A model to
retrieve not only the LST but also the emissivity from two channels is and two nexghbored pixels of two
temporal images. We mmulate different atmospheric conditions and dlfferent land surface condition by
Lowtran-7. Results show that: 1)the accuracy of the LST is about ISK the accuracy of the emissivity
is about 0.02 and the accuracy of the ground radiance about 1% can be obtained. if the error of the’
atmospheric profile is less than 2K and the error of the vapor profile is less than 20%; 2)we may reach
‘the accuracy of LST about 1.0K and the accuracy of the ground radiance about 0.6%., if the error of the
atmospheric profile is less than .2K and the error of the water vapor profile is less than 10%.

Key words Land surface temperature, Emissivity, Atmospheric correction, Non-linearity model



