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Modification of Atmospheric Correction Model and Surface
Reflectance Retrieval from TM Imagery in Rugged Terrain
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Abstract: Based on optical remote sensing radiation transfer theory, the interactively topographic effects on diffuse irradiance as
well as adjacency effects are emphasized. A modified atmospheric correction model and surface reflectance retrieval method are
proposed. The algorithm of the model was programmed with IDL. The model was validated, evaluated and analyzed in the typ-
ical mountainous area with forest cover in Liping County, Guizhou Province, taken Landsat-5 TM image and 1 ¢ 50, 000 DEM
as data sources. The results show that atmospheric and topographic effects on TM imagery can be removed synchronously and
efficiently using the proposed model, also the accuracy of the reflectance retrieval and the data quality are improved, which will
advance the quantitative analysis and application of optical remote sense data in rugged terrain.

Key words: TM; atmospheric correction; topographic effect; pixel; reflectance
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Abstract : Three radiative transfer equations are built for MODIS bands 29, 31 and 32 to involve five unknown parameters (aver-

age atmospheric temperature, land surface temperature and three band emissivities). Temperature and emissivity retrieval from
the equations can be thus defined as an ill-posed problem, In the paper thorough analysis has been given to the relationships be-
tween different band emissivities in MODIS bands 29, 31 and 32 for above 160 types of features provided by JPL, and the rela-
tionship between transmittance and water vapor. Due to the fact that some interconnections may exist among the emissivities
and the temperatures, we use neural network algorithm for resolution of the five unknown parameters from the three equations.
The result indicates that the algorithm is applicable for the ill-posed problem. Therefore, it can be concluded that combination
of radiative transfer model (RM) with neural network (NN) algorithm can be an applicable alternative for simultaneous retriev-
al of land surface temperature and emissivity from MODIS thermal band data.

Key words; LST; emissivity; MODIS
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