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Simulation of Thermal Exitance from Homogeneous Canopy

SU Li-hong ! LI Xiao-wen*3, WANG Jin-di 2
(1. Institute of Remote Sensing Applications, Chinese Academy of Sciences, Beijing 100101, China;
2. Research Center of Remote Sensing and GIS, Beijing Normal University, Beijing 100875, China;
3. Department of Geography and Center for Remote Sensing, Boston University, Boston, MA 02215, USA)

Abstract: A model for thermal IR exitance of a plant canopy based on Monte Carlo simulation of photon transport is
developed. The canopy is defined by leaf area index, leaf angle distribution, and leaf area profile. Canopy is divided
into some layers by layer density. Every layer can have itself leaf area index and leaf angle distribution. Soil and leaf are
assumed as Lambertian source, and they also do Lambertian response for photon scattering. The Monte Carlo
simulation included mutli-scattering of photon. The LSF conceptual model of effective emissivity for non-isothermal
surface is validated. Simulation showed that the multi-scattering between componenfs and component temperature
differences of a canopy are two key factors for directional thermal emission of the canopy. Component temperature
differences influence effective emissivity weakly, thus the effect can be ignored.

Key words: directional emissivity; Monte Carlo simulation; model validation



