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Fig. 2 Average and standard deviation of the radiative temperature
vs E,n(a) for bare soil surface.(b) for vegetation canopy
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Fig. 3 Average and standard deviation of the radiative temperature
vs U,(a) for bare s0il surface, (b) for vegetation canopy
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of radiative temperature
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A THEORETICAL MODEL FOR IR RADIANCE STATISTICS
OF NATURAL TERRAIN*

Zhang Jianqt Fang Xiaoping Zhang haixing Yang Wei
(Technical Physics Department, Xidian University, Xi'arn, Sheanz: 710071 ,China)

Zhu Changchun
(School of Electronics 8. Information Engineering s Xi'an Jiaotong University, Xi'an, Shaanri 710048, China)

Abstract A theoretical model for IR radiance statistics of natural terrain was presented hy
using Monte-Carlo simulation. The model is based on the heat balance equation of the nat-
ural terrain and the assumption that the short-wavelength absorptance, long-wavelength
emissivity , win:i speed and heat conductivity (for bare soil) or bulk stomatal resistance
(for vegetation canopy) are random, uncorrelated variables with normal distribution densi-
ties. The results show that due to nonlinear coupling of the temperature to the thermal
properties and heat source, the radiance distribution varies in a complex manner while the
heat source changes. In the random variables selected, the influence of the field fluctua-
tion in the short wavelength absorptance and wind speed on the statistical nature of the

vegetation canopy is most obvious.

Key words natural terrain, IR thermal image. radiative temperature statistics.
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