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Research of the Ultraviolet Radiation Transfer in the Atmosphere

Zhang Hailiang Jia Honghui Zhang Xue'ao Wang Xiaofeng Chang Shengli

(College of Science, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract The solution method of ultraviolet propagation function involved multiple scattering through grid
generation is investigated. Through curring up many spatial grids in space, the radiant intensity in each spatial grid is
discreted in a direction £ using relative weight factor. According to a given emission source specification as well as
the boundary condition and the initial condition, it can be resolved with high efficiency and precision through splitting
method. The contributions of source-term and propagation term are calculated seperately in each period of time. By
Laplace conversion, the analytical solution of partial differential equations are solred separately; the each step’s
contributions can be obtained; then the value of next moment can be solved. Compared the results with that using
Monte-Carlo calculation method, it saves more time by using grid generation to solve the function of ultraviolet

radiation propagation, and its largest computing error is 6.9% .
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Table 1 Atmosphere parameters calculated by ART2100

Mixed gas Ozone Molecular Aerosol optical Aerosol
Wavelength  Total transmission absorption absorption scattering extinction absorption
A /nm z /km ! coefficient coefficient coefficient coefficient coefficient
kg/ km ! ko / km™! kn,/ km™! ko/ km™! ki/ km™!

266 0.0763 0. 8058 0.4592 0.7435 0.2773 0.2196
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Table2 Result based on discrete ordinate method compared with Monte-Carlo method
Transmission distance /m 100 500 800 1000

Energy E/J(discrete ordinate method) 2.84X1077 6.42X107° 1.21X107° 6.36x10"1°
Energy E/J(Monte-Carlo method) 2.93X1077 6.51X107° 1.30X1077 6.45X107"
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