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ABSTRACT
Consider the transfer of radiation in a stratified atmosphere with a reflective surface. The analytical expressions for calculating the reflectivity layered atmosphere with the underlying surface were obtained. The amount of outgoing radiation does not depend on the reflectance of the underlying surface when the position of the absorbing layer on the top of the atmosphere. This effect is observed for all values of the single scattering albedo and optical density of the layers of the atmosphere.
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1. INTRODUCTION
The aim of this work is to solve the problem of radiation transfer in the analytical form and the identification of some regularities of the transfer in the system of "layered atmosphere-underlying surface". The solution was obtained using the method of multiple reflections [1]. The disperse medium is represented in the form of a rectangular parallelepiped divided into three layers, where the reflecting surface is on the rear face (in the direction of radiation propagation), at normal incidence of the radiation flux on the surface of the dispersed medium. The analytical expressions for determining the transmittance of А123(τ,a,Λ,r) and reflectivity В123(τ,a,Λ,r).  
2. THEORY
 We introduce the notation: optical dimensions of the first layer of a parallelepiped (the radiation propagates along the x-axis, the transverse optical dimensions are the same for all layers and equal 
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; the third layer 
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; scattering phase function radiation, characterized by the degree of elongation a=(η+2μ)/(β+2μ), η, β, μ – integral parameters of the scattering phase function [1, 2]; the survival probability of the quantum in the first layer is Λ1, the second – Λ2, the third – Λ3; reflection coefficients of the surface r and transmittance t. The reflectance of the underlying surface changes from 0 to 1. Using the method of multiple reflections obtained of the formula:
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Notation:
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Radiation characteristics of each layer
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where i = 1, 2, 3, are determined in the manner specified in [1].

3. RESULTS
Let us consider some results of calculations of the reflectivity stratified atmosphere with the underlying surface. The results are shown in Fig. 1. Transverse optical sizes of the dispersed medium are equal 
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 In Fig. 1 presents the dependence of the reflectivity В123 system "three-layer dispersion media-reflecting surface of the reflection coefficient of the underlying surface, for different values of the survival probability of the quantum of the absorbing layer and the layer's position in space. 
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Fig. 1. The dependence of the reflectivity В123 system “three-layer dispersion media-reflecting surface” of the reflection coefficient of the underlying surface r with different values of the survival probability of quantum absorbing layer. The degree of elongation of the scattering phase function radiation a1=a2=a3=1, the optical density of the layer dispersion medium 
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a) the position of the absorbing layer at the upper boundary of the atmosphere – 

Λ1 = 0,1; 0,5; 0,9. Λ2 = Λ3 = 1. 

b)  the position of the absorbing layer in the middle atmosphere –

Λ1 = 1; Λ2 = 0,1; 0,5; 0,9. Λ3 = 1.

c) the absorbing layer is the surface layer of the atmosphere – Λ1 = Λ2 = 1; Λ3 = 0,1; 0,5; 0,9.
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Fig. 2. The dependence of the reflectivity В123 system “three-layer dispersion media-reflecting surface” of the reflection coefficient of the underlying surface r with different values of the survival probability of quantum absorbing layer. The degree of elongation of the scattering phase function radiation a1=a2=a3=1, the optical density of the layer dispersion medium 
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a) the position of the absorbing layer at the upper boundary of the atmosphere – 

Λ1 = 0,1; 0,5; 0,9. Λ2 = Λ3 = 1. 

b)  the position of the absorbing layer in the middle atmosphere –

Λ1 = 1; Λ2 = 0,1; 0,5; 0,9. Λ3 = 1.

c) the absorbing layer is the surface layer of the atmosphere – Λ1 = Λ2 = 1; Λ3 = 0,1; 0,5; 0,9.

Presented on Fig. 1a, 2a the data show that the magnitude of the outgoing radiation does not depend on the reflectance of the underlying surface at the position of the absorbing layer at the upper boundary of the atmosphere. This effect is observed for all values of the survival probability of quantum and optical density of the upper atmosphere. The impact absorbing layer to the reflection of solar radiation depends significantly on the stratification of the optical characteristics of the layers of the atmosphere. As can be seen from Fig. 1, 2 even a small presence of aerosols leads to a significant change in the reflectivity of the entire atmosphere.

4. CONCLUSIONS

1. Analytical expressions for calculating the reflectivity of a stratified atmosphere with the underlying surface were obtained.
2. The magnitude of the outgoing radiation does not depend on the reflectance of the underlying surface at the position of the absorbing layer at the upper boundary of the atmosphere. This effect is observed for all values of the survival probability of quantum and optical density of the layer atmosphere.
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