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The delta – Eddington approximation to the radiation transfer equation solution is used for the 

solar radiation fluxes calculations. The developed algorithm is presented in (Dmitirieva-Arrago, 
Shatunova, 2001). The main problem of the radiation fluxes calculation is the influence of the 
cloudiness, its spreading and microphysical properties. Microphysical properties define the cloud 
optical characteristics – the albedo and transmission and the fluxes at the surface. To receive the 
microphysical characteristics the humidity transformation model that include the cloud water content 
transfer equation is used (Dmitrieva-Arrago, 2004 a,b). As a result of model integration space 
distribution of cloud water content and mean cloud particle radius are obtained. The clouds optical 
properties are defined by the value of the cloud absorption (σabs) and extinction (σext) coefficients.  

Mentioned coefficients are calculated by the following formulas (van de Hulst, 1957): 
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( )absQ = 1- exp -4χk  (4)

are the expressions of effectiveness factor of the extinction and absorption of the solar radiation by the 
clouds (van de Hulst, 1957; Shifrin 1955), correspondently. n(r) is cloud particle distribution function, 

( )ρ = 2χ m - 1 , χ = 2πr λ , ( )tgβ = k n - 1 , r is particles radius, λ is wavelength, m is media 

refraction index, m = , n is the real part of the refraction index, k is the image part of the 
refraction index .  

n - ik

Two parameters gamma – distribution function is prescribed:  
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α is assigned as constant, β is variable value that calculated during the humidity model integration. 
Using (1) - (5) values of the absorption and extinction coefficients could be calculated.  
The cloud optical characteristics were calculated in the dependence of the cloud liquid water 

content, mean particles radius and the asymmetry parameter of the phase function that is depend upon 
the effective particles radius according Slingo (1989).  

The results of calculation of the liquid cloud albedo and transmission are presented on Fig. 1. 
and Fig. 2. 

 



 
Fig. 1. Cloud albedo in dependence of liquid water content and mean particles radius 

 
Fig. 2. Cloud transmission in dependence of liquid water content and mean particles radius 

As follows from the Fig. 1 cloud albedo is depends at the first upon the liquid water content. 
The maximum difference in albedo is near 30-40% under the mean radius variation within the limits of 
5-15 mkm and liquid water content variation from 0,05 to 0,1 g/m3. The variation of the transmission 
(Fig. 2) with in the same interval of liquid water content may be two times more. The more the mean 
particles radius, the greater the transmission value. 

The presented algorithm may be used in the hydrodynamical model of the atmosphere that 
includes the cloud water content transfer equations.  
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