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Introduction 

Scf 

One of the «ajor aourccs of the natural 
ataoapherlc aeroaola la wind-blown dust and 
aand.    Diese predominantly originate f roa the 
arid and aeal-arld regions which sake up one- 
third of the earth* a land area (a < ■ aae Lavttf- 

^->^«fl.; Wdfr) .    The aeroaol aodels In the 
Standard Radiation Ataospheras (SRA) of the 
lAMAP Radiation CDaalaslon, do not Include a 
model specifically representative of theae 
reglona.  "For thla reaaon the Experts Meeting 
on Aerosole and their Climatic Effects 
(WHO 1983)1  under the World dlaate Research 
Program, Identified as one of the major areas 
for Improving the  SRA aeroaol models, the need 
for. a separate desert aerosol model.^ Several 
recoanendatlons were made for developing auen a^' 
aerosol model.    This paper presents the optical 
and radiative properties of a desert aerosol 
model based on those recommendations .    V3 
models are dlacussed  representing the extremes 
of background conditions and a severe dust storm. 

mt(t 

Physical Properties of the Desert  Aerosols 

The refractive Index of the aerosols Is 
based on the work of Volt (1973), Benjamin & 
Carlson (1980) and Patteraon (1981), as discussed 
below.    The  real part of the refractive Index 
follows  Carlson & Benjamin (1980) for wave- 
lengths ,     X < 2 .5  j» .    For longer wavelengths 
Volt'a  (1973T measurements from the real part 
are uaed.    The Imaginary part of the refractive 
Index Is baaed on Benjamin and  Carlson (1980) 
for  X £ 1 «0   10*, and  la Joined smoothly Into an 
average of Volz's (1973) and Patterson's (1981) 
measurements for Imaginary part, which are In 
good agreement with recent measurements 
(Fouquart, et al.,  1984). 

The size distribution Is based on the review 
by Jaenlcke  (1983).    The else distributions for 
the aerosol models are represented as the aua of 
3 log-normal distributions : 

The values of the parameters Kj,   o j, and R^ 
arc aummarlted In Able 1, following VMO,  1983 
(their Tkble 4.1).   The number density distri- 
bution for these models la shown in Figure 1 
and the ■cross-sectional area distribution la 
ahown la Figure 2.   It will be noted that the 
two model alse distributions differ 
algnlf Icaatly only for the larger aeroaola . 

Optical and Radiative Fropertlea 

The optical and radiative properties were 
derived from standard We scattering calcula- 
tlona.   Figure 3 shows our results for the 
extinction, scattering and abaorptlon 
coefficients for the Background Desert Aeroaol 
Model and Figure 4 shows the corresponding 
reaulta for the Desert Dust Storm Model.    The 
extinction coefficients for the two models arc 
ahown In Figure 5.   It will be noted that the 
Desert Dust Storm Aerosol Model extinction 
excedes the Bsckground Model values by a factor 
of 40 In the visible and by 3 ordere of 
magnitude In the far IR.    This Is due to the 
enhanced numbers of very large aerosols with 
acvere wind conditions.    The single scatter 
albedo (the ratio of acattaring to total 
extinction) Is shown In Figure 6, for the two 
models. 

The aeyametry parameter, which characterizes 
the angular distribution of the acattered 
radiation la shown In Figure 7 . 
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TABLE 1 Paraxeters for Desert Aeroaol Sise DistributIon 

Sice Distribution 1 \ (.em'3)              ci           Ijd») 

Background Desert Model 
1 
2 
3 

9S7 x l6i          0 328         OJOOIO 
8.42 x 10*.         0 305          0.0218 
7 30 x 10"*         0 377          6 34 

Desert Dust Storn Model 
1 
2 
3 

7 36 x I02          0 347         0.0010 
134 x 103          0 370         0J0188 
1.78 x 10"1         D>38          10 JB 

ID"' 

lO" 

DESERT AEROSOL IDDELS 

10"'   IO"1   to"   IO*    IO'    :c'    ID' 

RADIUS   (niCROKS: 

figure 1.     Kumber Density Distribution  (particle/ 
CB3)  for the Desert Aerosol Models. 
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Figure 2.    Axes Distribution (pa2/cBi    for the 
Desert Aerosol Models. 
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Figure 3. The Attenuation Coefficients for the 
Background Desert Aerosol Model as a 
Function of Wavelength. 
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Figure 4. The Attenuation Coefficients for the 
Desert Dust Stom Aerosol Model as a 
Function of Wavelength. 
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Figure 5.    Conparison between the Extinction for 
the Background Desert and the Desert 
Dust StoriB Aerosol Models. 
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Figure 6. Comparison between the Albedo for 
Single Scattering for the Background 
Desert and the Desert Dust Store 
Aerosol Models. 

Figure 7. Coaparlson between the Asyanetry 
Paraaeter for the Background Desert 
and the Desert Dust Stora Aeiosol 
Models. 
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