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AOD Index for classification in the literature 

Aerosol Optical Depth (AOD) 

Negligible 

Normal 

Strong 

EXTREME (DUST) 

Is this classification  
methodology dependable? NO WHY? Are the probability distribution  

models the same?  
NO, they are  

different 



These two parameters might be affected by extreme values, which lead to biased threshold 
levels. 

The literature classification has has the following assumptions and drawbacks. 

AOD records abide with the same PDF, which is not possible in all cases, 







Standard AOD Index (SAODI) 

4) Determine the most suitable cumulative PDF (CDF) that matches the scatter points in the best 
possible manner. In practical applications, most often normal (Gaussian), Gamma, Log-normal, 

Pearson or Weibull PDF are applicable,  

3) Plot AODr versus pr to have the empirical cumulative PDF scatter points, which appear in the 
form of non-decreasing and non-linear form,  



“Negligible” aerosol episodes, if   AODsj < 0  

5) After determination of the theoretical CDF for each site the AODr values are standardized. 
Herein, standardization means the conversion of different PDFs to a common normal (Gaussian) 
PDF with zero mean and unit variance. For this purpose, the execution of the following steps is 

necessary. 

b) Enter these probability values into the standard normal (Gaussian) PDF, to calculate the 
standardized AODsr values, 

d) On the basis of the standard normal PDF four categorizations are suggested for classification. 

“Extreme” aerosol episodes,    if       AODsj > 4, 

“Strong” aerosol episodes,       if   2 < AODsj < 4, 

“Normal” aerosol episodes,      if 0 < AODsj < 2, 
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Location Aerosol episode risk levels 

0.50 0.20 0.10 0.04 0.02 0.01 0.004 0.002 

Syria-Iraq West 0.32 0.48 0.60 0.76 0.89 1.02 1.21 1.36 

Iraq West 0.30 0.47 0.57 0.71 0.80 0.89 1.01 1.09 

Marshes 0.37 0.56 0.69 0.88 1.03 1.19 1.41 1.60 

Iran Ahwaz 0.34 0.53 0.67 0.88 1.05 1.24 1.51 1.74 

Iran Ilam 0.29 0.44 0.56 0.72 0.87 1.02 1.25 1.45 

Saudi Arabia 0.39 0.57 0.70 0.86 0.98 1.11 1.29 1.42 

Saudi Arabia-U.A.E. border 0.37 0.55 0.68 0.85 0.97 1.10 1.28 1.43 

In practice, 10% risk level is adapted for design purposes. On this percentage level Iraq  

West and Iran Ilam sites have the least AOD values and therefore, these sites are safer than other sites in the region.  

AOD amounts at different risk levels 







Location Aerosol episodes 

Extreme Strong Normal 

Syria-Iraq West 3 105 2126 

Iraq West 5 124 2080 

Marshes 1 126 2131 

Iran Ahwaz 0 134 2161 

Iran Ilam 0 132 2089 

Saudi Arabia 0 107 1995 

Saudi Arabia- U.A.E. border 0 98 2017 

SAODI classifications 
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Location Arithmetic average Standard deviation 

Slope (x10-6) Intercept (oC) Slope (x10-6) Intercept (oC) 

Syria-Iraq Wets + 5.05 0.35 3.26 0.56 

Iraq North  + 4.84 0.32 + 7.78 0.51 

Marshes - 9.39 0.44 - 4.04 0.68 

Iran, Ahwaz - 9.59 0.41 - 25.59 0.72 

Iran, Ilam - 3.97 0.34 - 21.28 0.61 

Saudi Arabia + 4.85 0.42 + 4.76 0.63 

Saudi Arabia-U.A.E. border + 5.61 0.40 + 4.96 0.61 

Trend slopes and intercepts 



Aerosol optical depth (AOD) measurements provide numerical information about the local 
weather and climate conditions in addition to environmental circumstances.  

The Middle East is very prone to aerosol, and especially, dust events, because of surrounding 
huge deserts in Africa and Arabian Peninsula and also dry and arid conditions of the Middle 

East.  

In the literature, the assessment of AOD measurements is achieved statistically by means of 
the arithmetic mean and standard deviation parameters. In this paper, more general standart 

AOD index (SAODI) is suggested based on the probability principles.  

Each measurement site has different AOD measurement theoretical probability distribution 
function (PDF). The SAODI method transforms AOD records at different sites to a common PDF, 

which is a standard normal (Gaussian) PDF with zero mean and unit variance.  

CONCLUSIONS 

The SAODI helps to categorize the data into four classes as “negligible”, “normal”, “strong” and 
“extreme”. Furthermore, innovative trend template (ITT) is applied for trend possibility 

identification in each class.  

Finally, timewise monotonic trends are identified on the arithmetic average and standard 
deviation (variability) levels.  



The application of the methodology is presented for seven different sites in the Middle East 
region with 13-year daily AOD records from 2003 to 2015, inclusive. 

It is noticed that Marshes site in Iraq and Iranian sites (Ahwaz and Ilam) have decreasing trends 
on the average and standard deviation levels.  

As a result of research in this paper, it is recomended that local aerosol problems may be 
reduced to a significant extend by a systematic groundwater explotation, revival of wetlands, 

reforestation and local mulching. 












