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�
Figure 1. Location of the study area and sampling s tation, showing the nearby sources of dust storms 

 
Table 1. The mean concentrations of PM 10 and the associated heavy metals in the ambient air of Ahvaz, 
Iran during dusty and normal days in the two season s 

Pollutant (µg/m3) 
Autumn 

(normal day) 
Autumn 

(dust day) 
Winter 

(normal day) 
Winter 

(dust day) 
PM10 116.508 410 189.410 741.646 
Cd 0.190 0.517 0.225 0.876 
Co 0.298 1.446 0.849 1.582 
Cr 0.394 1.548 1.051 1.814 
Ni 0.609 1.781 1.583 2.353 
Pb 2.848 3.671 5.718 5.782 
Zn 2.810 4.026 7.950 8.231 
Al 11.339 21.307 16.316 34.324 
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Table 2. The heavy metals mean concentration (ng/m3 ) in PM 10 samples in comparison with 
other Asian cities 

Location 
Type of  

PM 
Parameter 

Reference 
Pb Cd Cr Ni Zn Co 

Ahvaz (Iran) PM10 4.5395 0.3445 1 1.3991 5.8901 0.8374 Present study 
Kuala Lumpur (Malaysia) TSP 181  -  - 27.9 87 - 20 
Beijing (China) TSP 430 7 19 22 770 4.6 21 
Ho Chi Minh (Vietnam) PM2-10 73 - 7  - 326 1.80 22 
Taichung (Taiwan) PM2.5-10 90.6 3.8 9.0 4.3 40.3 - 23 
Islamabad (Pakistan) TSP 163 3 36 8 567 14 24 

Guangzhou 
(China) 

Huizhou 

PM10 

466 19 69 52 1685 - 

25 
Baiyun 324 10 46 38 906 - 
Tianhe 342 12 79 39 901 - 
Liwan 425 15 62 36 803 - 

Isfahan (Iran) PM10 117 4.4 12.3 13 348 - 26 

Chongqing 
Guanyinqiao 

PM10 
64.8 - - 11.7 159.4 3.2 

27 Jiulongpo 108. l - - 10.6 243.7 14 
Jinyunshan 10.2 - - 6.4 67.1 1.2 

PM: Particulate matter; TSP: Total suspended particulate 
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�
Figure 2. Enrichment factors (EFS) distribution for t he heavy metals in the ambient air of 
Ahvaz city, Iran 
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Table 3. Correlation coefficients between concentra tions of PM10 and the heavy metals in PM 10 on normal and 
dusty days in the ambient air of Ahvaz, Iran 

(a) Normal days 
n = 29 PM10 Cd Cr Ni Co Pb Zn AL  
PM10 1        
Cd p 0.780 < 0.01 1       
Cr p 0.707 < 0.01 0.414 < 0.01 1      
Ni p 0.650 < 0.01 0.344 < 0.05 0.995 < 0.01 1     
Co p 0.690 < 0.01 0.431 < 0.05 0.974 < 0.01 0.966 < 0.01 1    
Pb p 0.539 < 0.05 0.252 0.957 < 0.01 0.971 < 0.01 0.939 < 0.01 1   
Zn p 0.515 < 0.05 0.210 0.937 < 0.01 0.958 < 0.01 0.889 < 0.01 0.953 < 0.01 1  
Al p 0.785 < 0.01 0.463 < 0.05 0.976 < 0.01 0.963 < 0.01 0.936 < 0.01 0.913 < 0.01 0.906 < 0.01 1 
 
Table 3. Correlation coefficients between concentra tions of PM10 and the heavy metals in PM 10 on normal and 
dusty days in the ambient air of Ahvaz, Iran (Conti nue) 

(b) Dusty days 
n = 11 PM10 Cd Cr Ni Co Pb Zn AL  
PM10 1        
Cd p 0.994 < 0.01 1       
Cr p 0.962 < 0.01 0.979 < 0.01 1      
Ni p 0.972 < 0.01 0.977 < 0.01 0.974 < 0.01 1     
Co p 0.950 < 0.01 0.965 < 0.01 0.982 < 0.01 0.935 < 0.01 1    
Pb p 0.858 < 0.01 0.834 < 0.01 0.768 < 0.01 0.877 < 0.01 0.717 < 0.05 1   
Zn p 0.493 0.459 0.395 0.575 0.277 0.837 < 0.01 1  
Al p 0.617 < 0.05 0.587 0.536 0.673 < 0.05 0.467 0.912 < 0.01 0.925 < 0.01 1 
Note: P represents p-values less than 0.01 or 0.05; PM: Particulate matter 
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