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 In recent years atmospheric pollution indices 
have been widely used to describe the air quality 
status in urban areas and to inform citizens on 
potential risks or health effects caused by the air they 
breathe. 
 Communication to the public is reported using 
the Internet or other traditional media and daily air 
pollution levels are often presented on a scale of 
quality from good to bad (or from excellent to 
hazardous). 
 Aspiring to summarize at best the status of 
ambient air, a number of different quality indices 
have been developed in various countries. 
 In general, these indices are based on a series 
of sub-indices associated to a single pollutant and the 
actual AQ index is obtained combining in different 
ways the previously calculated sub-indices. 
 The aim of this work was to investigate the 
effective aptitude of different AQ indices for 
representing the real status of ambient air in a urban 
area. 
 Firstly a review of different national air 
quality indices was presented; secondly, examining 
their different approach and applying them to 
pollutant concentration data registered in the city of 
Rome, similarities and differences were exposed. 
 Then a proposal of a new synthetic AQ index 
was suggested and compared with the others. 
 This study showed that the commonly chosen 
method of considering the levels of only a pollutant 
at time was strongly disadvantageous and offered, 
sometimes, scarcely representative results.  

 
Figure 1. EPA–AQI sub-indices calculated from 

concentration data registered in Rome (2002-2006). 
 
 

Attempting, for example, to apply the EPA 
Air Quality Index to our data this gave results 
strongly affected by the registered PM10 levels (see 
the EPA-AQI sub-indices trend in Figure 1). 
 This is the foreseeable product of a ‘dominant 
pollutant’ methodology. But, although PM10 is 
without doubt the most critical pollutant that presents 
generally the highest number of exceedances of 
European limit values, urban monitoring networks 
register frequently high concentration levels of other 
substances (such as ozone, nitrogen oxides and 
carbon monoxide).  
 On the contrary, the suggested new synthetic 
index tried to consider at the same time 5 of the most 
important air pollutants: PM10, NO2, SO2, CO, O3, 
and the compared results showed interesting seasonal 
differences (see Figure 2) and strong discrepancies 
during dust intrusion episodes. 

Figure 2. Seasonal differences between EPA–AQI 
and the proposed synthetic index. 

 
Bruno, F., Cocchi, D. (2002). Environmetrics, 13, 

243–261. 
Cheng, W. L., Kuo, Y. C., Lin, P. L., Chang, K. H., 

Chen, Y. S., Lin, T. M., Huang, R. (2004). 
Atmospheric Environment, 38, 383–391. 

Di Menno di Bucchianico, A., Cattani, G., Bartoletti, 
S., Aceto, R., Gaeta, A., Gangolfo, G., 
Caricchia, A.M. (2008). In Proc. 3rd Nat. Conf. 
on Particulate Matter – PM2008, Bari (SCI-
IAS), 48. 

US-EPA (2006). Guideline for the reporting of daily 
air quality - Air Quality Index AQI. 
http://airnow.gov/index.cfm?action=static.public
ations. 

Van den Elshout, S., Léger, K., Nussio, F. (2008). 
Environment International, 34, 720–726. 

-1,0

-0,5

0,0

0,5

1,0

01
/0

1/
02

01
/0

7/
02

01
/0

1/
03

01
/0

7/
03

01
/0

1/
04

01
/0

7/
04

01
/0

1/
05

01
/0

7/
05

01
/0

1/
06

01
/0

7/
06

 

0

30

60

90

120

01
/0

1/
20

02

01
/0

7/
20

02

01
/0

1/
20

03

01
/0

7/
20

03

01
/0

1/
20

04

01
/0

7/
20

04

01
/0

1/
20

05

01
/0

7/
20

05

01
/0

1/
20

06

01
/0

7/
20

06

A
Q

I

PM10 CO O3 SO2 NO2


