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Air pollution is a major problem of environmental health. It is a mixture of components that have been linked to various 
adverse health outcomes as well as having general environmental effects. In most cities gasoline and diesel vehicles are 
among the main sources of this pollution. So, there is growing concern about the effects of traffic emissions cardio-
respiratory health. There are numerous epidemiological studies carried out all over the world. However, questions relating to 
health effects of air pollution are not all resolved. So, when developed countries have made great efforts to improve air 
quality through the adoption of clean air plans which have included measures such as: demanding emission and air quality 
regulations, continuous air quality monitoring in urban and industrial centers, and use of cleaner fuels such as natural gas. At 
the same time, in developing countries like in Algeria, there is little interest in air quality. In fact, the only organization of air 
pollution monitoring in Algeria is Samasafia whose location is limited to three big cities (Algiers, Annaba and Oran). In other 
regions, like Bejaia city (~200000 inhabitants) there are no AQ measuring stations. In this context, some studies were 
performed using manual samplers to measure air pollution in this city. Then these measurements were used to assess health 
impact. Here, we give a summary of these few studies.  
 

 
I. TRAFFIC AND AIR POLLUTION IN BEJAIA 
CITY 
 
1-1- Bejaia Vehicle fleet  
During the period (1999–2014), the vehicle fleet 
number has increased approximately by a factor of 26 
and the average age of the automobile fleet has 
increased from about 5.5 to 8.5 years, thus increasing 
the likelihood of vehicles with poorly functioning 
emission control systems.  
The heterogeneous traffic characteristics in the study 
region in 2014 indicated dominance of cars (63.6%) 
followed by vans (21.4%), lorries (7.4%), buses 
(2.8%), construction vehicles (2.2%), trailers (1.7%), 
and motorcycles (0.6%). 
Bejaia is characterized by a strong dieselization of its 
fleet. The share of diesel vehicles has increased 
steadily during the period 1999-2014 from 43.17% in 
1999 to 53% in 2014.  

The analysis of vehicle fleet (in 2014) showed that 
37%, 25% and 14% of the total vehicles (256,271) 
were older than 20, 10 and 5 years respectively. Only 
24% of vehicles were less than 5 years old. 
The average age of the Bejaia vehicle fleet exceeds 20 
years. These characteristics of vehicle fleet indicate 
traffic as a main source of emissions.  
1-2 Air pollution measurements  
Because there are no monitoring stations in this city, 
manual measurements of three pollutants (CO, NO, 
SO2) had been taken by using multi-gas analyzer 
iBrid MX6 and the PM concentrations were measured 
using a portable sampler (Aerocet 531S Particle Mass 
Profiler & Counter).  
For the first time, in July 2015, it is showed that in the 
urban zones of Bejaia, annual average PM10 levels 
(87.8 µg/m3) exceeded the WHO limit of 20 µg/m3, 
the EU limit of 40 µg/m3 and the Algerian limits of 80 
µg/m3. Table 1 Table 3 summarizes the PM10 and 
PM2.5 statistics during morning, noon and evening. 

 
Table 1. Statistics of PM data measured during (08/07-14/07/2015). 

 
 

x: PM average concentration, σ : ecart-type, Q1: first 
quartile, Me: Median, Q3: third quartile 
According to one month daily measurement of (NO, 
CO and SO2) and one week daily measurement of 
PM, weekend days are the less polluted because of the 
decrease in automobile circulation. In weekends CO 

levels never exceed 1 ppm. Then the highest 24-hr 
average PM concentrations (PM10=103.7±15.1 µg/m3 

and PM2.5=35.7±9.5 µg/m3) were observed during 
peak traffic flow hours indicates a significant 
contribution from vehicle emissions. 
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In parallel, the CO concentrations, measured at 
Daouadji, and the number of vehicles accounted in 
the same day show a significant correlation of (R2 = 
0.7). Also, the comparison between estimated and 
measured pollution in Daouadji confirmed that 
automobile is the main source of urban air pollution.  
 
II. HEALTH IMPACT ASSESSMENT 
 
A descriptive statistics approach was conducted to 
investigate whether COPD and asthma rates increases 
on urban Bejaia’s population. The findings showed 
that people who live in areas with high traffic density 
present high levels in asthma and COPD mortality 
and morbidity.                                 
From the same study, with regard to air pollutants, the 
correlation coefficient between the CO and daily 
emergency admissions for COPD and asthma 
calculated between 2005–2008 was greater than 0.90. 
3- Health Impact Assessment of PM 
The number of health outcomes in terms of all-causes 
mortality, and respiratory and cardiovascular hospital 
admissions attributable to short-term exposure to 
PM10 was estimated using an exposure-response 
function derived from epidemiologic studies. Two 
scenarios that reduced the annual mean values for 
particulate matter (PM) less than 10 μm diameter 
(PM10 ) by 5µg/m3 and to 20 µg/m3 (World Health 
Organization WHO annual air quality guideline 
(WHO-AQG)) respectively were used. Each year, 
about 4 deaths could be postponed by reducing the 
annual PM10 levels of 5 µg/m3 and 55 deaths by 
reducing the annual PM10 levels to the WHO-AQG of  
20 µg/m3. Furthermore, each year decreasing PM10 
annual mean by 5 µg/m3 would avoid 5 and 3 
respiratory and cardiac hospital admissions 
respectively and not exceeding the PM10 WHO-AQG 
(20 µg/m3) would result in a potential gain of 36 per 

100000 and 23 per 100000 respiratory and cardiac 
hospital admissions respectively.  
 
CONCLUSION 
 
The constantly increasing number of vehicles, their 
age and the tendency to dieselization are reason make 
Bejaia vehicle fleet a major source of air pollution.  
The analysis of air pollutants concentration variations 
in the study region reveals that air pollution levels 
were influenced primarily by traffic.  
PM10 levels (87.8 µg/m3) exceeded the WHO, the EU 
limit and the Algerian limits. These excess 
concentrations were responsible for 29 deaths, 36 
respiratory hospitalizations and 23 cardiac 
hospitalizations per 100,000 in 2014. 
Regarding preceding results, we can note the efforts 
made to realize these few studies in a huge lack in air 
pollution monitoring data and then in the deficiency 
in the recording of health indicators in Bejaia. In this 
context, an ad hoc campaign was conducted to 
objectively assess PM10 levels and were presented, for 
the first time, results for HAI-AP in this city. But we 
can deduce that there are many weaknesses.   
In the future, it’s needful to assess the seasonal 
variations in atmospheric particulate concentrations 
and to characterize the chemical composition. More 
analysis on the influence of heterogeneous traffic 
characteristics on the ambient PM concentrations is 
also of interest for a simulation of air pollution in the 
region, including impacts from road conditions and 
meteorological effects. 
In conclusion, policies for the reduction of air 
pollution appear to be necessary, and their 
implementation will be rewarding in terms of the 
protection and improvement of individual and 
community health and installation of a monitoring 
and measuring site of air pollution is the basis of these 
policies. 

 
 
 
 
 
 

 


