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Abstract: The study presents the level of air pollution by eleven 

polluting gases measured during six months in Draria (Algiers), a 

location influenced by the traffic emissions. The sampling of this 

pollution was done by a 24 hours and 7 days a week sampling station 

that we ourselves built based on an Arduino programmable board 

and a series of MQ-type sensors. During this study we have shown 

the interest of using such type of programmation in order to have an 

instantaneous evaluation of the air quality to allow making decisions 

about this pollution and take preventive measures and actions. 

The rate of benzene is on average lower than the international norms 

of 10μg/m3. The exploitation of the results has permitted to put into 

evidence the daily, weekly and monthly distribution of these polluting 

gases. The study of the compassrose and pollution rose has permitted 

to surround the most affected zones by the pollution. 

Various interrelationships between these polluting gases that have 

been established show that the benzene is a good indicator of the 

pollution by cars. 
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I. Introduction  

 

The air pollutants in the largecities and their 

impacts on human health in recent years is become 

a topical topic is ambient[1-21]. In fact, with the 

advent of the industrial age and technological 

advances, the growing demand for energy has 

forced the use of coal as the main source of energy, 

and as a result, air pollution has increased [22]. 

However, the combustion of coal mainly generates 

NOx, SO2, mercury and dust, etc [23, 24] which is 

one of the main causes of environmental disasters 

such as acid rain, haze and photochemical smog 

[25]. Over the last thirty years, the notion of 

atmospheric pollution has become much more 

complex, with a population of more than six billion 

people on Earth and a growing consumption of 

natural and energy resources [26, 27]. Air today has 

taken an unprecedented scale. Apart from this wide 

wave of industrialization, the growing interest in 

the various aspects of pollution is also explained by 

the dramatic events of the Donora(Pennsylvania) 

disaster in 1948 and London in 1952 [28], which 

caused the deaths of thousands of people [29, 30]. 

Recent studies further confirm that these pollutants 

are probably public health risk factors associated 

mainly with chronic respiratory problems (asthma, 

chronic obstructive pulmonary disease and lung 

cancer) and allergic symptoms causing long-term 

permanent scarring of lung tissue [4, 17, 31, 32]. 

Several studies carried out in various parts of the 

world, such as Algeria, have shown that road traffic 

is one of the main causes of ambient air pollution 

[33, 34]. 

In Algeria, in this context recent work has shown 

that Greater Algiers is subject to intense 

atmospheric pollution [35]. Several studies carried 

out in various parts of the world, such as in Algeria, 

have shown that road traffic is one of the main 

causes of ambient air pollution [36, 37]. Moreover, 

these follow-up studies, carried out in particular in 

Algiers, are very insufficient to illustrate clear and 

indisputable conclusions on air quality. 

To this end, initiatives to predict the deterioration 

of air quality have been taken. First, the researchers 
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developed physicochemical analysis methods based 

on a direct analysis of pollutants emitted through 

physicochemical sensors. 

This method, although it provides quantified data, 

is quickly proven to beeconomically expensive, and 

not indicative of changes on biological levels and 

on the environmental level. As part of our study, we 

will focus on air pollution by a certain range of the 

most predominant polluting gases. It is clear today 

that these gases have a relationship with the 

presence of toxic metals in the air, particularly in 

urban areas and near industrial zones [33] these 

pollutants, which are very dangerous because of 

their stability, constitute an important health risk for 

man as well as the various ecosystems of his 

environment [3]. 

 

II. Data collection and methods 

II.1. Site location and description  

The objective of this study is the sampling of air 

pollution by polluting gases and then study this 

pollution distribution. To do this, the choice of the 

sampling site is essential and must meet the 

following requirements: 
 Continuous air intake 

 Absence of constraints (obstacles) between the 

air and the sampling device. 

The study site is located within the suburb of Drarïa 

[34], wilaya of Algiers, populated by 44,141 

inhabitants and which is 10 kilometers south-west 

of the center of the capital . The study area is 

located at the following geographic coordinates: 

36°43'32.18''North and 3°00'29.15''Est as shown in 

figure 1. 

The sampling system was installed on the roof of a 

three-storey building, approximately 17,5 meters 

above ground level and 10 meters away from the 

nearest road with a traffic of approximately 30,000 

vehicles per day. Adding that the nearest domestic 

incinerator is 7 km to the east 

Traffic is a major source of air pollution in this 

region, mainly because of the abrasion of brake 

linings and tires followed by the resuspension of 

road dust generated by relatively strong winds 

generally marking this region.  

 
Figure 1.The sample site geographical location 

[34] 

 

II.2. Sampling system design 

It is a station based on Arduino module which is a 

platform works on a simple input / output interface. 

An Arduino module is usually built around an 

Atmel AVR microcontroller and additional 

components that facilitate programming and 

interfacing with other circuits [38, 39]. Each 

module has at least one 5 Volt linear regulator and a 

16 MHz crystal oscillator (or a ceramic resonator in 

some models). The microcontroller is 

preprogrammed with a bootloader so that a 

dedicated programmer is not needed. 
In order to design a smart gas sampling station, we 

used:  

 Arduino board of type UNO R3 ; 

 Four gas sensors (MQ2, MQ3, MQ7 and 

MQ135) [40-43]; 

 Temperature and humidity sensor (DHT11) ; 

 RTC module (Real Time Clock) to 

memorize sampling  date and time ; 

 Module for micro SD memory card ; 

 NPN transistor ; 

 LED lamp. 

Through this station we were able to capture eleven 

(11) polluting gases, each sensor was programmed 

to analyze a specific gas based on its affinity for it, 

the sensors were used as fellow :  

 MQ2: LPG, Propane, CH4 

 MQ3: Alcohol, Benzene  

 MQ7: H2, CO  

 MQ135: Toluene, Alcohol, NH4, Acetone, 

CO2 

The large number of wires connecting the different 

components and ensuring the transmission of 

different signals has led us to think how to reduce 

and organize them, the answer to this problem was 

to opt for a double layer printed circuits. In the PCB 

(Printed Circuit Board) shown on figure 3 we have 

created a positive (+) and a ground (-) tap denoted 

Vi (i = 0, ... 6) and Gi (i = 0, ... 6) simultaneously. These 

jacks serve as a power and ground pins for each 

module and sensor. 

 

 
Figure 2. Double layer printed circuit of the 

sampling station; Yellow: upper face wires, orange: 

down face wires 
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Figure 3 illustrates the electronic part of our 

pollutant sampling station, the PCB was 

manufactured in China by PCBWAY company [44] 

and the different electronics and modules were 

assembled and welded by ourselves. 

 
Figure 3.Assembling the arduino board with the 

RTC and SD modules on the PCB 

 
II.3. Sampling station algorithm 

We set a sampling interval equivalent to one 

sampling every 3 hours. The Arduino board is 

connected to a current transformer that delivers 

+12V which ensures its continuous power supply 

by electricity, the first step is to turn on all the 

sensors and modules for a determined time of 25 

minutes to heat the sensors, to do this we send an 

electrical signal to the digital pin D2 which is 

connected to the transistor base, this load will 

activate the transistor of the blow to pass the 

collector current to the transmitter.  
After heating, we proceed to the data acquisition 

picked up by the different sensors and then save the 

obtained values on the SD memory card. If all the 

modules and the sensors work according to the 

desired algorithm, the LED flashes once, as the last 

step, all the modules and sensors are switched off 

by cutting off the electrical signal from the digital 

pin D2. 

After the extinction stage, the different recorded 

concentrations are calculated, to do this, the 

electrical signal is converted into a usable 

numerical value according to the technical data 

sheet of each sensor. The standard deviation is 

calculated to detectany anomaly and then is 

investigated to find out if the problem is coming 

from the sensor or the sample itself [45,46]. If an 

anomaly is recorded (sudden change in 

concentration), a new sampling time equal to one-

tenth (1/10) of the previous period is imposed. 

Once the anomaly is resolved we reuse the old 

deadline fixed to a levy every 3 hours. 

 

II.4. Sensors positioning 

In order to ensure the correct operation of the 

station and to have the best sampling in terms of 

precision we simulated the assembly of the station 

by the software SolidWorks 2018 [47], we applied 

a wind speed constraint and different directions for 

analyzing the direction and direction of the flow of 

air through the sensors (figure 5), the purpose of 

this simulation is to optimize the sensors location to 

allow each sensor to receive fresh air and so that the 

flow of the latter is not impeded by other sensors. 

 
Figure 5.Simulation of velocity profile and 

direction of air around the sampling sensors 

 

We note that a free flow of air is provided around 

the sensors, the air passes freely between them by 

bringing each passage of fresh air (no redundancy). 

 

 
Figure 6.Positioning of the sensors in the holder 

 

II.5. Data analysis 

The method of analysis by the sensors type MQ 

series is a graphical method (projection) based on 

the technical sheet of each sensor [40-43]; Since we 

have more than 1.400 analyses to compute we have 

opted for the numerical method instead of the 
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classic one, to do this, we have converted the 

reading graphs of each sensor into a fiting equation 

in order to inject only the ratio R0/Rs [40- 43] 

already calculated to have the corresponding 

concentration in ppm. The fiting equations 

corresponding to each sensor for each gas are as 

follows : 
MQ2 sensor 

𝐺𝑃𝐿 = 625,68 . ( 
𝑅0

𝑅𝑠
)−2,113  (1) 

𝑃𝑟𝑜𝑝𝑎𝑛𝑒 = 685,74 . ( 
𝑅0

𝑅𝑠
)−2,104  (2) 

𝐶𝐻4 = 4380,8 . ( 
𝑅0

𝑅𝑠

)
−2,628

  (3) 

MQ3 sensor 

𝐴𝑙𝑐𝑜ℎ𝑜𝑙 = 0,4275 . ( 
𝑅0

𝑅𝑠
)−1,501  (4) 

𝐵𝑒𝑛𝑧𝑒𝑛𝑒 = 4,9767 . ( 
𝑅0

𝑅𝑠
)−2,691  (5) 

MQ7 sensor 

𝐻2 = 72,978 . ( 
𝑅0

𝑅𝑠

)
−1,348

   (6) 

𝐶𝑂 = 103,88 . ( 
𝑅0

𝑅𝑠
)−1,5   (7) 

MQ135 sensor 

𝑇𝑜𝑙𝑢𝑒𝑛𝑒 = 47,697 . ( 
𝑅0

𝑅𝑠
)−3,325  (8) 

𝑁𝐻4 = 103,3 . ( 
𝑅0

𝑅𝑠

)
−2,556

   (9) 

𝐶𝑂2 = 115,26 . ( 
𝑅0

𝑅𝑠

)
−2,887

  (10) 

𝐴𝑐𝑒𝑡𝑜𝑛𝑒 = 38,043 . ( 
𝑅0

𝑅𝑠
)−3,282  (11) 

III. Results and discussion 

III.1. Data cleaning 

Frequently, errors slip into the master data and 

denature the content completely. This can occur 

during the measurement, transmission, coding, 

storage or decoding of observations, or because of 

built-in values after filling gaps [48]. 

It is therefore important, before any treatment, to 

detect such gross errors, so that a finer analysis can 

be made to decide whether this dubious data is out 

of the ordinary and must be eliminated, or if it is 

exceptional, which must therefore be preciously 

conserved, we have been based on three tests [45]: 

 Grubbs and Beck test 

 Homogeneity test 

 Independence test 

III.2. Data acquisition 

 
Figure 7. Ratio Rs/R0 recorded by the sensors 

 

Figure 7 shows the recorded signals by the sensors 

during the sampling period from June 3rd, 2018 to 

November 28th, 2018. The elaborated computer 

program, the algorithm of which is presented 

above, enabled us to present directly the graph 

Rs/R0 ratio, this ratio is used to convert the signal 

recorded by each sensor in a concentration 

expressed in ppm, these values are summarized in 

table 1. 

We notice that in the table below there is an 

Algerian limit value only for NH4 and CO because 

the Algerian law has not defined a limit value for 

all polluting gases in the air [54-57].  

Note that as of June, 20th to July 10th, 2018 there is 

an abnormal deflection (represented by the yellow 

frame) in the measurement range, this deflection 

will be interpreted and discussed later. 

Table 1. Statistical data of the detected pollutants gaseous concentration at our study area  expressed on ppm, 

benzene on mg/l 

 

Min Average Max 
Standard 

deviation 

Algerian limit 

value [54] 

LPG 522,826 908,376 1919,954 267,275 / 

Propane 573,451 993,822 2094,228 291,069 / 

Toluene 46,308 124,992 536,597 2447,364 / 

Alcohol 71,376 164,899 300,000 97,276 / 

NH4 100,979 185,689 300,000 86,895 135,830 

CO2 112,340 258,786 942,687 74,513 / 
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Acetone 36,949 98,154 414,799 171,127 / 

CO 103,173 131,976 345,296 75,248 141,058 

H2 72,531 90,350 214,778 27,259 / 

CH4 5000 7238,551 17667,422 16,307 / 

Benzene 3,117 6,700 28,874 4,953 / 

 

Compared to the international standards governing 

benzene, we note that the air quality objective of 2 

μg/m3 in force in France is largely exceeded in 

Draria. The limit threshold of 10μg/m3 in annual 

average is however respected. 

 

Table 2. Benzene and toluene levels in mg/l in 

certain cities [36] 

Cities an type of site Benzene Toluene 

Algiers, 2002 

- urban 

- peri-urban 

 

9,6 

4,2 

 

15,2 

23,6 

Paris (France), 2001 

- traffic station 

- Urban station 

 

9,8 

4,0 

 

34,9 

15,0 

Sao Paulo (brésil), 2002 

Urban et traffic station 

 

4,6 

 

44,8 

Santiago (chili), 2000 

urban 

 

19,5 

 

83,5 

Izmir (Turquie), 2001 

Urban 

 

56,9 

 

106,5 

 

 

Figure 8. Benzene levels in mg/l in certain cities 

compared to our actual study 

The benzene contents measured at Draria are also 

just above the limit of the 5 μg/m3 threshold 

prescribed by the European directive of 16 

November 2000. 

 

 
Figure 9. Average gaseous pollutants 

concentration analyzed at our study site in ppm 

 

According to the figure 9, we can clearly see that 

LPG and CH4 are the most polluting elements and 

the most present in the Draira’s air, this strong 

presence is due to their use in the majority of petrol 

cars that are in circulation [49]. The other gases 

analyzed are gases that result from the combustion 

of fossil fuels so their presence in the air of Draria 

is mainly due to road traffic [50,51]. 

The different pollutants concentration variation 

analyzed at our study site are presented on the 

figures 9, 10, 11 and 12. 
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Figure 10.Variation in the concentration of 

toluene, alcohol, NH4, CO2 during the sampling 

period 

 
 

Figure 11.Variation in the concentration of 

propane and LPG during the sampling period 

 

 
Figure 12.Variation in the concentration of 

acetone, CO and H2 during the sampling period 

 

 
 

Figure 13.Variation in benzene concentration 

during the sampling period 

  

Table 3.Pearson correlation matrix of gas pollutants analyzed at the level of our study site 

 
LPG Propane CH4 Toluene 

Alcoho

l 
NH4 CO2 Acetone CO H2 Benzene 

LPG 1 
1 

0,98

8 
0,919 0,830 0,832 0,922 0,920 0,715 0,723 0,889 

Propane 

 

1 
0,98

8 
0,919 0,830 0,832 0,922 0,920 0,715 0,723 0,889 

CH4 

 
 

1 0,943 0,811 0,810 0,941 0,943 0,708 0,713 0,934 

Toluene 

 
  

1 0,877 0,872 0,999 1 0,600 0,602 0,947 

Alcohol 

 
   

1 1,000 0,896 0,879 0,410 0,416 0,760 

NH4 

 
    

1 0,892 0,874 0,415 0,421 0,754 

CO2 

 
     

1 0,999 0,590 0,592 0,940 

Acetone 

 
      

1 0,599 0,601 0,946 

CO 

 
       

1 1 0,599 

H2 

 
        

1 0,600 

Benzene 

 
         

1 
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There is a strong correlation between pollutants (the 

majority of cases r> 0.8) because they are all 

generated by the burning of fossil fuels, note that 

there is relatively little correlation between benzene 

and alcohol , NH and CO, adding to this a low 

correlation also between the couple (alcohol-CO), 

(alcohol-H2), (NH-CO), (NH-H2). For a better 

understanding of these correlation pairs a detailed 

study of the air pollution by the exhaust gases is 

necessary. 

In order to better interpret the measurement results, 

several meteorological parameters were taken into 

consideration during the sampling campaigns. 

These meteorological parameters can have a great 

influence on the distribution of the pollutant gases 

detected. The average daily relative humidity, wind 

speed, cumulative precipitation, and collected 

temperatures are shown in Figures 13, 14 and 15 

From these diagrams, we can draw the following 

information : 

 Southeast winds are the prevailing winds 

 In the South-East direction, wind speed 

frequencies are about 10% for speed class 1 to 

2 m/s, 19% for class 2 at 3 m/s and about 20% 

for speeds ranging from 3 to 4 m/s. 

 The winds of the North are, with a frequency 

of the order of 5%, less frequent than the 

easterly winds are distributed equally on the 

classes of 1 to 2 and 2 to 3m/s. 

 West sector winds appear at frequencies of 

more than 10% with moderate speeds in 1 and 

3m/s. 

 South winds are very rare and constitute less 

than 1% of all observed wind directions. 

 

 
Figure 14.Wind rose recorded at the Dar el Beida 

station during the study period 

 

 

 
Figure 15.Variation in temperature, atmospheric 

pressure and wind speed during the study period 

 

 
Figure 16.Variation in temperature, precipitation 

and gusts of wind during the study period 

 

The disruption of the analyzed results represented 

by the yellow frame (figure 7) that covers the 

period from June 20th to July 10th can be explained 

by gusts of violent winds that have reached a speed 

of almost 20 km/h and the change in wind direction 

(East to the West), adding to that the recording of 

20mm rainfall as well as a sharp decrease in 

atmospheric pressure and air density. 

From a total point of view, the high concentrations 

recorded at the beginning of the collection period 

are due mainly to road traffic, we notice that there 

is a gradual decrease in concentration which can be 

explained by the beginning of the holiday period 

and the end of the academic year, these two 

parameters have only reduced the road traffic 

contrary to the last two months of the period of the 

collection of  samples where the pollution by the 

gases has known a progressive increase due to the 

end of the summer period, the end of the holidays 

and the return back to universities and schools. 

 

III.3. Daily distribution 

We present in figures 16 the evolution of the daily 

concentrations of polluting gases detected at the 

study site during the period from June 3rd, 2018 to 

November 28th, 2018. 
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Table 4. Daily distribution of gaseous pollutants concentration on ppm at the study site 

  
06h-10h 10h-14h 14h-18h 18h-22h 22h-02h 02h-06h 

LPG 1528,168 1309,095 1324,553 950,563 460,765 482,506 

Propane 1818,625 1490,688 1520,389 983,167 456,217 731,986 

Toluene 463,561 495,066 467,777 264,020 153,556 142,168 

Alcohol 327,586 176,288 260,290 263,534 160,000 80,000 

NH4 252,794 299,776 270,050 251,883 148,529 108,423 

CO2 549,655 561,552 538,213 501,129 204,149 129,236 

Acetone 228,743 240,172 196,877 224,252 53,819 50,774 

CO 242,223 259,596 255,204 220,066 135,837 111,595 

H2 170,187 192,297 180,352 128,606 35,895 75,618 

CH4 15002,128 14893,608 14835,608 7317,345 6396,569 6384,551 

 

The examination of the average daily profile 

(Figure 17) shows that in Draria all the detected 

gases show two important peaks, one at the 

beginning of the morning around 8 o'clock and the 

other at the end of the day around 18 o'clock. There 

is also sometimes a slight peak in the middle of the 

day. These peaks can be explained by the influence 

of neighboring road traffic emissions [52]. 

The intense road traffic observed during peak hours 

generates very high levels at the measuring site, 

which are close to twice the daily average levels. 

During the afternoon, the intensification of road 

traffic begins at 4’pm and persists, especially in 

summer, beyond 4’pm (the return of summer 

vacationers from the beaches of western Algiers) 

which explains the wide peak observed in the daily 

evolution. We also noted that all pollutants evolve 

during the day in the same direction; the maxima 

and minima matched the same schedule. This result 

suggests that these compounds have the same 

polluting source, in this case road traffic, and suffer 

the same effects of dispersion. In terms of scale of 

pollution, the levels recorded at this peri-urban site, 

which is influenced by road traffic emissions, are 

very high, but much lower than those observed in 

the center of Algiers [36]. A comparison with the 

data collected in the literature on cities in developed 

and emerging countries also shows that the rates 

measured at Draria are relatively alarming. 

However, the situation would be different if the 

study was conducted in a purely urban site where 

cold starts and idling are more frequent, as well as 

in canyon-type streets where natural ventilation is 

reduced. Such conditions cause more intense 

pollution of gaseous pollutants. Remember in this 

context that for the W.H.O., benzene and 

carcinogens have no preciselimits where they can 

be with no noticeable risks on human health. 

 

 
Figure 17.Daily distribution of gaseous pollutants 

concentration on ppm at the study site 

 

III.4. Weekly distribution  

In order to verify whether the reduction in traffic 

intensity during the weekend days has an effect on 

the levels of air pollution by gases, we used the data 

collected according to the days of the week. table 5 

summarizes the average daily levels of this 

pollution by days of the week. 

Figure 18 shows that whatever the pollutant 

considered, Friday is the lowest pollution rate. On 

this day of rest, the pollution is reduced compared 

to the most polluted day of about 15 to 20%. As 

several administrations and services (bank etc.) are 

closed or do not receive public on Saturday, this 

day of the beginning of the week comes, in terms of 

pollution, just after the holiday of Friday. Thursday 

is paradoxically among the days of the week that 

shows a high rate of pollution. Indeed, it is not a 

real holiday because some public administrations 

are open, the private and informal sector is also 

active today and the sectors of national education 

and higher education are also active. These results 

come outduring a certain effervescence of the 
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socio-economic life which then affects the levels of 

pollution. 

 

Figure 18.weekly distribution of gaseous pollutants 

concentration on ppm at the study site 

Figure 18 shows that whatever the pollutant 

considered, Friday is the lowest pollution rate. On 

this day of rest, the pollution is reduced compared 

to the most polluted day of about 15 to 20%. As 

several administrations and services (bank etc.) are 

closed or do not receive public on Saturday, this 

day of the beginning of the week comes, in terms of 

pollution, just after the holiday of Friday. Thursday 

is paradoxically among the days of the week that 

shows a high rate of pollution. Indeed, it is not a 

real holiday because some public administrations 

are open, the private and informal sector is also 

active today and the sectors of national education 

and higher education are also active. These results 

come outduring a certain effervescence of the 

socio-economic life which then affects the levels of 

pollution. 

 

III.5. Monthly distribution  

Several studies carried out in Europe, in Asia and in 

the USA have shown that there is a more or less 

important difference between the winter contents 

and the summer contents of the gaseous pollutants 

in the air. The speed of the wind and especially the 

precipitation are at the origin of this variation. The 

concentrations recorded at our study site are shown 

in table 6. 

 

 

 

 

 

 

Table 6.Monthly distribution of gaseous pollutants concentration on ppm at the study site 

  June July August September October November 

LPG 1359,866 821,079 758,596 884,109 870,370 755,436 

Propane 1485,393 898,744 830,609 967,533 952,566 827,214 

Toluene 301,509 112,714 100,559 88,140 70,626 76,851 

Alcool 297,987 167,611 157,315 137,566 109,702 119,283 

NH4 298,350 187,900 177,029 163,869 139,381 147,653 

CO2 568,554 238,854 215,609 195,095 161,839 173,510 

Acetone 234,681 88,729 79,249 69,691 56,037 60,884 

CO 157,776 125,513 116,140 135,141 138,531 118,645 

H2 105,856 86,441 80,637 92,425 94,498 82,176 
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Figure 19. Monthly distribution of the ppm 

concentration of gaseous pollutants at the study site 

 

During our study, which ran from June to 

November, the winter season was not covered. 

However, we found it useful to check if there was a 

difference between two periods: 

 Average temperature period: (Tmw = 19°C) 

corresponding to the period of October and 

November. 

 Period with strong sunshine and high 

temperature: (average = 25.2°C) and 

corresponding to the months of June, July, 

August and September 

The examination of these evolutions shows that the 

month of August accuses, whatever the pollutant 

considered, the lowest contents. The months of 

September and October show comparable 

evolutions and levels of pollution. There is 

therefore a seasonal effect. 

These results show that for all pollutants there is a 

significant difference between the two seasons 

(summer / autumn) [53]. This seasonal variation 

which is characterized by a temperature difference 

of the order of 7 °C is about 36% for benzene. 

 
IV. Conclusion 

During this study, we presented the levels of 

ambient air pollution at the level of the suburbs of 

Drarïa, a commune in the wilaya of Algiers, we 

presented the results obtained from our own 

pollutants gas sampling station, this station allowed 

us to analyze eleven (11) gaseous pollutants that are 

mainly from road traffic following the combustion 

of fossil fuels. 

The monitoring of the contents of the eleven 

polluting gases over the period from June 3rd, 2018 

to November 28th, 2018 allowed us to trace the 

daily, weekly and monthly evolutions and to 

highlight peaks of pollution that are linked to the 

intensification of traffic road that passes a hundred 

meters away from the measurement site. The study 

of weekly evolution showed that Friday (public 

holiday) has the lowest pollution rate. The monthly 

evolution of this pollution has shown that the month 

of August is the least polluted month. A seasonal 

variation is thus highlighted and one notes during 

the summer season a decrease of the rate of 

pollution of the order of 15 to 25%. This decrease is 

related to the intensification of atmospheric 

photochemistry that takes place in summer. 

In terms of pollution levels, the levels measured for 

benzene are relatively high but generally remain 

below the standards in force in Western countries. 

Similarly, we have shown that, just like CO, 

benzene, LPG, Toluene, CO2 are good indicators of 

automobile pollution, to better understand these 

correlations, a study on vehicle exhaust fumes is 

needed. 

Overall, the various studies that we conducted yield 

interesting and promising results that testify to the 

feasibility and validity of our approach; the results 

of gas pollution from our own sampling station 

have a strong similarity in size and profile with 

other approved studies in Algiers and across other 

countries of the world. 

Our perspective aims firstly to integrate an internet 

module into our smart sampling station in order to 

have permanent data acquisition and reading in real 

time, to receive an alarm in the event of 

displacement of a predefined limit value and to 

benefit from a remote control in the event of a 

malfunction of the station. Not only this, our 

perspective also aims to set up several smart 

sampling stations across the municipalities of the 

wilaya of Algiers in order to develop a map of the 

pollution by pollutiong gases and to contribute to 

the definition of a limit value for each pollutant gas 

to better protect the human health of residents. 
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