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Abstract:  This article reported here has been carried out on one of the most  busy and crowded 
highway in  region  6  of  Tehran,  the  capital  of  Iran,  which  have  heavy traffic  during  the  day. 
 The  noise equivalent level varied between 62.6 to 77 dBA. The results of the study established the 
fact that noise levels are more than the  acceptable  limit  of  60  dBA,  which  is  the daytime 
 governmentally prescribed  noise  limit  for residential-commercial areas. Traffic noise is a major 
environmental source of pollution in the whole planet, both in developed and in developing nations. 
Total  of  14 measuring points were selected along the main road and its connecting  streets. In this 
study the A-weighted continuous  equivalent  sound  level  values  (LAeq)  were  manually measured 
 at  each  site  separately. This paper also describes the human reaction of the environmental  noise of 
the region 6 of Tehran. A total of 140 questionnaires were processed. The results of the  interview 
questionnaire were, the main noise source was traffic (52%), 48% of the people classified the noise in 
his/her street as “very high”,43 % answered that noise bother them in the night (18:00-22:00) and 29% 
 answered that noise annoyed them in the morning and noon (07:00-12:00), More  than  half  of  the 
 total  sample  population expressed  annoyance  with  traffic  noise  during daily activities. Of these, 
16.8% were “ extremely” and 21.1% “very much” annoyed, 18.3% to “some extent” and “ little” and 
25.5% “none” annoyed. Hence pollution in big cities is a growing problem due to  the fact that the 
urban environment is  becoming increasingly crowded and busy. 
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INTRODUCTION 

  
 This problem has not been properly recognized despite the fact that it is steadily growing in developing 
countries (Sisman and Unver., 2011). Traffic is the dominating source of noise (Piccolo, A., Plutino D., 
Cannistraro, G. 2005). Research conducted in 2002 in Spain reached the conclusion that noise pollution 
resulting from traffic was one of the main problems affecting small and non-industrial cities (Morillas, J.M.B., 
Escobar, V.G., Sierra, J.A.M., Gomez, R.V., Carmona, J.T., 2002). Noise in big cities is considered by the 
United Nations World Health Organization (UNWHO) to be the third most hazardous type of pollution, right 
after air and water pollution (Guidelines for Community Noise, 1999). In addition, there are various studies 
carried out on road traffic noise pollution, which effect severe health problems such as, physical and 
psychological annoyance, irritation human performance and actions , hearing loss, hypertension, heart problems, 
tiredness, headache and sore throat respectively (Piccolo, A., Plutino D., Cannistraro, G. 2005, Fyhri, A., 
Klaeboe, R. 2009, Chandio, I.A., Brohi, K.M.M.A., 2010). 
 Noise pollution is a significant environmental problem in many urban areas. Nelson (1987) reported that 
long term exposure to high occupational noise can result in permanent hearing loss. Additionally, commonly 
experienced noise effects may include annoyance deterioration of sleep quality, and stress-related various type 
of heart disease (Nelson, P.M., 1987). Many of the past studies that have indicated that noise pollution affects 
the physical and mental health of people (Guite, H.F., Clark, C., Ackrill, G., 2006, Vera, M.N., Vila, J., Gofoy, 
J.F., 1992). Therefore, assessing the problem and programming actions for controlling its adverse effect have 
become issues of immediate concern for community as evidenced by the large number of anti-noise laws and 
regulations decreed by many government.  
  
Methods: 
 Sound Level Measurements:   
 The present study was conducted to determine the noise levels of road traffic at region 6 of Tehran, the 
capital of Iran. It is the biggest city in the country and has a population about 8-10 millions, 8 at night and 10 at 
day, with the extension of about 1000 Km2 (Mansouri, N. Pourmahabadian, M., Ghasemkhani, M., 2006). 
 Noise exposure standards for free field established by Iranian Government (Iran Department of 
Environment,1998).  
 The objectives of measuring the noise levels firstly was to have an estimate of its individual contribution to 
the environmental noise and secondly to reflect the maintenance levels of the vehicles prevalent in the area. 
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 This work was focused on one of the busy and the most crowded highway, Kordestan highway, at part of 
district 6 in Tehran city, which have heavy traffic during the day. Total of 14 measuring points were selected 
along the roads, facing commercial centers and facing public parks of the city center to adequately represent the 
different acoustically residential-commercial situations. 
 Four points was selected facing commercial centers, four points were selected facing public parks, and also 
six points to measured traffic noise were selected along the highway areas( at distance of 2 meter). In this study 
the A-weighted continuous equivalent sound level values (LAeq) were manually measured at each site 
separately. The measurements were taken on various days of two weeks, from 07:00 a.m. to 22:00 p.m. and 
22:00 p.m. to 07:00 a.m. 
 Researchers have reported that it is possible to determine the equivalent level representative of the 
equivalent annual level by means of sampling. They showed that 6 to 9 days random days sampling may result 
in 96% to 99% accuracy providing on the possibility to determine it within the ? 2 dB range (Gajaa, E., 
Gimenezb, A., Regia, A.S., et al., 2003). 
  All measurement were taken on an A weighting frequency network, at a height of about 1.5 m from ground 
and on a Fast range time weighting. The A weighting characteristics and fast range simulated the human ear 
listening response. All measurement were carried out during working days and weekends and under suitable 
climatic conditions (Al-Ghonamy, A.I., 2010). Noise levels were measured using a Class I 2231 Bruel and Kjaer 
integrating sound level meter with a 4230 B and K calibrator. 
 
Questionnaire Description: 
  
 In order to know the opinion of the citizens from the area about how the noise levels have affected their 
daily life, a questionnaire was developed. The survey questionnaire contained three different parts. The first part 
had three questions, where the interviewer was identified as to sex, age and educational level. The second part 
had three questions, where information about accommodation characteristics was obtained The third part where 
information about noise levels and its effects on people’s habit was obtained. The respondents participating to 
the survey were randomly selected on a one-person per family basis at the residential areas of the main street 
and its connecting streets. 
 A reliability analysis (Cronbachs alpha) was performed on all 25 parts for the 140 subjects that completed 
the questionnaire during the study. The alpha value was 0.76, which is considered to be acceptable 
(Mohammadi, GH., 2009). 
 
Results: 
 Measurement results in table 1 displays the mean values for LAeq,24h at eight measurement stations facing 
the commercial centers and public parks. 
 
Table 1: Noise range of measurement locations and levels.  

 
No . of measurement 

locations 

 
Name of measurement locations 

Noise range in the measurement 
locations 

LAeq, (dBA) 

 
Noise level 

(mean) 
1 Commerical center 1 70 ? LAeq ??75 72.0 
2 Commerical center 2 70 ? LAeq ??75 73.2 
3 Commerical center 3 70 ? LAeq ??75 74.0 
4 Commerical center 4 70 ? LAeq ??75 73.6 
5 Public park 1(inside) 60 ? LAeq ??65 64.0 
6 Public park 1(outside) 65 ? LAeq ??70 69.1 
7 Public park 2 (inside) 60 ? LAeq ??65 62.8 
8 Public park 2(outside) 65 ? LAeq ??70 68.6 

   
 Six stations were defined at distanse of 2 meter of highway. The results of the measurement made on these 
points are given in Table 2. The noise equivalent level L Aeq,24h varied between 62.6 to 77 dBA at these 
locations. 
  
Table 2: The means of noise levels in six stations.  

day times 0 1 2 3 4 5 6 7 8 9 10 11 
Sat to Wed 71.8 68.0 64.5 62.6 62.8 66.6 75.0 77.0 77.0 76.5 76.7 77.0 
Thursday 72.3 69.0 66.8 62.7 62.6 66.5 73.0 76.8 76.0 76.4 76.0 76.0 

Friday 73.5 71.5 68.1 65.1 64.3 64.4 68.0 71.6 73.0 73.4 74.4 75.0 
 day times 12 13 14 15 16 17 18 19 20 21 22 23 
Sat to Wed 76.4 76.5 76.3 76.2 75.9 76.0 76.0 76.4 77.0 75.3 74.3 74.3 
Thursday 76.0 76.3 75.4 75.3 75.2 75.8 76.0 75.7 76.0 75.2 74.9 74.0 

Friday 74.8 74.5 74.1 73.0 73.2 74.0 74.0 75.2 75.1 74.9 74.4 74.1 
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  The Table 3 shows the mean value in six stations for weekdays from Saturday to Friday in three parts (day 
time, night time and 24 hour).  
  
Table 3: The means of noise levels for weekdays in six stations.  

 
day times 

Day time (dBA) 
07: 00 - 22:00 

Night time (dBA) 
22:00 - 07:00 

 
24 hours 

Saturday 76.4 71.4 75.1 
Sunday 76.5 70.7 75.1 
Monday 76.4 70.8 75 
Tuesday 76.4 70.9 75.1 

Wednesday 76.2 71.2 74.9 
Thursday 75.9 71 74.9 

Friday 74.3 70.8 73.3 

 

 
Fig. 1: Equivalent sound level (LAeq) in six stations along the Kordestan highway. 
 

 
Fig. 2: Equivalent sound level (LAeq) in six stations. 
 
Sat toWed Thursday Friday: 
 The total number of respondents was 140 , and the response rate was 89%, 47.6% male and 52.4% female. 
The average age of subjects was 37.3 ? 13.9 years. The frequency distributions of the subjects concerning the 
noise types in their houses are presented in Figure 3. The major parts of the respondents (52%) have answered 
that traffic noise is the major noise source, 32% emphasized on the noises from the street, and 16% on 
construction noises. An overview of the Table 3 reveals that LAeq have a minimum value of 62.6 dBA 
indicating that they exceed the governmental legislations for residential-commercial area (Iran Department of 
Environment,1998). 
 More than half of the total sample population expressed annoyance with traffic noise during daily activities. 
Of these, 16.8% were “ extremely” and 21.1% “very much” annoyed, 18.3% to “some extent” and “ little” and 
25.5% “none” annoyed. The frequency distributions of the answers regarding physical and psychic annoyance 
of traffic noises showed nearly 59% of the respondents have answered that traffic noise produced physical 
annoyance and 32% have answered that noise produced psychic problem to them. In another question, the 
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subjects have classified the noise in their houses as "very high" (48%), "high" (35%), and "normal (17%). "The 
respondents have been asked "what time does noise bother them more". For this question 29% answered that 
noise bother them in the morning and noon (07:00-12:00) , 11% answered that noise bother them more in the 
evening (13:00-18:00) ,43 % answered that noise annoyed them in the night (18:00-22:00). 17% respondents 
annoyed by traffic noise at midnight (22:00 to 07:00). The response distribution of the sample population, 
regarding interference of routine activities by traffic noise is given in Figure 4. Based on the percentage of 
responses in the two categories of severe interference (extremely and very much), sleeping, speaking and talking 
on telephone were the activities most interfered with by traffic noise (46.2%, 32.9% and 29.9%) respectively. 
Relaxing was fourth (27.7%), followed by relaxing, studding (24.4%), watching T.V.(23.4%) and eating 
(19.5%). 
 

 
Fig. 3: Frequency distribution of answers concerning type of noise. 
 

 
Fig. 4: Distribution of response about interferences of daily activities by traffic noise. 
 
Conclusion: 
 The individual can control noise from his own vehicle by adequate maintenance, by fitting a suitable 
silencer and even by considering noise as a criterion when purchasing the vehicle. In this research, noise levels 
were measured in Kordestan highway. Simultaneously with measurements of noise, the opinion of 140 residents 
that lived in the area, concerning their level of annoyance traffic noises, as well as the health impact of noise 
was surveyed. The measured noise levels indicted that the noise levels were generally high; LAeq ranged 
between a maximum of 77(d BA) and a minimum of 62.6(dBA). Of course, noise level of most station in day 
and night time by turns 20 until 22 and 24 until 25dB which are higher than threshold limit value. These changes 
show the high deviation from environmental noise allowance criteria in night time (Mehravaran, H. , Zabani, S., 
Nabi bidhendi, G.H.R, Ghousi, R., Keshavarzi shirazi, H., 2011). It is also worth noting that from the noise 
point of view, it is better to concentrate traffic along main roads (that are already noisy) then to distribute 
between parallel roads. By double-glazing the windows of homes, facing the road will reduce the level by up to 
20 dB(A).Some other suggestions such az banning hydraulic horns, improvement and streamlining of roads and 
parking system, discouragement of high sound producing vehicles, industries and public awareness would also 
be helpful in reduction of the present noise level in region 6 of Tehran. Vegetation buffer zones must be created 
in different parts of the city. Efforts should be made for roadside plantations, which absorb the sound. In the 
noisy places, we should wear earplugs and earmuffs. Communities should be educated on the negative effect of 
noise. The role of NGOs, researchers and professionals, media and concerned individuals is significant in 
minimizing the environmental hazard of noise pollution . The noise level in four commercial centers have been 
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determined up to limit level. In all the locations, the noise level has increased due to vehicular noise (Mirsanjari, 
Zorufchin, 2012). 
 The following range of strategies should be applied to reduce traffic noise. In our study, according to the 
noise measurements (inside park and outside park) in two public parks placed at inner city and affected by 
motor vehicle traffic, the noise level inside park (60 to65) and outside park (65 to 70) dB(A) are up to limit 
level.  
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