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Abstract- Noise pollution considers as one the most important problems of urban areas due to the high number of vehicles 
introduced to the streets each year producing a noisy sound and having negative effects on neighbor houses in general and 
traffic policemen specifically both physically and psychologically. This study aims to evaluate the noise pollution dose that 
the traffic policemen receive during their working hours, indicating the main sources of noise pollution in traffic-light 
junctions and the main streets and their psychological and physiological effects on traffic policemen. Twelve locations in 
Duhok city, Kurdistan region – Iraq were used during this study, ten traffic-light junctions “four outside the city center and 
six outside the downtown” besidesthe two main streets in the city center in the period between February and April 2015 in 
two different days “a working day and a vacation day”. The digital Sound Level Meter (SLM), Model AR824 was used 
beside a well-designed questionnaire containing seventeen questions with different kinds of questions regarding their age, 
education, period of exposure to noise, quality of hearing, using of personal protection equipments and different types of 
psychological and physical effects caused by noise pollution. The results from the questionnaire were showed that 100% of 
the selected traffic policemen were suffering daily from exhaustion after finishing their work, while headache, nervous and 
sleep disturbance were coming in the second place in which 80% of them having a daily suffering from them, anxiety came 
in the third place. The highest reading of noise was in Binavi fuel station junction during the morning hours with (Lmax: 
102.4 dBA) in a working day while the lowest reading was recorded with (Lmin: 63.3 dBA) in Shaqlawa Pizza street inside 
the city center.The results showed a difference between Leq for the junctions located inside the city center in compare to the 
outside city center with P value of P = 0.01.There was also a clear relationship between mean Leq of (Leq= 79.8 dBA) and 
(Leq = 72.6 dBA) during morning hours for a working day and vacation day respectivelyand the psychological problems that 
affects the traffic policemen. The research concluded that there is a clear difference in the noise pollution between a working 
day and a vacation day and also between the traffic-light junctions located inside the city center where the big vehicles were 
restricted to a cross and the junctions located outside the city center.  
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I. INTRODUCTION 
 
Noise pollution considers being one of the significant 
and major kinds of environmental pollution in urban 
areas due to increasing the number of population with 
high number of vehicles introducing to the streets 
each year [1],[2]and [3].Traffic noise considers the 
most importanttype of noise pollutionthan other types 
in developing areas[4].People in urban areas are 
much more affected by such pollution than small 
cities; however, small townsclose to the main roads 
are also victims of this problem[5].As the number of 
cars increase, the probability oftheir effects increase 
through producing a loud sound and having negative 
effects on traffic policemenhealth both physically like 
High blood pressure, Heart failure and Ulcer, Colitis 
and Headache and psychologically like Speech 
interference, Sleep disturbance, Annoyance, 
Exhaustion and Nervous because of the longtimeof 
exposure to this dangerous factor during their 
working hours[6],[7] and [8] 
 
According to[9],noise level depends on its source and 
its strength, road noise, could described as a steady 
state noise that does not fluctuate much, but some 
other sources like rail and aircraft noise are 
characterized by having high noise levels of relative 
short duration. 

 
 
This study aims to study the followings: 

 Evaluate the phenomenon of noise pollution 
and estimate it’s levels in the main traffic 
lights in Duhok city and to compare them 
with the international permissible levels  

 Specify the distribution of urban traffic noise 
in the city of Duhok 

 Provide indications about the main sources 
of noise in the roads.  

 Determine the physical and psychological 
effects of noise pollution on traffic 
policemen 

 Give our opinions and recommendation to 
the related institutions 

 
II. MATERIALS AND METHODS 
 
A. Study Area 
This study was carried out in Duhok city, Kurdistan 
region – Iraq in the period between February and 
April 2015. Duhok city locates in the north of Iraq 
with longitude of (43.20 – 44.10) and latitude (36.40 
– 37.20). Duhok has an important and strategically 
location regarding the historical and geographical 
sides. Ten traffic-light junctions have been selected 
beside two crowded streets in the city center. The 
traffic-lights were divided into two kinds, outside the 
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city center, where heavy cars are allowed to use, and 
inside the city center where trailers and trucks are 
forbidden to come in (Fig. 1). According to the 
directorate of traffic in Duhok, the city has about 
44000 vehicles and this number is distributed to about 
30000 four wheels small cars, 7000 two tons, and 
about 4000 Trailers and the rest is other kinds of 

vehicles. The number of cars is generally increased 
by 35% in 2015 in compare to the previous ten years 
adding large amounts of noise to the cities and 
especially to the traffic policemen who are working 
on the traffic-lights junctions in order to manage the 
traffic. 

 

 
 
B. Measurements 
To measure the values of noise on the streets, the 
digital Sound Level Meter (SLM), Model AR824 was 
used beside a well-designedquestionnaire. 
Measurements of traffic noise levels were collected 
from 12locations, ten traffic-lightsjunctions all 
around the city and two crowded streets in the city 
center, Figure 1.Noise level measurements were made 
for 16 hours from 8 am to midnight in three different 
times (8am to 12 pm – 12 pm to 6 pm – 6 pm to 
midnight),with a microphone raisedat height of 1.5m 
above the road surface on the places where the traffic 
policemen stand. During each sampling of noise, 10 
readings were recorded at an interval of 30 seconds in 
a period of 15 minutes and the measurements were 
compared to international standards. The 
measurements were done in two different days, in a 
holiday and in a workday.The traffic lights were also 
divided into two types. Type A were all kinds of 
vehicles are allowed to cross and these are located 
away from the city center, while in type B, only small 
vehicles are allowed and the others are very restricted 
and should have permission to enter and for special 
cases only. 
 
C. Questionnaire  
The questionnaire were designed containing 17 
questions with different kinds of questions regarding 
their age, education, period of exposure to noise, 
quality of hearing, using of personal protection 
equipment and different types of effectscaused by 
noise pollution.Physiological and psychological 
problems e.g. heart diseases, blood pressure, anxiety, 

headache, upsetandsome other questions were 
distributed to the selected policemen who work 
mainly on the crowded streets. 
The collected data were recorded first as Microsoft 
Excel 2013 spreadsheet and then analyzed by 
Statistical Package for Social Scientists (SPSS) and 
Chi-square toidentify the effects of noise on traffic 
policemen. 
 
III. RESULTS AND DISCUSSION  
 
A. Measurements 
Theresultsfrom the digital Sound Level Meter in the 
working day showed that the highest reading was in 
Binavi fuel junction during the morning with (Lmax: 
102.4 dBA) about 27 dB higher than the 
recommended level for highways according to World 
Health Organization (WHO), and this is because this 
junction lies on the highway outside the city center in 
which high number of cars used on this street 
between 7:30 AM to 9:00 AMas people goes to their 
job mainly in this timeand also big and long vehicles 
are allowed to cross on it which emit very loud and 
annoying sound and this indicates that this is crowded 
highway and has high effects on the neighbors 
generally and  traffic policemen specially, while the 
lowest reading was recorded with (Lmin: 63.3 dBA) in 
Shaqlawa Pizza street and also during the morning 
hours and this returns to that this location is locates in 
the city center in which big vehicles are restricted to 
across on this streetas shown in Table I. The highest 
mean equivalent sound level Leqfor the working day 
was (Leq: 79.84 dBA) during the morning hours with 
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minimum mean Leqof (77.03 dBA) during afternoon 
hoursshowing no significant difference between 
morning and afternoon levels of Leqwith P value (p= 
0.843). The measurements from the Table IIindicatea 
ittle fluctuation of traffic noise levelsin compare to he 

orking day. Table II shows results for Lmax, Lmin and 
Leq in a vacation day. During the vacation day, the 
maximum level of noise was recorded in Farmanda 
traffic-light with 89.3 dBA during afternoon hours 
with a minimum of 55.8  

 
 
dBA in Azady Mosque traffic-light. Because it a 
vacation day, almost same number of cars were on 
the roads whole the day with mean Leqfor the 
morning, afternoon and night were (Leq: 72.5 dBA, 
Leq: 72.4 dBA and Leq: 71.43 dBA) respectively 
showing a very small difference and this is because of 
the vacation in which most of the people were out of 
job and the load on the streets and junction came 
down to its lowestlevels in compare to the working 
day.The results from the measurement showed a clear 

difference between the traffic-lightslie outside and 
inside the city center. For the working day, mean Leq 
for outside the city center traffic-lights was (Leq = 
85.3 dBA) with (Leq = 74.4 dBA) for the traffic-
lights inside the city centershowing a clear difference 
with P valuep =0.01 and standard deviation of 
SD=7.8. While for the vacation day, mean Leq for 
outside and inside the city center were (Leq = 75.1 
dBA and Leq = 70.1 dBA) respectively with no 
difference between them with P value of p = 0.7 and 
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SD = 3.6. This difference showed that big vehicles 
have great effects on the roads and increasing the 
levels of noise 
 
IV. SOCIAL SURVEY 
 
The well designed questionnaire was distributed to 20 
selected traffic policemen who are working on the 
traffic lights junctions. The distribution of the traffic 
policemen according to their age was: 35% were 20 – 
30 years, 55% were 31 – 40 years and 10% were 41 – 
50 years. According to their educational level, the 
distribution was: 50% primary school, 20% 
intermediate school, 20% high school and 10% 
university (Fig. 2) 
 

 
 
The study also showed that the distribution of the 
traffic policemen according to the duration of 
exposure: 35% one to five years, 45% five to ten 
years and 20% more than ten years. Regarding having 
information about noise pollution and its effects on 
human health, 80% have information while the rest 
have no ideas. 85% of the selected persons have 
speech interference during the work while speaking 
by phone, 5% have no problems and the rest 10% 
said that only sometimes they have troubles in 
speaking. The results from the survey also showed 
that 80% were not wearing ear protector, 5% only 
were wearing and the rest 15% were sometimes using 
ear protector. 40% of the traffic policemen were 
assuming that four wheels small cars are the most 
reason behind the high rate of noise on the street, 
while 15% suggested that two tons vehicles are the 
cause of noise, 20% and 25% were supposed that 
trucks and all types of vehicles are the most causes of 
noise on the traffic light junctions respectively. From 
the 20 selected traffic policemen,Exhaustion was the 
most abundant effect were the traffic policemen 
suffering from in which 100% were having daily 
exhaustion after they are finishing their work. 
Headache, Nervous and Sleep disturbance were 
coming in the second place in which 80% of them 
were suffering from them daily. Anxiety was also one 
of the effects were the traffic policemen suffering 
from, in which 75 percentage of them were have daily 
suffering, 10% were suffering sometimes from this 
effect and the rest 15% has no feeling towards this 

effect (Fig. 3) and these results have a clear 
relationship between noise levels and the diseases 
affecting traffic policemen where Leq was higher 
than the international standards (Leq = 70 dBA) 
according to WHO. 

 
FIGURE  3. 

CONCLUSION 
 
The study concluded that there is a clear difference in 
the noise pollution between a working day and a 
vacation day and also between the traffic-light 
junctions located inside the city center where the big 
vehicles were restricted to a cross and the junctions 
located outside the city center. Even though,the noise 
level at most of the measuring points during working 
dayshad exceeded the WHO Recommended Health 
Criteria.  
This study alsoindicates that noise affects highly 
affects traffic policemen in many ways. It results in 
improper communication, sleeplessness and reduced 
efficiency, though the psycho-somatic effects 
(annoyance, exhaustion, nervous andanxiety) are also 
common yet the extreme effects. 
 
RECOMMENDATIONS 
 
After finishing the research, we have reached to the 
following recommendations both from us and the 
traffic policemen in order to minimize the effects of 
noise and decrease the probability ofgetting both 
psychological and physiological diseases in the 
future. 

1. Decrease the time of work  
2. Increase the number of holidays 
3. Make a rotation for traffic policemenas no 

one work more than five years on roads 
4. Spread personal protection equipment 

among traffic policemen with compulsory 
wearing  
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