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Abstract 

Evaluation of road traffic noise pollution in some selected areas of Addis Ababa, Ethiopia. 

Yonas Endale Altaseb 

Addis Ababa University, 2018 

In this thesis, we study road traffic noise at five different sites of the capital city of Ethiopia, 

Addis Ababa. These five sites are hospitals, courts, schools, commercial and residential areas. 

From these five sites, we have selected forty-six different places using simple random 

sampling techniques. The objective of this study is to evaluate the traffic noise level in some 

selected areas of Addis Ababa city. In this study, measurement of noise pollution was done 

by using sound level meter. Various parameters were evaluated e.g. Leq Level, L10 level and 

L90 level. The noise levels was measured under traffic conditions over different time span in 

Addis Ababa city, to estimate, whether  these levels exceeds permissible limits, prescribed by 

the Ethiopian Environmental protection authority and WHO standard was used as a 

Guidance. The average Leq noise level was observed 67.29, 67.32, 64.12, 68.24 and 66.64 

dB (A) in commercial areas, residential areas, courts, schools and hospitals respectively. 

However, the noiselevel in all areas are found to be above the prescribed limit of W.H.O. 

 

Key Words: Courts, Schools, Traffic noise level, Addis Ababa, Noise pollution. 
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CHAPTER ONE 

1.1. Introduction 

Noise is derived from the Latin word “nausea” implying ‘unwanted sound’ or ‘sound that is 

loud, unpleasant or unexpected’. The noise originates from human activities, especially the 

urbanization and the development of transport and industry. The noise defined as unwanted 

sound, either because of its effects on human or its effect  on fatigue or malfunction of 

physical equipment, or its interference with the Perception or detection of other sounds [1]. 

To comprehend the noise pollution in a better way we must understand the range of sound 

intensities for normal human. Human ear can detect the wide range of intensities, from 20 to 

20000Hz [2].  

Noise pollution is the consequence of urbanization and industrialization and is considered as 

major problem of urban areas. The most important factors raising noise pollution in urban 

areas include vehicular traffic, neighborhood electrical appliances, TV and music systems, 

public address systems, and railway and air traffic. Increase in noise level, across the world, 

has motivated the researchers of the world to this study, the problem and its impact on the 

environment. Also, researchers have reported that the road traffic noise is the leading source 

of noise in urban areas [3]. Noise pollution is not only the growing problem of developing 

countries but also of the developed countries. According to researchers, over 130 million 

people in Europe suffer from exposure to noise levels above 65 dB (A) [4]. 

 Complains regarding traffic noise is not a twentieth century phenomenon, even the Romans 

issued a decree which banned the use of chariots on the streets of Rome at night because of 

the unwanted noise of wheels on stone streets. British Government was the first to introduce 

legislation to control the noise emitted by motor vehicles in 1929. The decision if a vehicle 

was too noisy relied on a policeman and a court judgment. UK was also the first country who 

installed traffic noise barriers since 1960, even if USA started the research in late 1950-s 

[59]. 

Excessive Traffic noise is a major source of noise pollution in the city. Noise pollution is a 

displeasing “human- or machine-created” sound that disrupts the activity or balance of human 

or animal life. Among pollution concerns of air, water, land, and noise, noise pollution is the 

one that has the potential for the most damage to humans and wildlife. It is a hidden health 

hazard that impacts our physical, psychological, intellectual and behavioral well-being yet it 

has received less attention. There is so much noise around, but unlike our eyes, we cannot 
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shut our ears, our ears cannot be shut, they are always opened and receptive to all kind of 

noise even whiles we are a sleep [59].  

Addis Ababa is the capital city of Ethiopia and it is the highest traffic community in the 

country, most key industries, both governmental and non-governmental industries and petty 

trading activities in Ethiopia can be found in Addis Ababa but how can these industries be 

efficient and more productive if they do not have the serene environment that is free from 

noise pollution to operate in. 

Noise pollution effects are both physical and behavioral in nature. According to a report 

issued by the W.H.O on 30 March 2011, noise pollution has seven major negative effects on 

humans and animals and they include: (I) Hearing Impairment (ii) Interference with Spoken 

Communication (iii) Sleep Disturbances (IV) Cardiovascular Disturbances (v) Disturbances 

in Mental Health (vi) Impaired Task Performance (vii) Negative Social Behavior and 

Annoyance Reactions [3]. 

To that effect, this study examines how traffic noise contributes to the problem of noise 

pollution in the Addis Ababa and find a solution to this menace. Noise pollution has always 

been a problem, but now a day it has become a major problem. Although there are several 

noise sources like industry, trains, planes and cars, this thesis focused on traffic noise.  

1.2. Statement of the Problem 

 Noise has many sources, most of which are associated with urban development: road, air and 

rail transport; industrial neighborhood and recreational noise [5]. A number of factors 

contribute to problems of high noise level, including the following: 

 A growing population, particularly in cases where it leads to increasing 

urbanization and urban consolidation.  

 Activities associated with urban living generally lead to increased noise level. 

 Increasing volumes of roads, rail and air traffics [5].  

A lot of work is being done all over the world to limit high level noise with in the acceptable 

limits by formulation of maximum permissible noise level criteria, implementing 

technological advancement and regulatory laws. But reducing noise with the impact of traffic 

noise pollution on environment of Addis Ababa, Ethiopia to the help of planning measures is 

in margin especially in Ethiopia very little work is being done in   this respect. So there is an 

urgent need to frame research to address this issue from planning point of view to reduce the 

file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_5
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noise in urban area. In Ethiopia, the levels of traffic noise pollution should gain significance 

as a distinct and continuing problem. This problem has drawn attention for an empirical 

research in the city of Addis Ababa for the appalling conditions becoming more severe with 

time. 

 It is where most of the economic activities of the country are centered. As a result of the 

limping public transport system and other reasons the number of cars in the city is increasing, 

though import taxes are extremely high. This together with the poor infrastructure has 

resulted in an increase in traffic noise pollution, congestion, poor mobility hence poor 

economic activity, and environmental degradation jeopardizing the economic advantages of 

the city from being the seat of embassies and international organizations including the head 

quarters of AU and UNECA. 

Article 44 of the constitution of the federal democratic republic of Ethiopia (FDRE) grants 

every person has the right to a clean and healthy environment, an outlook happily shared by 

the country’s environment policy introduced in 1997. Furthermore, Article 92 acknowledges 

the government will “endeavor to ensure that all Ethiopians live in a clean and healthy 

environment” and “government and citizens shall have the duty to protect the environment.” 

1.3. Significance of the study 

Individuals, pedestrians, organizations, institutions and even animals needs a serene and quiet 

environment in order to live a good life. A good life contextually refers to a life free of noise 

pollution and stress resulting from noise pollution. Even animals get disturbed by excessive 

honking noise and get into a frantic race then how much more of we humans. 

This research is very important and will encourage the stakeholders to find proper and 

accurate means of quantitative data that are highly objective based to help and solve the 

problem of traffic noise pollution. 

Also it is very essential that this research have been conducted so as to bring to the notice of 

people that noise pollution is not brought about only by items that make extremely high noise 

producing effects by traffic noise that put people under uncomfortable situation and those that 

can be found in our day to day activities. 

Moreover, considering the topic at hand, one would realize that not much research have 

already been conducted about it in Addis Ababa, therefore stand to mean that it would be 

very pertinent if this research carried out so as to help gather more knowledge and facts about 
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the effects that noise pollution through traffic noise can have on humans, organizations and 

institutions and even on animals as well. This study will have the following significance for:  

 The findings of the study specifically help to educational institute, courts, 

hospitals,        and commercial and residence areas to revisit its environment 

and improve it.  

 The study indicates the traffic noise pollution that affect the study areas and 

point out the best and proper areas of educational institutes, courts, 

hospitals, and commercial and residence areas. 

 The study will also be used as baseline information for further research to 

other researchers in field of Noise pollution. 

1.4. Research Questions 

This research has answered the following questions: 

 Is there any significant difference in the level of traffic noise pollution in Addis Ababa with respect 

to international standards of WHO and other national standards? 

 Is there any impact of traffic noise pollution around hospitals, schools, courts, and commercial and 

residential areas courts? 

1.5. Objective of the study 

1.5.1. General Objectives:  

  To evaluate the traffic noise level in some selected areas of Addis Ababa city 

1.5.2. Specific Objective 

In order to achieve the general objectives, the following objectives are set: 

 To quantify the traffic noise level around hospitals, schools, courts, residential and 

commercial areas. 

 

1.6. Scope of the Study 

The scope is limited to the use of Sound level meters to measure the sound intensity at the 

study areas and to draw conclusions by analyzing the results using WHO and National 

environmental standards of Ethiopia. 
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The scope of this paper will only include noise pollution problem in school, hospital, court, 

commercial and residential environment in Addis Ababa. From this study forty-six different 

places were selected based on their proximity to the main and arterial roads. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 

 

CHAPTER TWO 

2.  Literature Review 

 Ambient noise or environmental noise is unwanted or harmful outdoor sounds created by 

human activities, including noise emitted through means of transport (e.g road traffic, air 

traffic) and noise from sites of industrial activity [12]. 

The general noise level increases in towns and cities, mainly due to traffics. If the job entails 

concentration, the effect of noise on the worker will make the work much more tiring than if 

the job demands little thought concentration. The effect of noise on the health of individual, 

especially over a period of years, is an area of research that needs to be explored [11]. 

The effect of noise have been a problem for decades and lately there has been growing 

concerns from government, health, industrial and community organizations to start 

addressing this problem. With the rest of the world South Africa is far behind with limited 

appreciation of the scope of problem [14]. 

In physics, sound is a vibration that propagates as a typically audible mechanical wave of 

pressure and displacement, through a medium such as air or water. Sound is the result of 

pressure changes in a medium (usually air), caused by vibration or turbulence. The amplitude 

of these changes is stated in terms of sound level, and the rapidity with which these changes 

occur is the sound’s frequency. Sound level is measured in decibels (abbreviated dB), and 

sound frequency is stated in terms of cycles per second, currently, hertz (abbreviated as Hz) 

[17]. 

Community awareness of environmental noise has increased and there are greater 

expectations for developed and developing countries to reduce noise level [6]. Noise is a 

natural consequence of whatever we do. It forms part of our everyday background and for the 

most part we just accept it or at least tolerate it. However, noise has the capacity to cause 

conflict between those who are generating it and those who are subjected to it but who do not 

wish to be. Under most circumstances, unwanted noise will not cause people to complain, but 

there are circumstances where the volume, duration, or repetition (of all three) will cause 

irritation and frustration. The recipient of the unwanted noise intrusion may take legal action, 

or in some instances resort to more dramatic measures [7].  

One of the most undesirable side effects of improperly planned industrialization is the 

pollution of our environment and consequent degradation of the quality of life [8]. Noise 

pollution is a significant environmental problem in many rapidly urbanizing areas. This 

file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_6
file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_7
file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_8
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problem is properly not recognized despite the fact that it is steadily growing in developing 

countries. It is well established now that noise is a potential hazard to health, communication 

and enjoyment of social life. It is becoming an unjustifiable interference and imposition upon 

human comfort, health and quality of modern life [9]. 

The words that are constantly heard in the media and academic circles are “Climate change 

and global warming”. These words are associated with studies based on carbon dioxide 

emissions and excessive heat. According to man made thinking, generally humans do not 

believe that noise impacts up on the total environment. They instead believe that fairly 

common atmospheric pollutants have more extreme consequence for the planet as opposed to 

noise [10]. 

2.1 Sources of noise 

Noise pollution like other pollutant is also a byproduct of industrialization and urbanization; 

it is now recognized as a major problem for the quality of life in urban areas. The increase in 

population and in the number of vehicles has led to an increase in noise pollution, but noise 

pollution has been considered less than other contaminants in the environmental problems. 

Noise generation from natural sources like lightening, blowing air and flowing water, is a 

common phenomenon in our life. But the two main anthropogenic (man-made) sources which 

are mainly responsible for noise pollution are industrial and non industrial sources [18].  

2.1.1. Industrial Sources 

Noise is generated by various industrial processes like grinding, cutting, welding, pressing 

and blasting. Industrial machinery and processes are composed of various noise sources such 

as stators, gears, and fans, vibrating panels, turbulent fluid flow, impact processes, electrical 

machines and internal combustion engines. The mechanisms of noise generation depend on 

the particular noisy operations and equipment including crushing, riveting, blasting (quarries 

and mines), and shake-out (foundries) [72]. 

There are four main categories of industrial activity that are particularly relevant to the study 

of noise: product fabrication, product assembly, power generation, and processing. Noise is 

generated in all of these activities, with the majority occurring at the lower end of the 

frequency spectrum. While people around an industrial facility and the people within it are 

both affected by industrial noise, it is the workers within the plant that generally bear the 

brunt of most of it [72].  

file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_9
file:///C:/Users/DELL/AppData/Desktop/CHAPTER%20ONE4%20After%20patch.docx%23_ENREF_10
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Product fabrication, the first category of industrial activity, can be a highly noisy operation. 

In metal fabrication, the cutting, shearing, pressing, and riveting of metal products can be 

very noisy. Molding, type of product fabrication, can also be highly noisy with its use of 

high-pressure air in the operation, pneumatic control, and cooling of molding machinery. 

Plastic molding has been reported to produce noise at levels greater than 100 dB [20].  

The second category of industrial activity, product assembly, also produces dangerous noise 

levels. The activities within this category often produce broad-band noise that includes high 

levels of higher-frequency noise due to the operation of electric and pneumatic tools, such as 

grinders and impact wrenches [21].  

The noise emitted in power generation, the third industrial category, is produced by turbine 

generators and air compressors, though some noise also derives from devices such as fans 

and blowers. Processing includes activities such as oil refinery. Major sources of noise in 

processing are furnaces, heat exchangers, pumps, compressors, and air and steam leaks [21].  

Miller  also discusses industrial noise production, and lists "motor noise, fan noise, 

transformer noise, aerodynamic noise, hydraulic system noise, impact noise, bearing noise, 

gear noise, and vibration-induced noise" as examples of noise due to industrial machinery 

[22].  

2.1.2. Non Industrial Sources 

Most leading noise sources fall into the following categories: roads traffic, aircraft, railroads, 

construction, noise in buildings, and consumer products. In order to better understand noise 

pollution, it is important to understand where it comes from. Upon doing so, one can then 

more carefully consider its impacts on humans and more effectively investigate methods for 

reducing noise and preventing its negative consequences [19]. Some of non industrial noise 

sources are discussed below. 

2.1.2.1 Street Traffic 

Of all the sources of noise pollution, street traffic is the most prevalent and perhaps the most 

damaging source of noise pollution. More people are exposed to noise from motor vehicles 

than any other single source of noise. Though this claim is now over 30 years old, the 

prevalence of street traffic has certainly grown since then, and thus the impacts of traffic 

noise are still a major factor in human society [23]. 

Noise emitted by street traffic is generated by engines, exhaust systems and tires interacting 

with the road. Tires contribute most predominantly to the noise emitted by automobiles, both 
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in the effects on passengers within a vehicle and in the contribution to roadside noise, 

especially in American-made cars. The other components of traffic noise are significant 

contributors nonetheless. Exhaust and engine noise, for example, have been implicated more 

even more prevalent than tire noise in some cases, especially in Japanese and European-made 

cars. Further, noise produced during acceleration can be as much as 20 dB greater than that 

produced at cruising speed. Additionally, diesel engines tend to be used at or near maximum 

power more often than passenger cars and light trucks, further contributing to their levels of 

noise emission [21].  

The motorcycles are another source of traffic noise, and they present a unique situation. 

Firstly, unlike cars, trucks, and buses, tire noise contributes rather insignificantly to the 

overall amount of noise produced by motorcycles. It is the type of engine, acceleration, and 

other issues that is relevant to the engine system rather than the tires that become more 

important when considering motorcycles as a source of noise [23].  

Secondly, unlike passengers in cars, trucks, and buses, the rider of a motorcycle is not 

shielded by an enclosed compartment from the noise produced by their vehicle. Thirdly, 

motorcycles can be particularly noisy; whereas cars generally produce noise levels in the 

range of 67-75 dB(A), motorcycle noise generally ranges from 72-83 dB(A), but can reach 

levels as high as 120 dB(A) immediately behind the cycle [20].  

Now-a-days, the problem of low flying military aircraft has added a new dimension to 

community annoyance, as the nation seeks to improve its nap-of the- earth aircraft operations 

over national parks, wilderness areas, and other areas previously unaffected by aircraft noise 

has claimed national attention over recent year [19].  

2.1.2.2. Noise from railways  

The noise from locomotive engines, horns and whistles, and switching and shunting operation 

in rail yards can impact neighboring communities and railroad workers. For example, rail car 

retarders can produce a high frequency, high noise level that can reach peak levels of 120 

dB(A) at a distance of 100 feet, which translates to levels as high as 138, or 140 dB at the 

railroad worker’s ear [24].  

2.1.2.3. Construction noise 

The noise from the construction of highways, city streets, and buildings is a major contributor 

to the urban scene. Construction noise sources include pneumatic hammers, air compressors, 

bulldozers, loaders, dump trucks (and their back-up signals), and pavement breakers [25].  
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2.1.2.4. Music vendors 

When it comes to music vendors i.e., compact disc /cassette sellers, they can easily be 

described as the worst culprits. Many young people have turned to the selling of audio and 

video compact discs (CDs). They have developed a marketing strategy where they mount 

sound systems together with loud speakers on a vehicle and play the music very loudly to 

attract customers. Despite the fact that it is against the bye-laws, its prevalence has made it 

seem a normal thing in society [72].  

2.1.2.5. Noise in building 

Apartment dwellers are often annoyed by noise in their homes, especially when the building 

is not well designed and constructed. In this case, internal building noise from plumbing, 

boilers, generators, air conditioners, and fans, can be audible and annoying. Improperly 

insulated walls and ceilings can reveal the sound of amplified music, voices, foot falls and 

noisy activities from neighboring units. External noise from emergency vehicles, traffic, 

refuse collection, and other city noises can be a problem for urban dwellers, especially when 

windows are open or insufficiently glazed [19].  

2.1.2.6. Noise from consumer products 

Certain household equipment, such as vacuum cleaners and some kitchen appliances have 

been and continue to be noise makers, although their contribution to the daily noise dose is 

usually not very large [19]. 

2.2. Barriers of Sound Propagation 

2.2.1. Atmospheric effects 

The dissipation of sound energy in the atmosphere follows from rules of thumb below: 

 As frequency increases, absorption increases  

 As relative humidity increases, absorption increases  

 There is no direct relationship between absorption and temperature [27] 

2.2.2. Meteorological Effects 

There are a number of meteorological factors that can affect how sound propagates over large 

distances. These meteorological effects are wind, temperature, and rain. Depending on the 

direction, wind can significantly change the noise climate as you move away from the noise 

source. Such deviations fall within a range of 10 dB but depend on the severity of the wind 

and distance from the noise source. Additionally, wind tends to generate its own noise, which 

can mask certain types of noise. Temperatures effects are similar to wind effects. Sound level 
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differences of 10 dB are possible depending on gradient temperature and the distance from 

the noise source. Rain does not affect sound propagation unless the rain is very heavy [27].   

2.2.3. Topographical effects 

Sound propagation can also be greatly affected by the geographical and vegetative 

composition of a location. The main factors affecting propagation are topography, grass, 

trees, bodies of water, and snow. Topography is the most important factor and can be both a 

natural barrier and amplifier of noise. Grass and trees can effectively absorb noise but only if 

they exist in large spans. Bodies of water can provide the opposite effect to grass and trees. 

Freshly fallen snow can be quite absorptive while snow which has been sitting for a while can 

reflect noise [27]. 

2.3. Sources of Road Traffic Noise 

Noise comes from many sources; the most significant source is from transportation, 

particularly traffic noise. Highway noise emanates from three sources :(a)the engine,(b) the 

exhaust, and (c) the friction vehicle of the tires  on the road. Ones typical highways speeds 

are reached, the predominant noise from light trucks and cars is from the tire/road interaction. 

Heavy trucks produce a high volume of noise from all three sources even at low speeds [11]. 

And also the level of road traffic noise depends on three factors: 

 The volume of traffic 

 The speed at which the traffic moves, and 

 The number of trucks in the flow of traffic [28]. 

Generally, heavier traffic volumes, higher speeds, and greater numbers of trucks increase the 

loudness of traffic noise. Vehicle noise as a result of defective mufflers or other faulty 

equipment on the vehicle can also  increase the combination of the noises produced by the 

engine  exhaust, and tires; resulting in the particular noise levels of traffic [28].        

“India is the most noise polluted country on earth, and in their major cities like Bangalore, 

excessive honking from commercial drivers constitute about 70% of the noise produced, due 

to this , 1st January of every year in India is a day dedicated to reducing honk levels and it is 

always dubbed “no honking day” [29]. 

2.4. Effect of traffic noise 

Noise has become a very important “stress factor” in the environment of human being. It has 

many effects on exposed population. It can have a number of undesirable effects depending 
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upon its intensity, frequency, duration and time of the day when it occurs. The various effects 

of noise pollution on human beings are classified as auditory effects (directly affecting ear & 

hearing ability) and non-auditory effects (affecting other physiological process). Similarly, 

noise can show various detrimental effects on other living organisms like plants and animals 

[17].  

2.4.1. Auditory effects 

 The most acute and immediate effect of noise pollution is impairing of hearing which may 

cause auditory fatigue and may even finally lead to deafness. 

 Auditory fatigue occurs when exposed to noise levels of 90 dB or above. In metro cities, most 

of the shopkeepers, cobblers, fruit sellers complain tinnitus in ear. 

 Deafness occurs when exposed to loud noise. The workers working in the noisy workplace 

environment may suffer from noise induced hearing loss (NIHL). Hearing loss may be 

temporary or permanent. Prolonged exposure to high noise levels leads to permanent deafness 

[60].  

2.4.2. Non-auditory effects  

Non-auditory effects are also alarming, because of the fact that they also cause severe 

diseases. It includes interference with speech communication, annoyance leading to ill-

temper, mental disturbance and violent behavior. It also causes loss of working efficiency due 

to physiological disorder. Physiological disorders associated with noise include increase heart 

rate, increase in blood pressure, and change in skin temperature and blood circulation, 

Cardio-vascular diseases, and change in levels of hormones. In females, the chances of 

miscarriage and congenital birth defects are more in noisy environment [60]. From all the 

research and studies carried out until now, it appears that traffic noise would not cause any 

immediate risk of deafness or hearing loss. However, traffic noise has proved to cause many 

important ‘non-auditory’ effects [30].   

The effects of traffic noise can be grouped as follows:  

(1) Speech Interference  

Speech is an essential form of communication in society. Traffic noise may disrupt the 

intelligibility of communication, and lowers the quality of life, by not only disturbing normal 

social and work-related activities but also by causing annoyance and stress. Speech 

intelligibility, when interfered with noise, leads to decreased working capacity, problems in 
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human relations, and stress. Research shows that a sound level of 48 dB(A) allows normal 

conversation at four meters [31].   

(2) Sleep Disturbance 

 Good physiological and mental health requires sleep, especially REM sleep (rapid eye 

movement, a sleep stage signifying deep sleep) development and maintenance of sensor 

motor competence as it contributes to the Sleep is affected by noise, and measurable effects 

begin at 30dB LAeq. 

According to research on relation between noise and sleep, exposure to noise induces sleep 

disturbances by making it difficult to fall a sleep, altering sleep pattern or depth, and 

increasing the number of awakenings during the night. Noise-induced sleep disturbances also 

cause physiological reactions such as increased blood pressure, increased heart rate, 

vasoconstriction, and cardiac arrhythmia. After effects of exposure to night time noise may 

include reduced perceived sleep quality, increased fatigue, decreased mood or wellbeing [31].   

Research still needs to be done exploring the noise-induced sleep disturbances on health, 

work performance, accident risk and social life, including exposed (sensitive) groups and 

long-term effects of exposure to, and also on the relationship between psychosocial 

symptoms and the reduced perceived sleep quality of the person [31].  

 (3) Cardiovascular and Physiological effects 

Epidemiological and laboratory studies involving workers exposed occupational noise, and 

general populations (including children) living in noisy areas around airports, industries and 

noisy streets, indicate that noise may have both temporary and permanent impacts on 

physiological functions in humans. It has been postulated that noise acts as an environmental 

stressor. Acute noise exposures activate the autonomic and hormonal systems, leading to 

temporary changes such as increased blood pressure, increased heart rate and 

vasoconstriction. After prolonged exposure, susceptible individuals in the general population 

may develop permanent effects, such as hypertension and is chaeminic heart disease 

associated with exposures to high sound pressure levels. The magnitude and duration of the 

effects are determined in part by individual characteristics, lifestyle behaviors and 

environmental conditions. Sound also evoke reflex responses, particularly when they are 

unfamiliar and a sudden onset [32]. 

Laboratory experiments and field quasi-experiments show that if noise exposure is 

temporary, the physiological system usually returns-after the exposure terminates to a normal 
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(pre-exposure) state within a time in the range of exposure duration. If the exposure is of 

sufficient intensity and unpredictability, cardio vascular and hormonal responses may appear, 

including increases in heart rate and peripheral vascular resistance; changes in blood 

pressure, blood viscosity and blood lipids; and shift in electrolyte balances (Mg/Ca) and 

hormonal levels (epinephrine, cortisol). The first four effects are of interest because of noise 

related coronary heart disease [34]. 

Laboratory and clinical data suggest that noise may significantly elevate gastro intestinal 

mobility in humans. By far the greatest number of occupational and community noise studies 

have focused on the possibility that noise may be a risk factor for cardiovascular disease. 

Many studies in occupational settings have indicated that workers exposed to high levels of 

industrial noise for 5-30 years have increased blood pressure and statistically significant 

increases in risk for hypertension, compared to workers in control areas [32]. In contrast, only 

a few studies on environmental noise have shown that populations living in noisy areas 

around airports and on noisy streets have an increased risk for hypertension. The overall 

evidence suggests a weak association between long-term environmental noise exposure and 

hypertension, and no dose-response relationships could be established [30]. 

(4) Language Acquisition in Children  

Noise has not only been documented to affect adults, but correlations have been found with 

children as well as with fetuses of pregnant women. Disruption of the intelligibility of 

communication would also affect the education of school children and the mental 

development of the young generations. Noisy environments causing speech interference in 

classrooms may have serious ramifications on a child’s education, especially if this occurs 

during the language acquisition development stage. Children who cannot distinguish different 

sounds may not learn to tell them apart, and may also distort their speech as they may drop 

parts of words, especially their endings [35]. 

(5) The Effects of Noise on Performance 

It has been documented in both laboratory subjects and in workers exposed to occupational 

noise, that noise adversely affects cognitive task performance. In children, too, environmental 

noise impairs a number of cognitive and motivational parameters [30]. However, there are no 

published studies on whether environmental noise at home also impairs cognitive 

performance in adults. Accidents may also be an indicator of performance deficits. The few 

field studies on the effects of noise on performance and safety showed that noise may 



15 

 

produce some task impairment and increase the number of errors in work, but the effects 

depend on the type of noise and the task being performed [38]. 

Laboratory and workplace studies showed that noise can act as a distracting stimulus. Also, 

impulsive noise events (e.g. sonic booms) may produce disruptive effects as a result of startle 

responses. In the short term, noise-induced arousal may produce better performance of simple 

tasks, but cognitive performance deteriorates substantially for more complex tasks (i.e. tasks 

that require sustained attention to details or multiple cues; or tasks that demand a large 

capacity of working memory, such as complex analytical processes). Some of the effects are 

related to loss in auditory comprehension and language acquisition, but others are not. 

Among the cognitive effects, reading, attention, problem solving and memory are most 

strongly affected by noise. The observed effects on motivation, as measured by persistence 

with a difficult cognitive task, may either be independent or secondary to the aforementioned 

cognitive impairments [36]. 

(6) Effects of Noise on Residential Behavioral and Annoyance 

Noise annoyance is a global phenomenon. A definition of annoyance is “a feeling of 

displeasure associated with any agent or condition, known or believed by an individual or 

group to adversely affect them”[39]. However, apart from “annoyance”, people may feel a 

variety of negative emotions when exposed to community noise, and may report anger, 

disappointment, dissatisfaction, withdrawal, helplessness, depression, anxiety, distraction, 

agitation, or exhaustion. Thus, although the term annoyance does not cover all the negative 

reaction, it is used for convenient in this document [40]. 

Noise can produce a number of social and behavioral effects in residents; besides annoyance. 

The social and behavioral effects are often complex, subtle and indirect. Many of the effects 

are assumed to be the result of interactions with a number of non-auditory variables. Social 

and behavioral effects include changes in overt everyday behavioral patterns (e.g. closing 

windows, not using balconies, turning TV and radio to louder levels, writing petitions, 

complaining to authorities); adverse changes in social behavior (e.g. aggression, 

unfriendliness, disengagement, non-participation); adverse changes in social indicators (e.g. 

residential mobility, hospital admissions, drug consumption, accident rates); and changes in 

mood (e.g. less happy, more depressed) [33].  

Annoyance due to noise depends on many factors, including several parameters of the noise 

itself. For example, louder noises are generally more annoying than quieter noises, though 
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two sounds with equal intensity may still result in different levels of annoyance. Patterned 

sounds appear to be less annoying than sounds that are randomly produced. Also, noises that 

are of higher pitch are generally rated as more annoying than that of lower pitch. And finally, 

annoyance depends on the regularity of the noise. That is, noises that remain constant in pitch 

and intensity are generally rated as less annoying than noises that change in pitch or intensity 

[6]. 

(7) Impact on Social Costs  

Traffic noise has a substantial impact on the medical cost as well as social costs of road 

transport e.g. by retrofitting noise mitigation barriers, low-noise road surface, acoustic 

insulation to noise sensitive receivers and implementation of traffic management measures 

such as area restrictions and pedestrianization. The Asian development bank estimated the 

cost of pollution to Asian economies to be equivalent to 9% of the GNP, notwithstanding the 

reduction in the quality of life in those cities. European studies examining the external costs 

of noise to society, especially transport noise estimate that cost of damage to societies range 

from 0.2% to 2.0% of GDP [42]. 

2.4.3. Other effects of noise 

 Birds that rely on hearing to locate prey are seriously disadvantaged by anthropogenic noise.   

 Birds in a city need to call longer and louder than their country counterparts.  

 Noise disturbs feeding and breeding patterns of some animals and has been identified as a 

contributing factor of the extinction of some species.  

 Aircraft noise and sonic booms have been implicated as a cause of lowered reproduction in a 

variety of animals.   

 Military sonar has been responsible for the deaths of possibly thousands of dolphins and 

whales.   

 In dairy cows, excessive noise reduces feed consumption, milk yield, and rate of milk release.   

 Intense noise can affect growth of chickens and egg production. Noise has also been showing 

to have a detrimental effect on the growth of some plants too [17].  

2.5. Studies on Noise 

2.5.1. Hospitals 

Study was done to investigate the levels of noise pollution in some hospitals in Taiwan and to 

study the effects of noise pollution on the physiological and psychological reactions and 

annoyance response of medical care staff, patients and visitors in these hospitals. An 
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instrument for the measurement of sound level was used and a self-answered survey 

questionnaire on noise pollution was administered. Results showed that the daily average 

sound levels measured inside these hospitals during daytime were between 52.6 and 64.6 dB.  

These are higher than the current daytime environmental noise limit of 50 dB in Taiwan. 

Most nursing staff members expressed that talking of visitors or patient’s family members is 

the major source of noise inside the wards, whereas talking of visitors or patient’s family 

members and children playing are the two major noise sources outside the wards.  

However, most patients or visitors claimed that doors opening or closing and patients 

moaning or crying are the two major sources of noise inside the wards. Footsteps, renovation 

of hospitals, talking of visitors or patient’s family members, traffic noise and doors opening 

or closing are the five major noise sources outside the wards [43]. 

2.5.2. Residential areas 

 Traffic noise assessment and its negative health effect on road side residents. Five different 

locations were selected along a national highway of Burdwan having a day time level of 60 to 

89.5 dBA. Evaluation of various noise descriptors such as L10, L50, L90, Leq, LNP and TNI 

showed that people of the study area got suffered from slight uncomfortable feeling to a 

position of noise annoyance. Assessment of health effects among the 52 peoples of 10 

families residing in the study areas for long time was conducted through a questionnaire 

based survey. Responses from the people were collected for analysis and the outcome 

revealed that 53%, 36%, 40% of people were suffered from headache, anxiety and high blood 

pressure respectively whereas 36%,15%,67% and 61% of people were suffered from hearing 

disability, cardiovascular diseases, irritability and insomnia respectively. Chi-Square test was 

conducted among the different physiological and psychological effects and it was found that 

noise has a significant (a = 0.05) effect on hearing loss, sleep disturbances, abnormal heart 

beat and speech communication problem [44]. 

In many cities poorer people are most likely to live in neighborhoods affected by traffic  

noise, and those close to major transport infrastructure causing community severance [48]. 

2.5.3. Schools 

A noise study was carried out in two public schools in Valencia, Spain. Schools were 

exposed to excessively high road traffic noise levels while the other was located in a 

relatively quiet area. The socio economic level of those attending the schools was very 

similar. A set of external and internal noise measurements were carried out, along with two 
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different attention tests among the children. Test results were consistently better in the quiet 

school. Exposure to high traffic noise levels in the noisy school over the whole school year 

was likely determinant of the results [45]. 

People living in heavily trafficked inner city are as also experience more of the other adverse 

health effects of car use such as noise pollution, congestion, stress and severance of 

communities by roads. Less affluent districts tend to be concentrated in areas with a higher 

density of roads and traffic and this can lead to impaired air quality, higher noise levels and 

higher injury rates [47]. 

2.6. Noise pollution in Addis Ababa and noise standard 

In May 2009 Forum for Environment (FfE) held its first public meeting for that year in Addis 

Ababa aimed at raising public awareness on a specific concern related to sustainable 

development and sharing information on relevant activities with a diverse audience, among 

others. One of the major topics discussed at this event was the problem of noise pollution in 

the capital Addis Ababa, which the participants said was not being addressed sufficiently. 

Noise pollution in the capital had reached a limit where it was enough to call for proper 

attention from all concerned bodies, according to the participants [61].  

Accordingly, the EPA has set 75 decibels (dB) for industrial areas, 65 and 55 dB for 

commercial zones and for residential districts respectively during day time, whereas 70, 55, 

and 45 dB respectively for industrial, commercial and residential areas is the limit during 

night time. Since countries take the settlement patterns of their people, their advancement of 

technology and the burden of industry into account, noise standards vary from one place to 

another. Nevertheless the EPA’s effectiveness in bringing its own standards down to earth 

and enforcing them accordingly is far from satisfactory. 

“Isolated efforts in mitigation of environmental pollution can at best lead to partial success or 

perhaps, temporary amelioration,” says Tesfanesh in reference to the absence of meaningful 

institutional coordination between the EPA and other relevant units [47]. 

According to Ethiopian EPA the generation of excessive noise in the community can have 

undesirable effects on the population. It can cause annoyance and disturbance to people at 

work or during leisure activities, disturbance to sleep and possibly a deleterious effect on 

general physical and mental well-being. All people are not equally sensitive to the disturbing 

aspects of noise. There is a small but significant minority which is more sensitive than others.    
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The objective of these standards is to minimize the amount of noise to which people, living or 

working, are exposed. The sensitivity to noise is usually greater at night-time than it is during 

the day, by about 10dB (A). The upper limits of noise permitted are in Table 

Table 1Noise Standards for Ethiopia (EPA) 

 

1: Day time reckoned to be between 6.00 am to 9.00 p.m  

2: Night time reckoned to be between 9.00 p.m. to 6.00 am 

According to Ethiopian EPA Every motor vehicle needs to conform to the following noise 

standards.   

Table 2 Noise standards for motor vehicles  

Vehicle Types Maximum Permissible noise 

Levels,dB(A) at 7.5 meters from the 

sources 

Two Wheelers (petrol-driven) 80 

Three wheelers, all petrol-driven 

passenger cars and two wheeler diesel 

driven cars. 

82 

Passenger or light commercial vehicles 

fitted with diesel engine with gross 

vehicle weight up to 4000 Kg 

85 

Passenger or commercial vehicles with 

gross vehicle weight above 4000 Kg and 

up to 12000 Kg 

89 

Passenger or commercial vehicles with 

gross vehicle weight above 12000 Kg 

91 

       

Category of Area Upper limit of Permissible Noise in dB 

 Day time Night time 

Industrial 75 70 

Commercial 65 55 

Residential 55 45 
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  Table 3. Some noise standards developed by WHO 

Area 

Code 

Category of 

Area/Zone 

Limits of Leq dB(A) 

Day Time        Night Time 

A Industrial area 75 70 

B Commercial area 65 55 

C Residential area 55 45 

D Silence zone 50 40 

 

Table 4 WHO community noise guidance 

Environment Critical Health 

Effect 

Sound Level 

dB(A) 

Time Hours 

Outdoor living 

areas 

Annoyance 50-55 16 

Indoor dwelling Speech 

intelligibility 

35 16 

Bedrooms Sleep 

disturbance 

30 8 

School 

classrooms 

Disturbance of 

communication 

35 During class 

Industrial, 

commercial & 

traffic areas 

Hearing 

impairment 

70 24 

Music through 

earphone 

Hearing 

impairment 

85 1 

Ceremonies and 

entertainment 

Hearing 

impairment 

100 4 

2.7. Noise Management 

The goal of noise management is to maintain low noise exposures, such that human health 

and well-being are protected. The specific objectives of noise management are to develop 

criteria for the maximum safe noise exposure levels, and to promote noise assessment and 

control as part of environmental health programs. This is not always achieved. The united 

nation’s agenda 21(UNCED 1992), as well as the European charter on transport, 

environmental management principles on which government policies, including noise 

management policies can be based [49]. 

These include: 

a. The precautionary principle. In all cases, noise should be reduced to the lowest level 

achievable in a particular situation. Where there is a reasonable possibility that public health 
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that public health will be damaged, action should be taken to protect public health with out 

awaiting full scientific proof. 

b. The polluter pays principle. The full costs associated with noise pollution (including 

monitoring, management, lowering levels and supervision) should be met by those responsible 

for the sources of noise. 

c. The prevention principle. Action should be taken where possible to reduce noise at the 

source. Land-use planning should be guided by an environmental health impact assessment that 

considers noise as well as other pollutants. 

The government policy framework is the basis of noise management. Without adequate policy 

framework and adequate legislation it is difficult to maintain an active or successful noise 

management program. A policy frame work refers to transport, energy, planning, development and 

environmental policies. The goals are more readily achieved if the interconnected policies are 

compatible, and if issues which cross different areas of government policy are co-ordinate. 
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2.7.1. Stages of noise management 

Table 5 Recommended noise management measures (following EEA 1995) 

Legal measures Examples 

Control of noise emission Emission standards for road and off-road vehicles; 

emission standards for construction equipment; 

emission standards for plants; national regulation, 

EU Directors 

Control of noise transmission Regulations on sound-obstructive measures 

Noise mapping and zoning around 

roads, airports, industries 

Initiation of monitoring and modeling programs 

Control of noise emissions Limits for exposure levels such as national emission 

standards; noise monitoring and modeling; 

regulations for complex noise situation; regulations 

for recreational noise 

Speed limits Residential areas, hospitals 

Enforcement of regulations Low Noise Implementation Plan 

Minimum requirements for acoustical 

properties of buildings 

Construction codes for sound insulation of building 

parts 

Engineering Measures  

Emission reduction by sources 

modification 

Tire profiles; low-noise road surfaces; changes in 

engine properties 

New engine technology Road vehicles; aircraft; construction machines 

Transmission reduction Enclosures around machinery; noise screens 

Orientation of buildings Design and structuring of tranquille uses; using 

buildings for screening purposes 

Traffic management Speed limits; guidance of traffic flow by electronic 

means 

Passive protection Ear plugs; ear muffs; insulation of dwellings; facade 

design 

Implementation of land-use planning Minimum distance between industrial, busy roads 

and residential areas; location of tranquility areas; 

bypass roads for heavy traffic; separating out 

incompatible functions 

Education and information  

Raising public awareness Informing the public on the health impacts of noise, 

enforcement action taken, noise levels, complaints 

Monitoring and modeling of sounds 

capes 

Publication of results 

Sufficient number of noise experts University or high school curricula 

Initiation of research and development Funding of information generation according to 

scientific research needs 

Initiation of behavior changes Speed reduction when driving; use of horns; use of 

loudspeakers for advertisements 
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CHAPTER THREE 

3. Materials and Methods 

3.1. Area of the Study 

Addis Ababa is the capital and biggest city of Ethiopia. It consists of a population of 

3,384,569 as per the 2007 enumeration, with yearly growth rate of 3.8%. This number has 

been expanded from the initially published 2,738,248 figure and gives off an impression of 

being still to a great extent underestimated.  Hence, the population of Addis Ababa in 2017 is 

forcasted to be 6.6 million. The expansion of the city, increasing population size coupled with 

the economic growth has required respective transport service supply for the increasing 

mobility needs of the People [62].  

One of the challenges Addis Ababa faces is provision of reliable, efficient and safe 

transportation system. Even though Addis Ababa currently manifests low motorization rates 

by global standards, with a total vehicle fleet estimated at about 300,000 in 2015, the rapid 

economic growth currently being experienced is likely to lead to a growth in private vehicle 

owner ship aggravating the challenges. The transport system in the city is characterized by 

frequent congestion and delays, high rate of road traffic accident and air pollution [63].  

Addis Ababa, with an area of 540  is divided into 10 sub-cities and 140 woredas. The 

city is the country’s political and economic center, the seat of head offices of African union 

and United Nations economic commission for Africa. It also accommodates many 

international aid and development organization and more than 100 embassies [63]. 

Today, the total length of road in the city is 1,329.59 kms, out of which 29.7 percent or 

395.27 km.is asphalt road, the remaining 70.03 percent or 934.34 km is non-asphalt. Road 

gross density is 1.45 percent which is including asphalt and non-asphalt roads adequate to 

support the smooth running and development of the socio economic and physical integration 

of the city. The city is home to 23.8 percent of all urban dwellers in Ethiopia, and has an 

estimated density of 5936.2 residents per square kilometer. It is the focus of a highway 

network, the site of an international airport [51].   

Since the last 10 years, there are significant structural changes in Addis Ababa. Some of them 

are: rapid urbanization, industrialization, migration of people for search of jobs, expansion of 

road network and infrastructure. 
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As modernization and consequently the urbanization moves forward, the use of motorized 

transport to maintain the socio economic and physical integration of the city 

increases. Currently city buses, taxis and private cars altogether cover only 30 percent of the 

total urban mobility, While 70 percent of the urban mobility is covered on foot. The rise in 

automobile ownership although not yet very significant together with the poor condition of 

the roads and the poorly functioning traffic system have resulted in high level of congestion 

particularly at peak hours [51]. 

The vehicle fleet in Ethiopia  is estimated to be 103, 200 vehicles in 1998 composed of   

39,200 private cars, 21400 trucks (dry and liquid cargo) 13200 Government vehicles, 12600 

buses, 10,000 taxis, 5200 international vehicles and 1600 motorcycles. The greater numbers 

of motor vehicles are found in Addis Ababa with a total share of 77 percent of the total motor 

vehicles. Thus Addis Ababa had 21, 31 motor vehicles per 1000 from the year 1993 to 1994 

E.C. Where annual motorization rate of the city had been 5.8 percent on the average [51]. 

 

Figure 1 The location of study areas from map of Addis Ababa city. 
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3.1.1. Traffic noise measurement 

The most common measurement of environmental noise is the decibel (dB) level. The dB is 

thus expressed as [52]. 

                                                    

 

 

                                                

Simply we can express as   

                        

dB = 10                 

3.1.2. Sound level meter 

A sound level meter or sound meter is an instrument which is used to measure sound pressure 

level. It is commonly used in noise pollution research for the quantification of different kinds 

of noise, especially for industrial, environmental and traffic noise. The current international 

standard that specifies sound level meter functionality and performance is the IEC 

61672:2003 [53].  

3.1.3. Noise level parameters 

(i) Unit of noise: The basic unit of noise is decibels. 

If the amplitude of pressure fluctuations is P the sound level in decibel is given by 

L =    

Where  (amplitude of audible pressure wave) 

The overall sound pressure is denoted by dB (A) 

(ii) Percentile exceeded sound Level (Lx) decibel. 

The noise level exceeded for x per cent of the time is denoted by Lx. The most common noise 

exceeded level used is L10 i.e. noise level exceeding for 10 per cent of time. It is an 

indication of the peak level of the intruding noise, where as L90 level is an indicator of the 

back ground noise level. 

(iii) Traffic Noise Index (TNI) 

The traffic noise level is expressed mathematically as 

TNI=4(L10-L90) + L90-30dB (A) 

This index attempts to make an allowance for noise variability with respect to L10 level. 
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(iv) Equivalent (A Weighted ) Sound level (Leq). It is combined index of common measure 

of environmental noise. This is the steady noise which in the measurement period would 

carry the same energy as the time 

    Leq= L50+ (L10-L90)/56 

(v) Noise Pollution level (LNP) 

It is found that Leq on an energy basis is not sufficient to describe the degree of annoyance 

caused by fluctuating noise. A new parameter noise pollution level is given [54] 

LNP=Leq+(L10-L90)  

3.2. Selection of sampling location 

In stastics, a simple random sampling is a subset of individuals (a sample) chosen from a 

large set (a population). Each individual is chosen randomly and entirely by chance, such that 

each individual has the same probability of being chosen at any stage during the sampling 

process. From ten sub cities of Addis Ababa forty six different places were selected. The 

sample areas were selected based on the places where near to the highway and arterial roads 

with high traffic flow by simple random sampling. All Measurements were taken in front of 

the institute fence. The sample areas selected for the noise measurements are classified into 

five categories named as follows: 

Category I: Residential areas adjacent to arterial and main road.   

Category II:  Hospitals those are adjacent to arterial and main road. 

Category III: Courts adjacent to arterial and main road.  

Category IV: Schools near to arterial and main road. 

Category V: Commercial areas near to main and arterial road. 

The names of commercial areas under this study are as follow: 1.Yirga Haile,2. Cm Crm, 3. 

Yeha, 4. Bambis, 5. Zefmesh, 6. Friendship, 7. Getu, 8. Ribicca and 9.Farid. 

The names hospitals under the study are as folloes: 1.Yekatit 12, 2.Balcha, 3.Gandi, 4.Yeka, 

5.Kadisko, 6.Ayat, 7.Teklehamanot, 8.Torhayloch, 9.Ethiotebib,10.Addis yelib hikimina and 

10.Ras Desta. 

The names of residential areas under this study are as follow: 1.Bole Micheal condominium, 

2.Gerji condominium, 3.Saris addis sefer, 4.Signal, 5.Around Wesson Grocery, 6.Around 

Sehalite Mihiret, 7.Gerji wuha limat, 8.Bole Home, 9.Wello Sefer and 10.Wereda 17 

Condominium. 
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The names of courts under this study are as follow: 1.Arada Court around Pissa, 2.Giorgis, 

3.Kirkos court around Tegibared,4. Federal high court arada bench, 5.Akaki and 6. Yeka  

The names of schools under this study are as follow: 1.New Era, 2.Tesfa Kokeb, 3.Catedral, 

4.Addis Ababa Tegbared, 5.Addis Ketema, 6.Menilic II, 7.Birhan Ethiopia TVET Institute, 

8.St.Joseph, 9.Kokebe Tsibah and 10.Tikur Anbessa. 

3.3. Observation time 

 Observation time was during working hours over the 12-hour period 07.00 - 19.00 hours and 

noise levels were taken for 15 minute at each location point with the interval of 4 hour. To 

achieve higher accuracy, sampling was done on the random day strategy. So, at each 

sampling point, the data was collected with a minimum of two randomly selected working 

days in a week and six samples were taken from each site in 2016 from October to december. 

3.4. Assessment of noise exposure indicator 

Measurements were taken under suitable climatic conditions i.e. no rain and no wind in the 

environment, using the digital sound level meter of type of Chauvin instruments, Model 

No.CA834; with PC interface, with frequency range of 31.5Hz to 8,000Hz and measuring 

level range between 20–130 dB. All reading was taken on the ‘A-weighting’ frequency 

network, at a height of about 1.5 m from ground level and on the ‘Fast’ range time weighting. 

The ‘A’ weighting characteristic and ‘Fast’ range is simulated as ‘human ear listening’ 

response. The data collected from field were recorded in MS excel worksheet and later 

transferred to SPSS software for further analysis. All noise values were expressed in dB (A) 

units.  
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Figure 2 C A 834 Digital sound level meter 

 

This empirical study was based on a sample survey taken from some of the places in Addis 

Ababa.The details of measurement sites and their number spread over Addis Ababa 

municipality are shown in Table 6. 

  Table 6 Measurement sites 

 

Noise measurements will take by following the prescribed procedure stipulated in the manual of the 

manufacturer of Sound Pressure Level meter. The results will fill in at the spot of measurement in pre-

design formats. 

Noise descriptors such as Leq , L10, Lmax , L90, Lmax, Lmin, L day, L dn  and LDEN can be recorded at 

each sampling location but this study used L10, L90, Lmax, Lmin and Leq because it is 

enough to decide the traffic noise. Baseline sound levels will be monitored for day-time readings. 

Definition for the noise descriptors are presented as follows: 

L10: A specified dBA levels which is exceeded ten percent of the time during the whole 

period of measurement. 

L90: A specified dBA levels which is exceeded ninety percent of the time during the whole 

period of measurement. 

Leq: The equivalent continuous dBA level which has the same energy as the original 

fluctuating noise for the same given period of time. 

No. Name of sites Number of spots of 

measurement 

Remarks 

1 Schools 10 At each of the spot a minimum 

of 5 measurements were taken. 

On each spot the measurements 

were taken at three different 

times during day time within 

two days. 

2 Hospitals 11 

3 Courts 6 

4 Commercial areas 9 

5 Residential areas 10 

Total number of spots  46  
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Lmax and Lmin stand for the maximum and minimum sound levels that will be detected 

There are different measuring times of taking data. Some of them are mention as follow  

Lday: Day equivalent level: A-weighted, Leq. Sound Level, measured over the 12-hour period 07.00 - 

19.00 hours.  

Lden: Day-evening-night equivalent level: A-weighted, Leq. Noise level, measured over the 

24 hour added to the levels between 23.00 and 07.00 hours.  

Ldn: Day-night equivalent level: A-weighted, Leq. Sound Level, measured over the 24 hour 

period, period 07.00 - 19.00 hours.  

The L10 and L90 are extensively used for rating traffic noise and background noise, 

respectively. 

The measurement period should also be stated. For example, L10 (18-hour) is considered 

good practice when reporting road traffic noise measurements. Day equivalent level noise 

(Lday) was taken during the study. 

       

 

          

http://www.acoustic-glossary.co.uk/frequency-weighting.htm
http://www.acoustic-glossary.co.uk/leq.htm
http://www.acoustic-glossary.co.uk/sound-pressure.htm
http://www.acoustic-glossary.co.uk/frequency-weighting.htm
http://www.acoustic-glossary.co.uk/leq.htm
http://www.acoustic-glossary.co.uk/sound-pressure.htm
http://www.acoustic-glossary.co.uk/frequency-weighting.htm
http://www.acoustic-glossary.co.uk/leq.htm
http://www.acoustic-glossary.co.uk/sound-pressure.htm
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CHAPTER FOUR 

4. Results and Discussion 

4.1 Noise pollution in courts 

A court means a government body consisting of one or more judges who sit to adjudicate and 

administered justice and includes any court of presided over by judge. Court is considered as 

a silence zone, silence zone is an area comprising not less than 100 meters around hospitals, 

educational institutes, and courts. Around the court there is a sound limitation. 

Assessments of noise were measured through various noise parameters specially, i.e. L10, 

L90 and Leq. Measured results of all sites of study areas have the value of Leq is exceeding 

the WHO guidelines so that, that will be considered as the silence zone were violated and the 

noise level is causing a problem. 

Therefore, in this noise level assessment study all the recording of sound levels in Court areas 

are presented in tables.  

Typical readings of noise level around all the sites are observed and the values of L10, L90 

and Leq for each set of observation are obtained. Noise problem or the sound level among the 

study sample courts depends on where the court is located and how the court is constructed. 

According to the result obtained by the assessment almost all the surveyed courts were 

located in the busiest roads and places of the city. And there by institutes are suffering from 

noisy environment creating disturbance in daily work. 

The minimum and maximum noise levels for courts studied during the study period was 

52.6dB (A) and 83.8dB (A) in Kality and Kolfe court respectively (figure3). L10 value varies 

with the speed variation, the values of L10 in all courts were ranges from 61.2 dB (A) to 74.2 

dB (A). The value of L10 in Yeka, Lideta and Kolfe courts were found very high because it 

may be their location which is closer to the high way. Kality court was also found near the 

highway but L10 value was less when we compare to the other courts it may be because it 

was a little bit far from the road. Whereas the value of background noise level varies 

considerably with volume of traffic i.e L90 and the value of L90 were ranges from 57.2 dB 

(A) to 67 dB (A). 
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Generally, the values of Leq in all assessed places of the court were found greater than WHO 

standards. But in Ethiopia there is no standard for silence zone like courts. When we see the 

values of Leq, L10 and L90 in the morning, mid-day and evening are almost the same values. 

Table 7 Noise parameter values of studied courts in the morning, mid-day and evening in Addis 

Ababa located along the link and main road. 

Parameters Sound level measured in courts studied 

Giorgis Kality Kolfe Lideta Yeka Tegbared 

L10M 62.2 63.5 74.2 72.4 66 68.5 

L10Md 61.2 66.2 72 71.1 67.2 70 

L10E 63 64.4 71.9 68 70.8 71.4 

LeqM 61.7 62.5 68 68.6 67.1 64.9 

LeqMd 59.9 61 66.2 65.3 65.3 62 

LeqE 57.5 63.2 64.9 69 64 63.1 

L90M 58.5 57.5 64.2 61.4 63 61.5 

L90Md 57.2 61.2 67 60.1 60.2 60 

L90E 59 59.4 63.9 63 59.8 62.1 

 

 

 

 

Figure 3 Maximum and minimum values of noise level in the study areas. 

Previous studies conducted  by D. Banerjee, S. K. Chakraborty and S. Bhattacharyya in 

industrial town of eastern India of different courts, the result showed that, the day time Leq 
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value ranged from 60.8 to 85.6 dB (A). The Ldn value varied between 67.6 and 81.3 dB (A). 

The traffic congestion is observed to be higher in all the location with alarming high court in 

front of the Asansol Court. All the places selected under silence zone were noise level above 

the permissible limit set by CPCB [69]. Similarly in this study coincides with Indians so that, 

the value of the Leq value ranged from 57.5 to 69 dB (A) which was also exceeding the noise 

levels prescribed by WHO around courts. 

Noise monitoring in sensitive zones of an industrial town i.e Asansol, India which consisted 

of educational institutions, court, religious places and health establishments. The day time 

Leq value which they reported ranged from 60.8 to 85.6 dB (A). where as night time Leq 

value ranged from 54.0 to 73.8 dB [A] in courts. Now, again all these values exceed the 

maximum limits in sensitive areas [56]. Similarly in this study the values of the day time Leq 

values were ranged from 57.5 dB (A) to 69 dB (A), 64.2 dB (A) to 71.7 dB (A) and 61 dB to 

69.1 dB (A) in courts, educational institutes, and hospitals respectively which exceed the 

standard set by WHO. But in this study day time value were only considered. 

Table 8 Multiple Comparisons of courts Post Hoc tests 

 

Dependent Variable: Data  

 Tukey HSD 

(I) Group (J) Group Mean 

Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1 
2 3.01667 1.69284 .209 -1.3804 7.4138 

3 2.68333 1.69284 .282 -1.7138 7.0804 

2 
1 -3.01667 1.69284 .209 -7.4138 1.3804 

3 -.33333 1.69284 .979 -4.7304 4.0638 

3 
1 -2.68333 1.69284 .282 -7.0804 1.7138 

2 .33333 1.69284 .979 -4.0638 4.7304 

 

From the table we can observe that, the noise level between measuring periods that is among 

morning, midday and evening time. In the table we represent these periods with numbers 

which is number 1 represents morning, number 2 represents mid-day and number 3 represents 

evening. This table shows us these three periods we have got that there is no significance 

noise level difference (p>0.05). 
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4.2. Noise Pollution in hospitals 

Hospital means an institution for the reception and care of sick, wounded, infirm or aged 

persons includes government or private hospitals, nursing homes and clinics. Around 

hospitals there is a sound limitation because if the level of the sound is above the prescribed 

limit of the country or WHO, then these high noise levels will cause adverse health effects 

and aggravate the problems of the patients and it disturbs the hospital environment. 

The minimum and maximum noise levels for hospitals were measured 49dB (A) and 94.6dB 

(A) in Ethio-tebib and Torhayloch hospital respectively (figure 3). The values of Leq in all 

hospitals in this study were beyond the permissible limit of WHO standards. The L10 and 

Leq vaue of Ayat hospital is very high, that could be because of the location which is near to 

the high way and many vehicles are passed with high speed. But in Ethiopia there is no 

standard for silence zones like hospitals. The result indicates that the values of Leq, L10 and 

L90 noise levels in the morning, mid-day and evening were approximately the same in the 

whole hospitals considered under this study. 

Table 9 Noise parameter values of studied hospitals in the morning, mid-day and evening in 

Addis Ababa located along the link and main road. 

 

A case study conducted by Belay Sitotaw, Hailemariam Mamo and Solomon Zerihun in Dire-

Dawa City, Ethiopia among seven hospitals recordings including public and private hospitals 

and one health center; the result showed that the average noise measured for eight days 

during morning from 9:00 to 11:00 AM and in the afternoon from 18:00 to 20:00 PM. The 

major sources were vehicles like bajaj and forces. The minimum Leq noise recorded near to 

Dire health center were found 56.7 dB in the afternoon; whereas the peak Leq noise was 

Parame

ters 

                Sound level measured in hospitals studied 

Addis 

Yelib 

hikim

ina 

Balc

ha 

Ethi

o 

tebi

b 

Gan

di 

Kadi

sco 

Ras 

Dest

a 

Tekl

ehay

man

ot 

Yek

a 

tena 

taby

a 

Yekat

it 12 

Ayat Torha

yloch 

L10M 72.5 73.2 74 72 70.6 69 75.6 74.8 75 76.6 73.8 

L10Md 71.5 74.2 72.5 70 69 70 74.9 73.6 73 77.4 75 

L10E 73 72.5 73 71.6 68 71.2 73 75.2 72.5 78 72.9 

LeqM 66.1 68.4 66.7 67.3 63.6 64.2 69.1 68.7 69.4 71.5 68.2 

LeqMd 65.1 67 65 65.2 61 62.2 68 66 68 70.5 66.2 

LeqE 67 66.5 64.9 66 60.2 63 66.9 69 67.2 72 69.1 

L90M 60.5 65 60.6 62.5 58.2 61.8 64.1 63.1 63.7 66.8 63.9 

L90Md 59 66 59 60 57.2 60.2 62 64 60 65.4 60 

L90E 61.1 67.2 61.5 59.1 56 58 60.2 65.2 64 68 61.8 
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recorded in the afternoon near to Delchora Hospital has a magnitude of 86.91 dB. The results 

observed during the morning and nights are above the recommended limit set by WHO  [64]. 

Similarly in this study also the minimum Leq noise recorded near Kadisco hospital 60.2 

dB(A) in the evening and the maximum Leq noise level were recorded in evening near to 

Ayat hospital has a magnitude of 72 dB(A). The results confirm that in all cases near to 

hospitals the magnitudes of noise levels were found high. So that, it’s obvious that too much 

exceeded noise will not give comfort for patients in the hospitals, which aggravated their 

health problems. In most of the areas the Leq noise levels were found more than 60 dB 

average prevailing across the city. 

Similar studies done by D.F Juang, C.H. Lee and T. yang showed the statistical analysis of 

sound levels measured in Taiwan, at different locations among Hospitals A, B, and C. The 

average sound levels measured in these hospitals during day time were between 52.6 and 64.6 

dB.  However, all of the sound levels measured in the hospitals in the present study were 

much higher than those suggested by WHO  [65]. Similarly the result obtained from studied 

hospitals in Addis Ababa were found tress passed from WHO standards.  

A result of studies done by P.Balashanmugam, V.Nehrukumar and K.Balasubramaniyan  in 

Cuddalore town India: showed the average noise level at government hospital recorded 

between 68 and 71.33 dB (A). Noise levels recorded in all the sites of silence zone exceeded 

the prescribed standard level of 50 dB (A). All the places selected under silence zone had 

noise level above the permissible limit set by CPCB. These high noise levels will cause 

adverse health effects and aggravate the problems of the patients  [68]. Similarly in this study 

the average noise level in hosiitals recorded between 61 to 72 dB (A). All the places selected 

under silence zone (hospitals) were noise level above the permissible limit set by W.H.O. 
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Table 10 Multiple Comparisons of hospitals Post Hoc test 

 

 

Dependent Variable: Data  

 Tukey HSD 

(I) Group (J) Group Mean 

Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1 
2 1.72727 1.16357 .312 -1.1412 4.5958 

3 1.03636 1.16357 .650 -1.8322 3.9049 

2 
1 -1.72727 1.16357 .312 -4.5958 1.1412 

3 -.69091 1.16357 .824 -3.5594 2.1776 

3 
1 -1.03636 1.16357 .650 -3.9049 1.8322 

2 .69091 1.16357 .824 -2.1776 3.5594 

 

From the table we can observe that, the noise level between measuring periods that is among 

morning, midday and evening time. In the table we represent these periods with numbers 

which is number 1 represents morning, number 2 represents mid-day and number 3 represents 

evening. This table shows us these three periods we have got that  there is no significance 

noise level difference (p>0.05). 

4. 3 Noise pollution in commercial areas 

Commercial areas in a city are areas, districts, or neighborhoods primarily composed of 

commercial buildings, such as a down town, central business district, commercial strip, or 

shopping center. In commercial areas there are sounds, but like silence zones there is noise 

standards around commercial areas the standard varies depending on the countries situation. 

The traffic noises measured at the spots along commercial areas were among all 9 locations 

which are commercial in nature. The minimum and maximum noise levels observed at the 

commercial places were 55.1dB (A) and 97.4 dB (A) in Farid and CMCRM commercial 

center respectively (figure 3). The source was predominantly attributable to motor Vehicular 

traffic. Out of all trials in 9 locations near the commercial places, the noise level Leq has 

surpassed the permissible limit of both WHO and Ethiopian noise level standards. The 

departure from prescribed limit is substantial and its obvious exceeding the permissible limit 

could be a chronic measure of time can cause definitive health problems to the exposed 

population.  
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The values of L10 were found greater than 70 dB, because all commercial areas were located 

near the highway and main roads (i.e.L10 is related with speed of vehicle). Also the value of 

L-90 were indicated more than 63.2 dB, thus the result showed us the volume of vehicle was 

not proportional to the roads of commercial areas. 

This result indicates that the noise levels of Leq, L10 and L90 in the morning, mid-day and 

evening were found approximately the same in the whole commercial areas. 

 Table 11 Noise parameter values of studied commercial areas in the morning, mid-day and evening in Addis Ababa 

located    along the link and main road. 

 

A study that conducted by J. K. Datta  in Burdwan town, west Bengal India, commercial 

zone, the sound level were also showed very high in comparison to permissible sound level of 

65 dB (A) and 55 dB (A) in day and night time respectively. In the Burdwan town, the 

commercial zones like B.C. Road (near Anita cinema), Raniganj Bazer, Station Choumatha 

etc., where sound level were reached up to 110 dB (A) [66]. Similarly, in this study also 

indicated that the levels of sound level around commercial areas were found violated the 

permissible limit set by both WHO and Ethiopian EPA. 

Similar studies were done by H. U. khan and Syed Imran Ali, in Quetta (Pakistan), showed 

that in Pakistan Environmental Protection Agency which is managed by the Ministry of 

Environment has set standard of noise in Pakistan. According to these standards the 

maximum day level noise is 65 dB (A) for commercial areas (Pakistan Environmental 

Protection Agency). In the study, the noise level also observed that 68% of the locations in 

commercial areas were also found higher than the set standards [54]. In this study all 

commercial areas observed during the study period were faced the noise level 100% higher 

than the permissible limit set by both WHO and Ethiopian EPA. 

Parameters              Sound level measured in commercial areas studied 

Bambis CM 

crm 

Farid Friend 

ship 

Getu Yirgahaile Ribka Yeha Zefmesh 

L10M 74.5 71.4 75.9 72.7 73.3 73.3 70.2 71.9 72 

L10Md 72.9 70.1 73.1 71.2 75 73.7 72.1 73 74 

L10E 75 73.2 74.4 73.9 71.8 71.2 71 72.4 71.5 

LeqM 68.6 66.6 70.2 69.6 69.5 69.5 66.4 67.6 67.6 

LeqMd 68.3 65.1 69.9 66.1 68 68.2 64 66 65 

LeqE 66.1 67 71 70.1 70.1 66 63.2 64 63.4 

L90M 64.3 62.4 65.5 66.1 66.7 66.7 63.8 64 64 

L90Md 63.9 63 63 68.2 65.5 64.1 66.4 66.2 61 

L90E 61.2 61.2 67.1 67 64.3 64 61.5 62.2 66 
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A studies result, done by P.Balashanmugam, V.Nehrukumar and K.Balasubramaniyan  in 

Cuddalore town,India: showed in Commercial areas the Leq noise level at Cuddalore old 

town ranged between 70.66 and 74.66 dB (A) which were above the permissible limit set by 

CPCB  [68]. In this study the Leq noise level were found at the range of between 63.2 to71 

dB (A), which is above the permissible limit set by both WHO and Ethiopian EPA.  

Study conducted by D. Banerjee, S. K. Chakraborty and S. Bhattacharyya in Asansol, 

industrial town of eastern India showed around commercial areas, the shop owners and 

customers were generally exposed to high noise level throughout the day. The noise level 

found differ from 53.0 to 80.5 dB (A) during daytime. All the places selected under silence 

zone had faced a noise level above the permissible limit set by CPCB [54] . In this study also 

showed that the average noise level ranged between 63.2 to71 dB (A), which was above the 

permissible limit set by both WHO and Ethiopian EPA. 

                 Table 12 Multiple Comparisons of commercial areas post hoc test 

 

Dependent Variable: Data  

 Tukey HSD 

(I) Group (J) Group Mean 

Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1 
2 .00000 .75547 1.000 -1.8866 1.8866 

3 1.66667 .75547 .090 -.2200 3.5533 

2 
1 .00000 .75547 1.000 -1.8866 1.8866 

3 1.66667 .75547 .090 -.2200 3.5533 

3 
1 -1.66667 .75547 .090 -3.5533 .2200 

2 -1.66667 .75547 .090 -3.5533 .2200 

 

From the table we can observe that, the noise level between measuring periods that is among 

morning, midday and evening time. In the table we represent these periods with numbers 

which is number 1 represents morning, number 2 represents mid-day and number 3 represents 

evening. This table shows us these three periods we have got that there is no significance 

noise level difference (p>0.05). 

4.4. Noise pollution in residential areas 

According to Mnemonic dictionary residential areas are a district where people live, occupied 

primarily by private residence. 
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In order to investigate the effect of noise levels along the main and arterial road on the 

nearest residential areas, we measured the noise level for nearest residential areas from the 

main and arterial road. Overall noise levels measured at the nearest residences located in the 

vicinity of main and a trial road ranged from 49.3 to 90.8 dB (A) in signal and Bole home 

respectively (figure 3). The L10 value of all residential places in the study is very high it is 

greater than 71 dB (A) except Bole home and Gerji condominium, it may be because they are 

found near the highway. In highway the speed of the car is very high i.e L10 is directly 

depend on the speed of the vehicle and the value of L90 in all residential areas were above 55 

dB (A). The value of Leq in all residential areas in this study exceeds the limit of Ethiopian 

and WHO standard. When we see the values of Leq, L10 and L90 in the morning, mid-day 

and evening were almost the same. 

Table 13 Noise parameter values of studied residential areas in the morning, mid-day and 

evening in Addis Ababa located along the link and main road. 

Parameter

s 

Sound level measured in residential areas studied 

Wered

a 17 

cond. 

Bole 

hom

e 

Bole 

michea

l cond. 

Gerji 

cond

. 

Gerji 

wuh

a 

limat 

Sahalit

e 
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m 

Saris 

addi

s 

sefer 

Well

o 

sefer 

Wesso

n 

grocery 

Signa
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L10M 71.4 68.9 78.1 69.1 75.6 73 78.3 69.3 74.9 75.9 

L10Md 73 70 76 70 77 74.2 79.5 70.4 76 76.1 

L10E 72 69.2 77.5 72 74.3 72.8 77.4 72 73.5 74 

LeqM 65.3 63.5 71.8 62.7 70.1 67.3 71.5 66.1 68.5 70.9 

LeqMd 64 61 70 61.2 69 66.1 70.1 65.1 67.2 69.1 

LeqE 63.5 64 72 63 71.2 68.5 72.2 64.5 69 71.3 

L90M 60 56.4 67.9 57.9 64.8 61 62.1 63.7 61.9 65.9 

L90Md 63 55 66.6 59 63 60.2 63 62.1 60.1 64.21 

L90E 62.5 57 68 58.5 65 62.3 60 62.5 62.5 66.3 

 

A study on semi urban areas of Nepal Near the guest house and police sub-station, and a in a 

few residential areas the level of noise pollution were beyond 100 dB (A). Overall Leq noise 

levels measured at the nearest residences located in the vicinity of main road ranged from 

59.1 to 104.2 dB (A). There was little difference observed in noise level between highway 

and nearest houses from the highway. Measurements were taken at a distance of 8-10 meter 

between highway and the nearest houses. The source was traffic density of vehicles and all 

the residents have an imminent health hazard from the overt noise levels [58]. In this study 

also observed a difference in noise level between the residential areas which is located near 

the high way with respect to residential areas which is located near to arterial roads. i.e 

residential areas located near the high way showed greater noise level than that of the 
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residential areas situated near arterial roads. The Leq noise level ranged from 61 dB (A) to 

72.5 dB (A). 

The Pakistan Environmental Protection Agency which is managed by the Ministry of 

Environment has set standard of noise in Pakistan. According to these standards the 

maximum day level noise is 55 dB (A) for residential area is 65 dB (A) for commercial areas 

(Pakistan Environmental Protection Agency). In the study, it is also observed that 77.1% of 

the locations in residential areas is higher than the set standards, where as 68% of the 

locations in commercial areas is also higher than the set standards [37]. Similarly in this 

study the values of Leq in residential and commercial areas were 100% greater than the 

standards set by both WHO and Ethiopian EPA. 

Noise monitoring was carried out in residential, industrial, and commercial areas of central 

Mumbai, India and found the problem of high noise levels, as the levels were above 79 dB 

(A), which is 29 dB (A) more than Indian noise regulation standards in sensitive areas. The 

sensitive areas were affected by noise pollution mainly due to traffic movement and also 

continuous movement of school buses on nearby roads [57]. Similarly in this study the Leq 

values were ranged from 61 dB (A) to 72.2 dB (A) and from 63.2 dB (A) to 71 dB (A) in 

residential and commercial areas respectively which is more than both WHO and Ethiopian 

EPA standard. 

A study was conducted in residence place in Dire-Dawa city. The result showed that Bargelle 

and Gendelome were a good sight for the residence relative to other residence places. The 

noise levels in both morning and afternoon in these two places are below 50 dB. In most of 

residence places, the noise levels recorded in the afternoon is less than morning. 

But the places like shell, in both morning and afternoon, the noise levels recorded are 85.4 dB 

and 90.2 dB respectively. Thes values obtained were above the limit of noise levels put by 

WHO. The results obtained by this study were greater than the result obtained in Dire Dawa 

city and Ethiopian EPA. When we see the values of Leq, L10 and L90 in the morning, mid-

day and evening was almost the same. 
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Table 14 Multiple Comparisons residential areas post hoc test 

 

Dependent Variable: Data  

 Tukey HSD 

(I) Group (J) Group Mean 

Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1 
2 1.26000 1.54851 .698 -2.5794 5.0994 

3 -.38000 1.54851 .967 -4.2194 3.4594 

2 
1 -1.26000 1.54851 .698 -5.0994 2.5794 

3 -1.64000 1.54851 .547 -5.4794 2.1994 

3 
1 .38000 1.54851 .967 -3.4594 4.2194 

2 1.64000 1.54851 .547 -2.1994 5.4794 

 

From the table we can observe that, the noise level between measuring periods that is among 

morning, midday and evening time. In the table we represent these periods with numbers 

which is number 1 represents morning, number 2 represents mid-day and number 3 represents 

evening. This table shows us these three periods we have got that  there is no significance 

noise level difference (p>0.05). 

4.5. Noise pollution in schools 

School is an institution for the instruction of children or people under age. Around a school 

there is a sound limitation because if the sound level around school is very high, the 

environment is not suitable for teaching-learning process. 

Based on the Leq values and the other noise computed parameters, it can be mentioned that 

noise values are significantly higher than the prescribed safe limits of WHO. The picture at 

this area also was not very different from that noted at the above sites. 

 Overall noise levels measured at the nearest schools located in the vicinity of main and 

arterial road ranged from 57.3 dB (A) to 98 dB (A) in Addisketema and Catedral respectively 

(figure 3). The value of L10 was very high in all places it is greater than 70 dB (A) and the 

value of L90 was very high in all places that was greater than 60.1 dB (A).  

From the measurement of noise level meter in different schools of Addis Ababa city showd 

that noise pollution does exist in all of the 10 schools. The selected schools are highly noise 

polluted institutions although all schools exceed the tolerance level of noise pollution which 

clearly indicates that the environment is not suitable for teaching-learning process. The study 
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showed conclusively that road traffic were the predominant source of this problem because 

all these institutions were located in the busy place of the town and surrounded by busy 

roads. When we see the values of L10, Leq and L90 in the morning, mid-day and evening 

were almost the same.  

Table 15 Noise parameter values of schools in the morning, mid-day and evening in Addis 

Ababa which are located along the link and main road. 

Paramet

ers 

Sound level measured in schools studied 

Addi

s 

kete

ma 

Birha

n 

Ethio

pia 

Cated

ral 

Koke

be 

Tsibh

a 

Minil

ik II 

Newe

ra 

St.Jose

ph 

Tegbar

ed 

Tesfako

keb 

TikurAnb

essa 

L10M 72.8 74.1 72.4 75.5 74.1 71 74.2 73.2 75.3 77.1 

L10Md 74.5 75.2 71.1 76.1 73.2 70.5 73.5 71.2 74.1 76 

L10E 71.7 73 70.5 77 72 70 72.9 72 76 75.9 

LeqM 66.1 69.6 66.8 71.2 69 67.3 68.9 69.4 70.5 71.7 

LeqMd 70 68.5 65.1 70.1 68.2 66.1 67 68 69.2 70 

LeqE 65.3 67.3 64.2 69 67.4 65.2 69.1 67.1 71 69.1 

L90M 60.1 65.8 64 67.4 65.1 64.1 63.6 66.8 66.3 65.2 

L90Md 67.2 64 63 66.3 64 63 62.1 65.4 65.4 63 

L90E 62.4 66 62.9 65.9 63.6 62.1 64 65.4 64 62 

 

There have been many studies on noise levels in recent years in various countries. In one of 

these studies that has done in Addis Ababa. In Tikur anbessa secondary school the Leq, Lmax 

and Lmin values were 50.9 dB (A), 68.6 dB (A)  and 44.8 dB (A)  respectively in the 

morning and 50.6 dB (A),63.1 dB (A)  and 47.7 dB (A)  respectively in the afternoon and in 

Addis Ketema secondary school the values of Leq, Lmax and Lmin values were 52.6 dB (A), 

61.6 dB (A)  and 48.3 dB (A)  respectively in the morning and 59.48 dB (A), 90 dB (A)  and 

50.5 dB (A)  respectively in the afternoon [70]. Similarly in this study the values Leq, Lmax 

and Lmin were 71.7 dB (A), 90.2 dB (A) and 69.1 dB (A) respectively in Tikur anbessa 

secondary school in the morning and 69.1 dB (A), 88 dB (A) and 58 dB (A) respectively in 

the afternoon, and in Addis ketema secondary school the values of Leq, Lmax and Lmin were 

66.1 dB (A), 84.6 dB (A) and 64.1 dB (A) respectively in the morning and 65.3 dB (A), 83.1 

dB (A) and 63.1 dB (A) in the afternoon respectively. So when we compare her values of 

Lmax, Lmin and Leq with this study result both in the morning and afternoon became very 

much lesser than she measured the data, the difference in the result might be due to the time 

when she took the data or the place where the data was taken. 
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A paper conducted by Mona Kamal and Reem Abd El-Rahman on Schools in Cairo –Egypt. 

The measurement showd that all these schools suffered from the outdoor noise sources, 

where the average monthly outdoor noise levels for the major of schools exceeded the 

permissible Limits by approximately (13-18) dB (A) in the day period. And in some schools, 

such as Sakr Qorish Primary school, the outdoor noise exceeded the permissible limit by 

more than 20 dB; this is due to the location of this school near a highway with heavy traffic 

of all types of vehicles including heavy trucks  [71]. Similarly in this study the noise level in 

all schools exceeded the permissible limits of WHO by a minimum of 14.2dB (A).   

A study conducted by Belay Sitotaw, Hailemariam Mamo and Solomon Zerihun: a case study 

in Dire-Dawa City, Ethiopia. Showed the Leq noise levels recorded for nine days in both 

morning and afternoon. The minimum noise recorded in the afternoon from 15:00 to 17:00 

PM near to Addis Hiwot High school. The peak noise recorded near to Comprehensive high 

school which has 82.4 dB. There were high traffic flow vehicles in this particular place since 

it is the main gate of the city to enter and leave from the city. The result also confirms that in 

most of schools, the magnitude of noise is high during the morning than in the afternoon [64]. 

Similarly in this study all the result showed that all schools were exposed to high noise level 

but the level of noise in the morning and afternoon was approximately equal. Since all 

schools are located near to the main road of the city, they are exposed to noise disturbance in 

teaching learning processes. This may have direct impacts on the students’ performance in 

their education carriers. It adversely affects cognitive task performance and impairs 

motivational parameters of students. 

A study done by Debnath, D., Nath, S.K & Barthakur, N.K. in Nagaon Town, Assam, India, 

from the measurement of noise level in different institutions in Nagaon town showed that 

noise pollution does exist in all of the institution and it was found that Nowgong College and 

A.D.P. College are highly noise polluted institutions although all institutions exceeds the 

tolerance level of noise pollution which clearly indicate that the environment is not suitable 

for teaching-learning process. The study showed conclusively that road traffic is the 

predominant source of this problem because all these institutions are located  in the heart of 

the town and surrounded by busy roads like NH-37 and other PWD roads [72] . In this study 

also all schools were highly noise polluted which exceeds the tolerance level prescribed by 

WHO.  
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Table 16 Multiple Comparisons of schools post hoc test 

 

Dependent Variable: Data  

 Tukey HSD 

(I) Group (J) Group Mean 

Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1 
2 .83000 .85437 .601 -1.2883 2.9483 

3 1.58000 .85437 .173 -.5383 3.6983 

2 
1 -.83000 .85437 .601 -2.9483 1.2883 

3 .75000 .85437 .659 -1.3683 2.8683 

3 
1 -1.58000 .85437 .173 -3.6983 .5383 

2 -.75000 .85437 .659 -2.8683 1.3683 

 

From the table we can observe that, the noise level between measuring periods that is among 

morning, midday and evening time. In the table we represent these periods with numbers 

which is number 1 represents morning, number 2 represents mid-day and number 3 represents 

evening. This table shows us these three periods we have got that there is no significance 

noise level difference (p>0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



44 

 

4.6. Horizontal comparison of noise level in the study areas. 

Table 17 Multiple Comparisons of study areas post hoc test 

 

Dependent Variable: data  

 Tukey HSD 

(I) group (J) group Mean Difference 

(I-J) 

Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

1.00 

2.00 -2.51800 .77520 .050 -5.0693 .0333 

3.00 -4.12800* .77520 .002 -6.6793 -1.5767 

4.00 -3.20467* .77520 .014 -5.7559 -.6534 

5.00 -3.17800* .77520 .014 -5.7293 -.6267 

2.00 

1.00 2.51800 .77520 .050 -.0333 5.0693 

3.00 -1.61000 .77520 .300 -4.1613 .9413 

4.00 -.68667 .77520 .896 -3.2379 1.8646 

5.00 -.66000 .77520 .908 -3.2113 1.8913 

3.00 

1.00 4.12800* .77520 .002 1.5767 6.6793 

2.00 1.61000 .77520 .300 -.9413 4.1613 

4.00 .92333 .77520 .756 -1.6279 3.4746 

5.00 .95000 .77520 .738 -1.6013 3.5013 

4.00 

1.00 3.20467* .77520 .014 .6534 5.7559 

2.00 .68667 .77520 .896 -1.8646 3.2379 

3.00 -.92333 .77520 .756 -3.4746 1.6279 

5.00 .02667 .77520 1.000 -2.5246 2.5779 

5.00 

1.00 3.17800* .77520 .014 .6267 5.7293 

2.00 .66000 .77520 .908 -1.8913 3.2113 

3.00 -.95000 .77520 .738 -3.5013 1.6013 

4.00 -.02667 .77520 1.000 -2.5779 2.5246 

 

In comparing the noise level between measuring periods, there is no significance noise level 

difference between hospitals and residential areas (p>0.05). Number 1 represents courts, 

number 2 represents hospitals, number 3 represent schools, number 4 represent residential 

areas  and number 5 represents commercial areas. There is a significance difference (p<0.05) 

in noise level recorded different betweencourts and othe study areas.     
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When we compare results horizontally from this study, the maximum L10 value observed in 

Saris Addis Sefer residential area in the mid-day were 79.5 dB (A), this could be due to its 

proximity to the high way (i.e. the speed of the cars across the road were very high) and the 

minimum L10 value observed around Giorgis Court during the evening time were found 57.8 

dB (A) and this value obtained could be due to its location which was far from the road. 

The maximum value of L90 around Friendship Commercial area during the mid day and 

across the study areas were found 68.2 dB (A) that might be because of their nearest 

proximity to the main road (i.e. the volume of the cars with respect to the road carrying 

capacity were found larger) and minimum value of L90 observed around Bole home 

residential area during the mid day were found 55 dB (A) that could be because of their 

closer location to the arterial road. 

The maximum value of Leq observed around Saris Addis Sefer residential area during the 

mid-day were found 72.2 dB (A), this could be due to its location which is found near to the 

high way and the minimum Leq value observed around Giorgis court during the evening time 

were 57.8 dB (A), that might be, because of the court location which is far from the road. 

Generally, the sound level of Leq across all the study sites were shown very high (i.e. All 

values measured during the study period were completely violating the standard and much 

higher than the values prescribed by both WHO and Ethiopian EPA). And also the value of 

L10, L90 and Leq in all sites were approximately showing similar reading during the 

morning, mid-day and in the after noon. 
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CHAPTER FIVE 

5. Conclusion and Recommendation 

5.1. Conclusion 

This study was carried out to evaluate the environmental noise pollution in the city of Addis 

Ababa due to traffic noise. Very high environmental noise levels due to traffic of vehicles 

were observed during the study causing disturbance. Based on the study findings it can be 

inferred that there is an urgent need to implement the noise standards of the country to control 

the noise pollution. 

In Ethiopia, more attention will be pay to noise pollution. In most of the studies conducted on 

noise pollution so far all over the world, it was found that noise pollution reached 

considerably high levels; thus, noise pollution is the candidate for the most important 

environmental problem of the city. 

Through the results obtained in the study it‘s very evident that the city was suffering from 

severe noise pollution due to the vehicular traffic, less concerned with increase in noise 

pollution. This is mainly attributed towards congested traffic area are unplanned road 

network, reduced one way traffic, construction of silence zone in the main area of the city, 

unplanned urban sprawl etc. In all the areas that undertaken the data from the selected areas 

that is in residential and commercial areas the noise level were exceeds permissible limit of 

both Ethiopian and WHO standards and the results in hospitals, courts and schools were 

exceeds permissible limit of WHO standards. The studies related to the noise in the sensitive 

area were reported to be more among the developing countries as compared to the developed 

countries. There is an urgent need of noise related studies particularly in the sensitive areas in 

the developing countries. Upon understanding the gravity of the severity of the noise levels, 

the effects on the inhabitants and surrounding can be better predicted. These studies will 

definitely help in knowing the noise levels and in turn the effects of the noise on the 

surrounding population according to the standard. 
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5.2. Recommendation 

On the basis of the study it can also be predicted that the noise problem will increase with the 

passage of time. Therefore, it is essential to work more on the area to mitigate the problem. 

So the government should establish: 

 The appropriate body in charge of noise regulation should make sure the legislation for noise 

pollution is enforced. That will go a long way to bring the noise levels in areas within the 

permissible limits.  

 The Ethiopian EPA should set standards for silence zones like schools, courts and hospitals 

 The Public should be made aware of the adverse effects of noise pollution. The television, 

radio and the newspaper should be used as media to promote campaign on noise pollution, its 

effects and control. 

 Further studies should be carried out to determine noise levels for areas in Addis Ababa and 

based on this data further reserchers will do in large areas including associated risk factors 

that noise level in Ethiopia must be assessed. 

 The Health effect of the noise problem must be measured among the society in different 

hospitals courts, schools, residential and commercial areas that were exposed to noise 

pollution. 

 Professionals; such as environmental engineers, architects etc. should propose some 

reasonable solutions to the growing problem of environmental noise pollution while 

constructing new roads and planning housing schemes. 

 Emphasis must given for building of new hospitals, courts, schools, commercial areas and 

residential homes should be far from the main roads as well arterial roads.  

 use of noise barriers for Ethiopian transport authority 

 Limitation of vehicle speeds 

 Alteration of roadway surface texture 

 Limitation of heavy duty vehicles  

 Use of traffic controls that smooth vehicle flow 

 To  reduce braking and acceleration 

 Innovative tire design and other methods 

 Regular servicing and tuning of vehicles 

 Fixing of silencers to all automobiles 
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7. Appendices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Yirga Haile Commercial center                                              Fig.2 Yiha city center    

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 RIM-SEVEN Comercial Center                                          Fig.4 Bambis Comercial Center 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5 Zefmesh commercial center                                                   Fig.6.Friendship commercial center 
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Fig.7 Yekatit 12   hospital                                                           Fig.8 Getu Commercial center 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.9 Ribicca Commercial Center                                      Fig.10. Gandi Memorial Hospital 

 

 

 

 

 

 

 

 

 

 

 

Fig.11.Balcha Hospital                                             Fig.12.Teklehaymanot General Hospital 
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Fig.13.Yeka Health Center                                                              Fig.14. Kadisko Hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.15. Hayat Hospital                                                     Fig.16.Ras Desta damtew hospital    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.17. Around Wesson Grocery                                                   Fig. 18.Signal 
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Fig.19.Around Sahalite Mihiret                                      Fig.20. Around Emperial hotel 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.21. Kirkos Court Around Tegibared                              Fig.22.Wereda17 Condominium                                                                                                                                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.23. Federal High Court Arada Bench                                           Fig.24.Wello sefer 
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Fig.25. Federal High Court Arada Bench                              Fig.26. Newera primary school 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.27. Yeka Court                                              Fig.28. A A Tegbared poly technic college 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Fig.29.Catedral Secondary School                         
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Fig.31.Kokebe Tsibah Secondary School                                        Fig.32. Birhan Ethiopia 

TVET Institute                                               

 

  

 

 

 

 

 

 

 

 

 

 

 

Fig.33. Addis Ketema Secondary School                                    Fig.34. Menelic II Preparatory 

School 

 

 

  

 

 

 

 

 

 

 

 

Fig.35. St.Joseph Secondary school                             Fig.36. Tesfa Kokeb Primary School 
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