
 

 

 

 

Abstract—Noise pollution has become a phenomenon affecting 

most places and activities of Man within towns. No doubt, 

universities are part of these activities. The researcher has taken 

several readings of noise levels in open spaces within the University 

by using sound level meter. Noise was measured before and after the 

operation of the generators which are distributed near colleges. It is 

noted these generators, when operating, emit a higher level of noise 

than that permitted by standards. The highest level is produced by the 

generator installed in the College of Engineering which reached 98 

dB and the lowest level is produced by the generator installed in the 

College of Medical Sciences which reached 84 dB while the level 

permitted by International standards is 55 dB, the reason for this rise 

is discussed in the research. Contour maps were prepared showing 

the distribution within University precincts by using GPS. 
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I. INTRODUCTION 

OISE at present has become one of the sources of Man 

annoyance especially in urban areas because of 

overlapping of a variety of activities such as road traffic, 

trains, aircraft, plants with their machinery and power plants. 

Noise is felt both indoors and outdoors>   

Noise is defined in several ways.  

 It is undesirable sound, making abnormal or intermittent 

frequencies (1) 

 It is a number of annoying sounds which has annoying 

effect on the ears and makes one irritated intensely (2) 

If noise goes uncontrolled source, it becomes one type of 

pollution called noise pollution, it is then defined as an 

undesirable sound which comes from a variety of human daily 

activities and has harmful environmental effect, posing a risk 

to public health (3).  

Noise has auditory and non- auditory effects. For auditory 

effect, it has been proved clinically that continuous exposure 

leads to the loss of hearing and it affects Man's physiological 

system and psychological health (4). 

From a number of studies carried out in some European 

cities, it has been proved that students whose schools are 

located close to airports, railway lines and motorways suffer 

from hearing impairment and frequent nervous tension leading 

to low academic level compared with students whose schools 

are located far from noise sources. (5).  
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II.  RESEARCH AIM 

The research aims to achieve the following 

Measuring the noise level within University of Karbala staff 

area when the electric generators are operating and comparing 

the results with those of normal condition to find out the extent 

these generators affect the people nearby and specify the areas 

where noise effect is over the acceptable limit by using modern 

technological instruments and GPS. The research aims also to 

determine which generator more noise pollution.  

III. RESEARCH PROBLEM 

It is that students spend their leisure time close to the 

electric generators when they are operating and thus they 

produce noise.  

IV. RESEARCH MATERIALS AND METHODS 

The researcher has adopted modern technological 

instruments used to define the coordinates of point locations 

for GPS and measure noise intensity. Use is also made of (Arc 

map) program which is one one program of GIS package. 

V.  RESEARCH PROCEDURE 

The research is composed of two parts. The first is 

theoretical part which covers types of noise, the way it is 

measured and its criteria. The second part, on the other hand, 

involves way to measure noise level, analysis  and drawing of 

noise routes within the study area as well as conclusions and 

recommendations.  

The First Part includes noise (sources, types of noise, its 

criteria and ways to reduce it.  

VI. NOISE SOURCES 

Noise sources are classified into three main types which 

differ in terms of propagation of sound waves they emit. These 

sources are (6). 

A. Point sources 

Point sources are characterized by fixed location of sound 

source like electric generator, hammering of metals, iron 

cutting machine. They emit sound in spherical form in all 

directions and in varying ways. (The noise source in this 

research is of this type). Diagram (1) illustrates the level of 

noise emitted by electric generators.  
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Fig 1 illustrates the level of noise emitted by electric generators 

Sources: The Internet under heading (types of electric generators) 

B. Line sources 

Vehicle traffic and train running are considered the best 

example of this type of noise source because they are point 

source but in constant motion in a straight line. The noise 

levels get apart at equal distances and varying speeds 

depending on source speed. 

C. Plane sources 

Building fronts or rooms are examples of this type of noise 

source because noise spreads through these surfaces to the 

neighboring places. The noise recipient is at a distance from 

the front. The surface reflecting the noise is the surface source. 

(Some noise sources in this research are of this type). 

Types of Noise (7) 

1. Indoor  noise 

It is all types of noise a person is subject to inside a building 

(whether a home or else) and different institutions whether 

industrial or not. 

2. Outdoors noise 

It is all types of noise whose waves travel into the building 

(whether a home or else). It is classified into. 

 noise from taffic and airplanes 

 noise from plants and machines 

 community noise 

VII. NOISE MEASUREMENT 

Sound level is measured by sound level meter which is 

designed to sense sound like a human ear thus giving sound 

level measurement; dB A represents the mean noise level. (The 

researcher has used this system in the study area). Sound level 

is measured in decibel (dB). 

VIII.  NOISE LEVEL CRITERIA 

International and regional organizations have set specific 

criteria for noise measurement to accommodate various 

activities. World Health Organization (Geneva) has set the 

criteria listed in Table (1) which shows that the highest 

permissible noise level for educational institutions is 55 dB. 
 

 

 

 

TABLE I 

THE CRITERIA SET BY WORLD HEALTH ORGANIZATION (GENEVA) 

 
Source: (9) 

IX. NOISE LEVEL REDUCTION METHODS 

There are different methods to reduce noise coming from 

machines and equipment. They include :( 10). 

1. Installing generators in areas where there are evergreen 

trees which absorb and disperse noise and thus reduce 

noise level. - Tsohos,Gorge has shown that trees planted 

for 100 meters will reduce noise level by 40 dB. This is 

illustrated in diagram (2). 

 
Fig. 2 illustrates the extent of tree effect on noise level reduction 

 

At least two reviews are required for every paper submitted. 

For conference-related papers, the decision to accept or reject 

a paper is made by the conference editors and publications 

committee; the recommendations of the referees are advisory 

only. Undecipherable English is a valid reason for rejection. 

Authors of rejected papers may revise and resubmit them to 

the ICEHM as regular papers, whereupon they will be 

reviewed by two new referees. 

2. Sound barriers can be used in places where trees cannot 

be planted. The efficiency of the barrier depends on its 
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height and distance from noise source. The higher the 

barrier and the closer to the noise source, the more 

efficient it is. With sound barrier, the reduction in noise 

level can reach up to 20 dB. This is illustrated in diagram 

(3). 

 
Fig 3 illustrates the extent of barrier effect on noise level 

reduction 

3. Use should be made of silent electric generators which 

can reduce noise level by 15dB on average. Photo (1) 

illustrates this type. 

 
Fig 4 illustrates this type of electric generators 

Source: Internet under the heading Types of electric generators 

Scond Part: Study and Analysis of Noise within the Study Area, 

Description of the Study Area Karbala is an Iraq city lying in the 

south west of Baghdad. It lies 100 km from Baghdad. Map (1) 

(1) illustrates this 

 
Fig 5 shows the location of Karbala province relative to Iraq 

Source: Ministry of municipalities and Public Works-General 

Directorate of Urban Planning-Structural Plan Project for 

Karbala Province – eport on the Fourth Stage, August 2013 p 13 

University of Karbala occupies two sites, one of them is inside 

the City (Site Two) in Hay Muathafeen and the other is outside 

the City (Site One). Photo (2) illustrates this 

 
Fig 6 illustrates the locations of University of Karbala Site 1 

and 2 relative to Karbala 

Source: The researcher 

The study area (Site Two) covers (121060) sq m and houses 

six colleges  they are Colleges of Medicine, Dentistry, 

Pharmacy, Engineering, Medical Sciences, and Physical 

Education. Photo (3) illustrates locations of colleges. One can 

see the green zones among the buildings as well as the 

playground of Physical Education College. 

 
Fig 7  illustrates locations of colleges. 

Source: The researcher 

The electric power supplied by the National Grid is not 

provided 24 hrs. in fact there many outages which range 

between 2-4 hours during office  hours. In such times, resort is 

made to electric generators which are installed in many places 

within the University campus. Table (2) shows the number of 

generator location for each college and the type of use of the 

area next to it. Photo (4) shows the locations of the generators, 

Photo (4) shows the generator for the College of Physical 

Education. It is seen the generator is enclosed with BRC fence. 
TABLE II 

SHOWS THE NUMBER OF GENERATOR LOCATION FOR EACH COLLEGE AND 

THE TYPE OF USE OF THE AREA NEXT TO IT 

No  Belonging to Use of area next to it  

1 Engineering College Student cafeteria 

2 Physical Education College Car park + open area 

3 Physical Education College Open area 

4 Pharmacy College Open area+ green zone 

5 Dentistry College Open area+ green zone 

6 Medical Sciences College Green zone 

7 Medicine College Student cafeteria 

8 Pharmacy College Open area+ green zone 

Source: The Researcher 
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Fig 8 showing the locations of electric generators 

Source: The Researcher 

 
Fig 9 showing the electric generator of Physical Education College 

X. FIELD SURVEY 

In order to make a contour map showing the distribution of 

noise intensity in the study area, a field survey was made of it.  

1) Outdoors : Sound level meter model DS-102shown in 

photo(6) and GPS map model 78 shown in photo (7) were 

used to measure noise intensity in various location in 

University campus (200 points) before and after 

generators' operation. The coordinates of these locations 

were fixed and put in tables fed to Excel program as 

shown in Table (3) which shows the coordinates for some 

locations as well as noise intensity for each location 

before generator operation. On the other hand, Table (4) 

shows the readings after operation.  

 
Fig 10 Sound meter model DS-102 

Source: The Researcher 

 
Fig 11 GPS MAP 78 instrument 

Source: The Researcher 
TABLE III 

SHOWS THE COORDINATES FOR LOCATIONS WHERE NOISE INTENSITY 

WAS MEASURED BEFORE GENERATOR OPERATION 

 
Source: The Researcher 

TABLE IV 

SHOWS THE COORDINATES FOR LOCATIONS WHERE NOISE INTENSITY 

WAS MEASURED AFTER GENERATOR OPERATION 

 
Source: The Researcher 

After that, the data were transferred to ARC MAP which is a 

program within GPS. After some processing was done, contour 

maps were drawn which represent noise intensity levels in 

study area. They are shown in Diagram (4). On the other hand, 

Diagram (5) shows the locations where noise intensity levels 

are higher than internationally accepted criteria. They are 

shown in green. 
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Fig 12 shows the distribution of equal noise intensity levels in the 

study area on an aerial photo after generators' operation 

Source: The Researcher 

 
Fig 13 shows the locations where noise intensity levels are higher 

than internationally accepted criteria. They are shown in green 

Source: The Researcher 
 

Diagram (6) shows the locations where noise intensity levels 

are higher than internationally accepted criterion which is (55) 

dB before and after generators' operation.  

 
Fig 14 shows holographic view of the locations where noise 

intensity levels are higher than permissible limit 

Source: The Researcher 

XI. CONCLUSION AND RECOMMENDATIONS  

A. Conclusions 

1. Noise intensity levels when generators are in operation are 

higher than permissible limit.  

2. The highest noise level in University campus is 98 dB 

which is higher than permissible limit. 

3. The lowest noise level in University campus is in the 

College of Medical Sciences (point 8) when generators 

are in operation is 84. This is because trees surround the 

generator and the generator itself is of silent type. Photo 

(8) shows the generator and its surroundings. 

 
Fig 15 shows the silent type generator and its surroundings 

4. The trees which surround the College of Medical 

Sciences reduce noise effect compared with other 

generators. 

5. The location of generator of the College of Engineering 

(point1) and the location of generator of the College of 

Medicine (point7) have great effect on the students in 

the cafeteria. 

6. Most generators are not surrounded by trees. 

7. Third of University campus lacks environmental as 

shown in Diagram (5) by green and yellow lines. 
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B. Recommendations 

1. It necessary to plant trees round the electric generators to 

reduce noise level. 

2. It necessary to use silent generators like the one used in 

the College of Medical Sciences and shown in photo (8). 

3. It necessary to use barriers round the electric generators to 

reduce spread of noise. 

4. Continuous supervision should be made to maintain 

healthy  environment 
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