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Abstract: This paper presents the results obtained in a study of environmental noise pollution in Alexandria
city. Alexandria is a coastal city. It is the second largest city in Egypt. Thirty seven sampling sites were selected
to measure the noise level at three main streets in the city (Elgish Street, Horreya Avenue and Circular
Highway). The minimum noise levels recoded at Elgish Street, Horreya Avenue and Circular Highway were 58.4,
48.6 and 40.2 dB, respectively. The maximum values were close to 101 dB. The long-term annoyance was
calculated based on the day-evening-night level (L ). The mean values of L  were more accurate if the dayDEN DEN

and night time is divided into three intervals. Relative frequency distribution and cumulative relative frequency
distribution are used for assessing noise levels. The noise level exceeding 10% of the measurement time (L )10

were 92, 88, 97 dB at Elgish Street, Horreya Avenue and Circular Highway, respectively. The noise levels
exceeding 90% of the measurement time (L ) were 67, 62 and 57 dB at the same streets. The noise level at three90

streets in the day and evening times are higher than the permissible limits according to Egyptian Environmental
Law 4/94. The levels at Horreya and Circular Highway at the night time are lower than the permissible limits. The
diurnal variation was studied at the three streets.

Key words: Traffic Noise level  Environment  Relative and cumulative frequency distributions  Alexandria
city  Egypt 

INTRODUCTION Egypt as one of the highlights of a major national

Environmental pollution is a major problem facing all the Ministry of State for Environmental Affair to institute
nations of the world. Rapid urban and industrial growth the Egyptian Environmental Number 4 law in 1994. The
has resulted in vast quantities of potentially harmful ministry was made responsible for its executive regulation.
waste products being released into the environment. The law determined maximum permissible noise limits for
Environmental pollution and its consequent influence different land use areas as shown in Table 1 [9]. The limits
over the life quality of human beings may be considered are used to avoid annoyance in these land used. For
as a "hot topic" in scientific research. The increasing Egypt, the noise issue, as environmental pollution, ranks
number of living people and vehicles has led to major second among environmental pollution issues according
concern about "noise pollution". Noise pollution is a to the complaint survey for 2006 [10]. Noise adversely
major problem for the quality of life in urban areas [1]. impacts development as a result of its direct and indirect
Traffic noise is considered as one of the important effects on life activities (education, production, economic
sources of noise pollution that adversely affects human processes and social aspects ….etc.). Exposure to high
health in residential urban areas [2-4]. Noise effects noise levels is among the key causes of human mistakes
include various impacts on mental and physical health leading to increased accident rate. Egypt road accidents
and disturbance of daily activities (may affect sleeping, survey shows that human error accounts for 73% of
conversation, lead to perception of annoyance, cause accidents [10]. The noise levels in Egyptian streets are
hearing loss and cardiovascular problems as well as it disturbingly increasing. These levels have reaches (75-85
affects task performing) [5-7]. Permanent hearing loss by dB) unacceptable limits locally and internationally [10]. Ali
long-term exposure to noise has been reported by Nelson and Tamura [11] carried out study on the road traffic noise
[8]. levels in Greater Cairo, Egypt. They found that the noise

environmental clean up policy initiated in 1992, charged
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Table 1: Egyptian noise standards and policy on the maximum permissible limit for noise intensity L  (dB) in different land use areas [9]Aeq

Permissible limit for noise intensity (dB)

-------------------------------------------------------------------------------------------------

Day Evening Night

Type of area 07-18 pm 18-22 pm 22-07 am

Residential rural areas, hospitals and gardens 45 40 35

Residential suburbs with low traffic 50 45 40

Residential areas in the city 55 50 45

Residential areas where workshops or commercial

establishments are located on a main road 60 55 50

Commercial, administrative and downtown areas 65 60 55

Industrial areas (heavy industry) 70 65 60

levels higher than these set by the Egyptian noise places in the city do not comply with the guideline value
standards and policy to protect public health and welfare (50-55 dB (A). 
in residential areas (80 dB). The social survey in Greater Pathak et al. [17] carried out a study on traffic noise
Cairo indicated that 73.8% of the respondent residents pollution at four areas categories (industrial, commercial,
were highly or moderately irritated by road traffic noise residential and silence zone) in the city of Varanasi, India.
[11]. In Egypt, restrictions were introduced to improve They found that 85% of the people were disturbed by
environmental conditions including: (i) a ban on horns, (ii) traffic noise; about 90% of the people reported that traffic
a ban on horns and trucks, (iii) a ban on horns, trucks and noise is the main cause of headache, high blood pressure
noisy buses. The noise levels measured before and after problem, dizziness and fatigues. Franssen et al. [18]
these restrictions were considerably reduced by the bans showed that hypertension could be attributed to aircraft
[12]. Ali, [13] found that the noise levels at Assiut noise. Moreover, there have been some attempts to
governorate in Egypt was 80 dB. He found that a strange financially quantify the cost of damages to residential
relationship between road traffic noise levels and areas and environment due to noise pollution [19-21]. The
percentage of high annoyed respondents. Ali, [14] carried aims of this work are to obtain noise-level information that
out a study on the railway noise levels in Assiut was representative for each site and to assess traffic noise
governorate. Day-night equivalent continuous weighted pollution in Alexandria city during summer season.
sound pressure levels of 80 dB and higher were recorded,
while the maximum permissible level is 65 dB those set by MATERIALS AND METHODS
Egyptian noise standards in residential area. The study
showed that: (i) a ban on using train horns decreased Study Area: Alexandria city has experienced a rapid rate
noise level by 17dB; (ii) using a barrier decreased noise of building capacity, economic and technological
levels by 12.7dB; (iii) reducing the speed of the trains from development over the last 30 years along with the
100 to 30 k/h decreased the noise level by 10.1 dB; (iv) economical growth in Alexandria. Significant structural
doubling the typical distance between track centerline and changes in the city have been observed. Some examples
the nearest buildings from 50 to 100 m decreased noise has be cited: people migration for search of more jobs, the
level by 4.3 dB [14]. expansion  of  the  road  network,  the  industrialization,

Zannin et al. [15] carried out a study on the urbanization and the realization of great
environmental noise pollution at 1000 locations spread infrastructures (tram-line) and increasing activities in civil
over the urban zones of the city of Curitiba, Brazil. They construction in order  to  build  new  homes  for  the  new
found that 93.3% out of the locations display during the inhabitants. This development  combined  with  rapid
day equivalent sound levels over 65 dB(A) and 40.3% out population  growth,  has led to an increase in the
of the total number of locations measured display during pollutants released into the environment. One of the
the day extremely high values of equivalent sound levels environmental problems in Alexandria city is noise
over 75dB. Sommerhoff et al. [16] create a noise map as a pollution. Traffic noise is considered as one of the
visual representation of the environmental noise of the important sources of noise pollution that adversely
city of Valdivia, Chile. They concluded that the most affects human health. 
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Thirty seven sampling sites in the three main streets Noise Measurement: All measurements were carried out
in the city were selected for detailed investigation. Sixteen during working days and under suitable meteorological
sampling sites belong to Elgish Street (Cornish Street), conditions: no rain and no wind. The measurements were
nine sampling sites belong to Horreya Avenue and twelve carried out according to the ISO 1996-2 standards. The
sampling sites belong to Circular Highway as shown in longitude and latitude location of each of the selected
Table 2. The measurement sites are characterized by quite sampling sites were determined by GPS-315 Magellan. The
constant values of the following parameters: (a) road noise levels were measured by sound level meter (Omega-
surface (smooth asphalt & good conditions); (b) traffic HHSL1). The traffic volume was monitored at same
behavior (congested traffic); and traffic speed (60±10 sampling locations during the measurements. 
km/h).

Assessment of Noise Exposure: Assessments of the
noise index (L ) for day, evening and night were made at Noise Levels: Noise level measurements were carried outDEN

three interesting streets according to ISO-1996/2 by using during the summer period (June, July and August, 2008)
the following equation [7]: for thirty seven sampling sites at the three main streets in

(1) each sampling site were determined and represented in

where, L  is A-weighted equivalent noise level from 07:00 calculated and represented in Table 2 also. The samplingD

to 18:00 h, L  is A-weighted equivalent noise level from sites were classified into three categories according to theE

18:00 to 22:00 h and L  is A-weighted equivalent noise location. The first one was belonged to Elgish Street, theN

level from 22:00 to 07:00 h. In equation (1) the day's 24 h second one was belonged to the Horreya Avenue and the
was divided into three periods: day (07:00-18:00), evening third one was belonged to Circular Highway. The
(18:00-22:00) and night (22:00-07:00) periods. The minimum noise level along Elgish Street was 58.4 dB at
modifications are divided day and night periods into three Mahrosa site, while the maximum noise level was 101.2 dB
intervals and used following equation Sommerhoff et al. at Miami site. The highest value was recorded at Miami
[7]: site due to two factors, the first one is the high traffic

density (10270 vehicles/h in the two directions at rush

(2) during 24 h of day. The lowest value was recorded at

Where L = A weighted equivalent noise level from 07:00 maximum mean value was 85.5 dB and was recoded atD1

to 11:00 Stanly Bridge. The traffic density at this site was (5290
L = A weighted equivalent noise level from 11:00 to 14:00 vehicles/h in one direction at rush hour). D2

L = A weighted equivalent noise level from 14:00 to 18:00 Nine sampling sites were selected at HorreyaD3

L = A weighted equivalent noise level from 18:00 to 22:00 Avenue. The minimum value of noise level was 48.6 dBE

L = A weighted equivalent noise level from 22:00 to 01:00 and was recorded at Zezenia. The minimum traffic flowN1

L = A weighted equivalent noise level from 01:00 to 04:00 rate at Zezenia was 560 vehicles/h in the two directions atN2

L = A weighted equivalent noise level from 04:00 to 07:00 night time, while the maximum traffic flow rate was 8224N3

An analysis of the statistical distribution of sound value was 102.1 dB at Shouhada Square. Shouhada
levels is a useful tool for assessing noise. The analysis Square is a city center and host bus stations. The traffic
not only provides useful information about the variability density was very high but could not be recorded because
of noise levels, but is also prominent in many standards of the many streets branching from the square. The
as the basis for assessing background noise. For example, maximum mean value was 82.6 dB recorded at Shouhada
L , the level exceeding 90% of the measurement time, is Square.90

used as an indicator of background noise level, while L At  Circular  Highway,  minimum  noise  value was10

is an indicator of noise level that is exceeding 10% of the 40.2 dB recorded at Moustafa Kamel Street, while the
measurement time. maximum value was 101.7 dB at Moharm Baik Bridge. This

RESULTS AND DISCUSSION

Alexandria city. The longitude and latitude position of

Table 2. The minimum, maximum, mean and standard
deviation of noise levels at all selected sites were

hour, while at low traffic density was 3640 vehicles/h) and
the second factor is high density from visitor people

Mahrosa because of the street expanding at this site. The

vehicles/h in two directions at rush hours. The highest
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Table 2: Minimum, maximum, mean and standard deviation of noise levels (dB) during the study period at selected sampling sites in Alexandria city

Site Position Min Max Mean S.D

Elgish street

1 Montaza 31 16 52 N : 30 00 49 E 60.4 98.2 80.4 3.4

2 Mandara 31 16 37 N : 30 00 19 E 63.2 99.3 82.2 4.7

3 Asafra 31 16 14 N : 29 59 47 E 62.6 98.5 77.3 3.5

4 Miami 31 16 11 N : 29 59 29 E 65.5 101.2 83.4 2.7

5 Sidi Bishr 31 15 45 N : 29 59 06 E 59.7 97.4 78.8 3.1

6 Mahrosa 31 15 15 N : 29 58 25 E 58.4 94.3 79.4 3.9

7 San Stefano 31 14 45 N : 29 57 55 E 59.9 98.4 78.6 4.2

8 Gleem 31 14 26 N : 29 57 33 E 62.5 99.3 84.7 2.1

9 Estanly 31 14 00 N : 29 56 48 E 63.3 100 85.5 2.4

10 Sidi Gabr 31 13 38 N : 29 59 19 E 60.2 90.4 80.3 3.2

11 Sporting 31 13 13 N : 29 55 47 E 59.7 92.6 78.4 4.4

12 Camp Shezar 31 12 53 N : 29 35 15 E 65.4 98.3 77.6 3.2

13 Library 31 12 34 N : 29 54 30 E 65.2 94.8 82.5 2.7

14 El-Raml Station 31 12 03 N : 29 59 54 E 67.1 94.4 81.4 2.9

15 Mahakem 31 12 00 N : 29 53 34 E 62.3 98.6 77.4 4.2

16 Anfoshi 31 12 31 N: 29 52 55 E 60.4 92.4 77.8 3.1

Horreya avenue

17 Montazha 31 16 49 N : 30 01 00 E 50.5 94.2 79.2 3.2

18 Sheraton 31 16 50 N : 30 00 45 E 53.4 92.6 76.7 5.1

19 Academic 31 15 53 N : 29 59 50 E 49.8 97.2 80.6 3.7

20 Vectoria 31 14 55 N : 29 58 43 E 51.4 98.1 82.4 4.5

21 Zezenia 31 14 25 N : 29 57 57 E 48.6 95.5 81.3 3.7

22 Pokly 31 13 50 N : 29 57 19 E 50.7 92.9 81.7 2.9

23 Sidi Gabr Train 31 13 14 N : 29 56 35 E 52.2 100 82.2 1.9

24 IGSR 31 12 10 N : 29 55 16 E 50.5 94.6 79.8 3.2

25 Shouhada Square 31 11 28 N : 29 54 19 E 54.4 102.1 82.6 4.5

Circular highway

26 Abu Qir Station 31 19 04 N : 30 08 43 E 55.2 88.8 70.9 3.2

27 Mamoura 31 17 48 N: 30 03 19 E 50.4 95.4 74.4 4.0

28 Faculty of Fine Art 31 18 22 N : 30 03 28 E 48.4 100.4 71.5 2.4

29 Mustafa Kamal Str. 31 17 00 N : 30 02 20 E 47.7 98.7 75.6 4.0

30 Malahaa Square 31 13 53 N : 30 01 40 E 47.9 98.2 72.5 3.4

31 45-Street 31 15 25 N : 30 00 52 E 50.4 95.6 72.7 2.8

32 El-Ras El-Sooda 31 14 53 N : 30 00 09 E 52.5 98.8 77.5 2.8

33 Suof Square 31 14 22 N : 29 59 31 E 51.4 97.4 80.6 3.2

34 El-Awaied 31 12 45 N : 29 59 36 E 48.8 100.2 77.8 4.9

35 Abies 31 10 33 N : 29 59 07 E 50.2 101 78.4 3.8

36 Caarefour 31 10 02 N : 29 56 08 E 54.4 99.5 80.6 3.0

37 Moharm Piak Bridge 31 11 31 N : 29 55 24 E 56.6 101.7 83.3 3.2

maximum value is due to different types of vehicles maximum and mean value of L  noise levels were
passed on the Moharam Baik Bridge such as buses, taxis calculated  by  equations 1 and 2; and represented in
and heavy cars. The maximum mean value was 83.3 dB Table 3 and 4. It is shown that, there are differences in
recorded at Moharam Baik Bridge. minimum, maximum and mean values of L  calculated by

the two equations. Result values were obtained by
L Index and Diurnal Variation: The day-evening-night equation 2 is more accurate and nearest to the rule valuesDEN

levels (L ) were calculated at three streets. The minimum, than the result values were obtained by equation 1.DEN

DEN

DEN
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Table 3: Mean, minimum and maximum of noise levels (dB) at different
times during the day using Equ. (1)

Location Mean Min Max
Elgish Street L 83.70 65.60 101.20D

L 82.20 61.80 98.30E

L 62.40 58.40 67.60N

L 74.00 55.56 99.83DEN

Horreya Avenue L 80.20 61.10 102.10D

L 78.70 58.20 92.10E

L 50.20 48.60 56.20N

L 70.50 50.00 99.18DEN

Circular Highway L 74.20 56.40 101.20D

L 75.70 50.40 98.40E

L 50.30 45.70 87.80N

L 67.50 43.70 100.77DEN

Table 4: Mean, minimum and maximum of noise levels (dB) at different
times during the day using Equ. (2)

Location Time Level Mean Min Max
Elgish Street 07-11 L 87.40 73.40 101.20D1

07-14 L 78.20 64.70 83.90D2

14-18 L 74.50 62.20 77.50D3

18-22 L 82.20 61.80 98.30E

22-01 L 77.20 62.40 88.60N1

01-04 L 62.20 55.30 72.40N2

04-07 L 60.40 58.40 70.70N3

L 74.41 60.23 98.56DEN

Horreya Avenue 07-11 L 85.20 68.20 101.10D1

07-14 L 74.20 60.80 86.10D2

14-18 L 68.40 59.40 77.40D3

18-22 L 78.70 58.20 92.10E

22-01 L 64.50 54.20 77.40N1

01-04 L 50.40 48.60 63.60N2

04-07 L 51.70 49.30 64.20N3

L 72.01 54.99 94.96DEN

Circular Highway
07-11 L 77.20 54.20 101.20D1

07-14 L 74.60 50.10 97.80D2

14-18 L 66.30 51.20 88.40D3

18-22 L 75.70 47.20 95.40E

22-01 L 55.50 42.60 92.30N1

01-04 L 48.40 47.20 77.80N2

04-07 L 57.20 40.40 78.40N3

L 67.50 43.87 98.55DEN

Table 5: Comparison of L  level (dB) of the present study withDEN

permissible noise limits law 4/94 [9] 
07:18 pm 18:22 pm 22:07 am

Commercial, administrative 65.0 60.0 55.0
and downtown areas
Elgish Street 83.7 82.2 62.7
Present work Horreya Avenue 80.2 78.7 50.2
Circular Highway 74.2 75.7 50.3

The permissible noise limits of three intervals time
(day-evening-night) have been established by Egyptian
Environmental law 4/94 [9]. The day-evening-night values

calculated by Equation 1 and permissible noise limits are
presented in Table 5. Results showed a rise in noise levels
at the three streets in day and evening times than
permissible limits. The noise levels at day were ranged
from 74.2 to 83.7 dB and higher than the permissible limits
by 9.2-18.7 dB. The noise levels at evening were higher
than the permissible limits by 15.7-22.2 dB. Noise level at
Elgish at night time was 62.7 dB, higher than the
permissible limits (55 dB) by 7.7 dB. The high level at
night at Elgish is due to the sea waves. The noise levels
at Horreya and Circular Highway ranged 50.2-50.3 dB were
lower than the permissible limits (55 dB) at night time.

The comparison values of mean, minimum and
maximum of L  noise levels of the present study withDEN

other studies in Egypt and in other countries are shown
in Table 6. The mean values at Alexandria are lower than
mean values in both Greater Cairo and Assiut city by a
rang of 6.7 to 12.4 dB. In the other site the maximum
values at Alexandria are higher than the maximum values
at Greater Cairo. The differences of the noise levels from
city to anther in Egypt were due to many reasons
including the characteristics of the city itself, along with
traffic characteristics of behavior of drivers such as using
horns with and without cause, driving at high speed, the
poor mechanical states of vehicles, roads and surfaces
and their layout. 

The mean values of the present study are nearly in
the same noise level as in Chile, India and Italy; while it is
higher than noise level in Sweden [22]. It is noticed that
the mean values of our results (67.5-74 dB) are lower than
the mean values of noise levels at different location at
Rawalpindi and Islamabad in Pakistan (81.6-97.1 dB) [23].
The maximum value of this study was close to the
maximum value at Pakistan (100 dB) [23].

The diurnal variation of noise levels at the three sites
and permissible noise limits at day, evening and night are
shown in Fig. 1. Noise level shows a typical maximum in
the morning at rush hours for all sites ranged 84-90 dB.
This peak is occurring because of most of the people go
to the work at this time. Another peak occurs at Elgish
and Horreya when people return from their work at 02:00-
03:00 pm. While the second peak at Circular Highway
occurs at 03:00-06:00 pm due to the delay shift in the
industrial sector. There is another peak at Elgish and
Horreya in the evening time because of some people has
extra work or go to make a shopping. The lower values are
recoded at night between 01:00 and 04:00 am because of
the rest or sleeping time. The lower noise value at Elgish
Street at night is higher than the lower values at the other
sites due to the sea waves. 
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Table 6: Comparison of mean, minimum and maximum of L  level (dB) of the present study with other studies in the worldDEN

Mean Min Max Street or City Country Ref.

74.00 55.56 99.83 Elgish Street-Alexandria Egypt This work

70.50 50.00 99.18 Horreya Avenue-Alexandria Egypt

67.50 43.70 100.77 Circular Highway-Alexandria Egypt

85.3 -- -- Centre of the City-Greater Cairo Egypt [11]

86.4 -- -- Nisr City-Greater Cairo Egypt [11]

81.4 -- -- El-Ahram-Greater Cairo Egypt [11]

79.5 -- -- Halwan-Greater Cairo Egypt [11]

79.9 -- -- Garden City-Greater Cairo Egypt [11]

81.8 -- -- Old Cairo-Greater Cairo Egypt [11]

-- 76.40 88.90 El-Harm Street-Greater Cairo Egypt [12]

-- 81.00 87.10 El-Dokki Square-Greater Cairo Egypt [12]

-- 77.00 86.20 Talaat Harb Square-Greater Cairo Egypt [12]

-- 77.80 87.80 El-Attaba Square-Greater Cairo Egypt [12]

-- 74.45 76.27 Nile Corniche road-Greater Cairo Egypt [10]

-- 74.40 82.10 Giza Square-Greater Cairo Egypt [10]

83.7 -- -- Center of the city-Assiut Egypt [13]

81.4 -- -- Gulta area-Assiut Egypt [13]

78.3 -- -- Garb El Balad-Assiut Egypt [13]

76.6 -- -- Hmara area-Assiut Egypt [13]

77.4 -- -- Feryal area-Assiut Egypt [13]

74.2 -- -- Walydea area-Assiut Egypt [13]

-- 73.40 78.10 Curitiba Brazil [15]

71.70 52.00 80.00 Valdivia Chile [16]

72.10 37.00 84.00 Varanasi India [17]

71.60 -- -- Messina Italy [20]

61.10 -- -- Hagerstensvagen Sweden [22]

81.6-97.1 62.20 100.10 Rawalpindi and Islamabad Pakistan [23]

Statistical Analysis: The statistical analyses were carried distribution that about 50% of all measured data was
out to assess noise level pollution. The most common between 70-85 dB and 30% was lower than 70 dB.
statistical analyses, relative frequency and cumulative Figure 4 show that the relative frequency distribution
relative frequency distributions, are used for assessing of the data measured at the Circular Highway. This case
noise levels. The relative frequency distribution was is different from the two pervious cases. There are two
drowning for all measurement data in the three categories. modes in this figure, first mode at the range 55-60 dB and
The relative frequency distribution of noise levels at represented about 13%, while the second mode at the
Elgish Street is shown in Fig. 2. It is noticed that about range 75-85 dB and represented about 30% from all data.
50% of noise levels was concentrated in the range The first mode due to low traffic density (420 vehicles/h
between 75-85 dB, while 12% was in the range of 85-90 dB. at the night time) and high speed in some sites, while the
The reasons that about 70% of the data was ranged second mode due to heavy vehicles. 
between 70 and 90 dB are related to illegal behavior of Cumulative relative frequency distributions for all
drivers for horn used, high traffic density (more than data at three categories are represented in the Fig. 5-7.
10,000 vehicles/h at rush hour in the two directions) and The cumulative relative frequency distribution at Elgish
the high speed (of passing vehicles more than 60 km/h). Street is shown in Fig. 5. Noise level exceeding 10% of the

The relative frequency distribution at Horreya measurement time (L ) was 92 dB, which used to as an
Avenue is represented in Fig. 3. In this case, the shape indicator of noise level, while L , the level exceeding 90%
distribution is due to high traffic density and the speed of the measurement time was 67 dB. This value is used as
was shows not more than 30 km/h. The relative frequency an indicator of background level at Elgish. The noise level

10

90
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Fig. 7: Cumulative relative frequency distribution of noise level  (dB) at Circular Highway
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of L  at Horreya Avenue was 88 dB, while L  was 62 dB 7. Langdon, F.J., 1976. Noise nuisance caused by road10 90

as represented in Fig. 6. Circular Highway is different from
the two previous cases as shown in Fig. 7, the L  noise10

level was more than 97 dB, while the L  noise level was90

less than 57 dB. We concluded that the background level
(L ) is lower than 57 dB due to low traffic density, while90

the L  noise level is higher than 97 dB due to heavy10

vehicles.

CONCLUSIONS

Results showed that about 70% of noise levels
ranged 70-90 dB at Elgish Street, 50% ranged between 70-
85 dB at Horreya Avenue and 30% ranged 75-85 dB at
Circular Highway. The hourly average values of noise
levels at day and evening were higher than the
permissible level according to Egyptian Environmental law
4/94.

The highest value of noise level exceeding 10% and
lowest value of exceeding 90% of the measurement time
was at Circular Highway due to heavy vehicles and low
traffic density, respectively. The mean values of the
present study are lower than mean values at both Greater
Cairo and Assiut city. The mean value in this study are
nearly in the same noise level as in Chile, India and Italy;
while it is higher than noise level in Sweden. 

It is concluded that the noise levels at three
interesting streets are related to illegal behavior of drivers
for horn used, high traffic density (more than 10,000
vehicles/h at rush hour in the two directions) and the high
speed (of passing vehicles more than 60 km/h) the poor
mechanical states of vehicles, roads and surfaces and
their layout.
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