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.Noise pollution

(LAeq) -
Neutrik NC-10
20 3600
A- 140
.2003 2002
(LAc)
A— 14
A- 18 -
) %95 Percentile
(
2
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%99 %90

19 11 A- 11 -
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(AFNOR)

(1991 Botte and chocholle)

.(2001 Shukla and chand el) Noise pollution

A—
( )
.(1999 Sandberg 1999 long)
) Frequency
.Hertz cycle (
( )
/20000 20
/4000 1000
6000 200
(Infrasonic) / 16
/ 20000
.(Ultrasonic)
4
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20

20

20

1994 )

) A- 55
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100

1dB =201log,, ( i

ref

P ref

(1 )

%20
%30

20

%40
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100

Decibel (dB)

200
= 20log,, (22—(2;)) =20l0g10=20
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(1)

Road traffic

(Lambert and vallet

65

Ly sud) 4,00 a3l A



A- 55
(1998 Mage and Walsh)

80-75
(1999 Ahmad, 2000 Shaik and Shaik, 1995 WHO) A-
%80-60
( )
- ~2
-3
(1995 WHO) (1)
(%)
82.3
79.5 73.4
4.2 4.6
23 2.4
9.0
6.2
25
6
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.(2001 Shukla and Chandel)
(1986 Jansen) OECD

(2 )

A- 55 -

A - 60 55 -

A - 65 60 -

Annoyance
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.(1986 Jansen) (A- ) (2)

(A- ) sl g fa b gia
LA max (BY1) LAq (54484l Noise Effects ( )
Jolall Jada JoUal) Jala | Jolad) 7 s
40 38 -
40 - -
- 45 -
- - 45-55
(%20 )
95 - - %99
60 - -
()
- - 65
( %15-5 %70 — 30)
70-85 - -
75 - - ( )
85-100 - -
( )
- - 80
- 85 -
100 - -
> 100 - -
> 130 - -

1986 1991 Botte and Chocholle 1995,2000 WHO 1996 lercher)
(1972 Karagodina Nikitin and Novikov

.(Physiological effects )

(1
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A- 75-170

1999 1S0, )
A - 75 (Chouard 2001
( ) A- 85 80
8
(1995) WHO
( ) Socioacousia
120 (1998 smith) .Preshacousia

2

Autonomic nervous system -
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Reticular nervous system -

(1993 Babisch et.al)
(1995 Berglund and lindvall, 1980 Cohen et al.)
.(1999 Babisch et al.)
(1989 Ohostrom) -
(1980 Tarnopolsky et al.)

.(1986 Nikitin and Novikov)

1992 )
(Standfeild
2001 )
.(Chouard
(1993 Ohostrom, 1991 Botte and Chocholle)

A- 45-40
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-Psychological effects -

(1988 Jop, 1980 Tranopolsky)
A- 50

(2001 Klaeboe et al.)

(1972 Karagodina, 1986 Nikitin and Novikov, 1994 Kryter,
2000 WHO)

(1994 Kiryter)
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.2003 2002

(3)

/

611+122 -
675+116 -
421+057 -
316+092 -
1829+492
494+129
539+139

105+065
034+020

Neutrik NC-10
C B A:

A- 140 20

(LA) -

(LA -
(LAMin) -
.(LA Peak max) -
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.Percentile

60
3600
21:00-20:00
( )
.12:00 10:00 3
.15:00 13:00 .
17:00 16:00 .
.19:00 18:00 .
.21:00 19:00 3
.(1995WHO)
(LA) 5 4
(7 6 )
65.8 — A—- 744 716 2002
A- 67.8 A- 77.8
2002 2003
A- 789 61.9 — A- 73.7 70.8
A- 63.1
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.(2002) (A- )@ (4)
LAPEAKmay |  LAmax LAmin LA
101.8+35| 952444 | 57.4+16| 71.6+25
112.7452 | 994454 | 565+15| 73.9+2.2
110.0+4.9 | 96.9+25| 545+15| 74.7+36
112.3+43 | 98.8454| 536429 | 74.3+23
110.9+39 | 98.2450| 60.0+3.1| 75.2+2.0
113.7+35| 101.2434| 61.7+21| 77.8+10
115.9+6.9 | 110.3+38| 535+19| 76.4+38
100.0+43.1| 85719 | 565+36| 65.8+2.9
1105+7.0 | 99.1+82| 516437 | 715+6.1
110.4+11.9 | 95.7+8.8| 50.9+1.0| 69.4+5.3
108.0+6.4 | 94.4+9.0| 50.8+t42| 67.856
.(2003) (A- ) (5)
LAPEAKmay | LAmax LAnmin LA
110.9+38 | 98.9+2.1 | 59.2+26 | 73.7+2.4
111.4+3.1 99+4.1 56.8+1.4 | 70.8+1.4
109.2+42.7 | 952+#37 | 55.3+13 | 72.0+1.7
110.6+4.1 | 98.2#51 | 51.1*¥14 | 71.1+4.3
111.9+28 | 99.1+2.1 62+1.6 76.5+2.1
1145+36 | 102.6+3.7 | 61.9+1.4 | 77.4%3.0
112.3+34 | 100.8+3.6 | 56.4+34 | 78.7+3.9
99+8.8 82.3+58 | 55.4+45 | 61.9+36
111.3+7.7 | 94.3+2.9 | 53.0+0.8 | 68.8+1.8
105.246.2 | 525%#55 | 51.4#2.0 | 66.4+3.0
101.3+42 | 87.1#7.8 | 51.9#3.20 | 63.1£3.2
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(A- ) (6)

35 45 35 45 35 45

40 50 40 50 40 50

45 55 45 55 45 55

50 60 50 60 50 60

50 65 55 65 55 65
60 70 60 70 - -

- - - - 40 | 50
) (A- ) (7)
12003
2
55-45 60-50 65-55
50-40 55-45 60-50
45-35 50-40 55-45
40-30 45-35 50-40
35-25 40-30 45-35
60-50 65-55 70-60
( )
(1 ) A- 10
-2002 -
(10 .
10
.07:00-22:00 22:00-18:00 : 18:00-07:00 2
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2003 A- 17
A- 10
(A- 10 ) (A- 12 )
) (7 )
A- 14 11 (
A- 14 0 -
A- 13 2002 A- 18
( ) 2003
20 ( )
10 (A-  -100  80) A-
1 )
53 3.8 2002
7.8 44 1.1 -
2003
4.8-0 - 4.8-3.5
(8 ) 4.5
18
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(uPa) (- ) ®)
2002 (a
()
(A- ) ( ) | (A- )
dB uPa | dB uPa dB
53-3.8 | 14.4-11.6 | 20000 | 60 | 104760-76040 | 74.4-716 -
44-11| 12.8-0.8 | 35570 | 65 | 155250-39000 | 77.8-65.8
7.8 178 | 6320 | 50 49.090 67.8
2003 @
48-35 | 13.7-10.8 | 20000 | 60 | 96830-69350 | 73.7-70.8 -
48-0 | 137 | 35570 | 65 | 172200-24890 | 78.7-61.9
45 131 | 6320 | 50 28580 63.1
G 4
61.7 51 - A- 574 53.6
A- 51 A-
A- 59.2 51.3 2003 2002
52 A- 62.0 514 -
2 5 4 A-
LAeg
) (A= 592)
(A- 620
(A-  52-51)
(A= 500 )
(LAc)
A- 5.4
A 10
(2 )
19
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G 4

A- 102.6 87.1 2002 A- 101.2 944
2003
2003 2002 A- 82.3 85.7
(2 )
A- 1145 99 2002 A- 116 100
.2003
(2 )
4 3 )
.Percentile
3600 NC-10
9)
%1 2002
%50 A- 81.3 ( )
59.8 %99 A- 65.7
A-
- %95 (10 9)
(A- - 60)
) %90
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(A- 65) ( %90
%99
(A- 50)
.(2002) Percentile 9)
%99 | %95 | %90 | %50 | %10 | %5 | %I
59.8 | 61.2 | 620 | 657 | 726 | 752 | 813
595 | 617 | 629 | 678 | 751 | 776 | 84.0
583 | 604 | 618 | 676 | 77.1 | 79.8 | 85.0
565 | 589 | 604 | 672 | 758 | 784 | 848
626 | 642 | 652 | 693 | 77.1 | 80.1 | 86.1
643 | 658 | 66.7 | 71.0 | 79.0 |82.3 89.5
569 | 59.6 | 61.2 | 675 | 76.7 | 810 | 884
57.7 | 585 | 59.0 | 619 | 683 | 711 | 757
546 | 56.3 | 574 | 63.0 | 705 | 733 | 794
531 | 545 | 554 | 598 | 682 | 724 | 80.1
527 | 540 | 548 | 586 | 66.3 | 70.0 | 779
.(2003) Percentile (10)
%99 %95 %90 %50 %10 %5 %1
61.1 | 628 | 63.6 | 668 | 729 | 758 | 84.7
58.7 | 604 | 615 | 664 | 736 | 765 | 83.9
580 | 60.0 | 61.3 | 665 | 743 | 768 | 823
547 | 56.4 | 576 | 64.1 | 722 | 751 | 8l1.1
643 | 658 | 66.7 | 708 | 782 | 810 | 87.3
640 | 656 | 665 | 708 | 781 | 811 | 89.1
596 | 618 | 633 | 69.2 | 79.1 | 835 | 90.5
565 | 57.2 | 57.6 | 59.7 | 64.0 | 658 | 96.7
554 | 57.1 | 58.2 | 633 | 704 | 728 | 79.0
533 | 55.1 | 556 | 603 | 676 | 70.3 | 76.2
536 | 546 | 55.2 | 585 | 653 | 67.7 | 72.6
21
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( %10 ) %10
(11)
(A- )

LAPEAKax LA nax LAin LA
99.5 85.1 50.1 65.9
75.3 62.4 37.4 47.8
91.6 80.5 53.9 61.9
105.1 92.3 53.6 61.2

Percentile 12
%99 %95 %90 %350 %10 %5 %1
52.4 54.8 55.9 60.8 69.1 71.8 76.9
39.3 40.6 41.6 458 51.0 525 55.6
54.9 55.7 56.2 59.1 64.7 66.7 70.7
54.2 55.1 555 57.6 61.0 62.2 66.3
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(11 )

(A-  65)
%10 (12 )
%5 (A-  69.1)
(LAcq)
( )
A- 14
A- 18-13 -
8 - 5
- %695
%90
%99
)
- (
)
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A- 101 ( )

A- 116 100
( ) -
16:00 (
(
A_
(
A- 65.8
A- 11
(
. A- 19 11

24

http://serversmiso.aecs.sy

Sl ghall oy K

7

95

Ly sud) 4,00 a3l A



- A- 14
A- 18
) %95  Percentile -

%90
%99
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11 -

A- 19-11
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1)

2002

a

Range

21-19

19-18

17-16

15-13

12-10

8-7

Sites

74.6-68.2

71.6+£2.5

68.2

74.6

69.9

71.1

74.2

71.3

76.8-70.2

73.9+2.2

74.6

70.2

73.8

76.8

73.4

74.6

81.1-70.7

74.7£3.6

73.7

71.8

81.1

76.5

74.1

70.7

78.0-71.8

74.3£2.3

75.1

73.3

75.5

71.8

78.0

72.2

78.1-72.6

75.2£2.0

73.4

75.5

75.4

78.1

76.0

72.6

78.9+£76.3

77.8£1.0

77.5

78.9

78.3

77.4

76.3

78.6

84.0-73.3

76.9+3.8

76.2

77.0

84.0

73.3

76.5

74.3

68.4-60.4

65.8+2.9

68.4

65.6

68.2

66.3

65.8

60.4

82.6-65.5

71.5+5.2

69.4

67.5

82.6

73.2

70.6

65.5

77.1-62.9

69.4+5.3

77.1

65.4

66.8

73.2

62.9

71.0

78.3-61.0

67.8+5.9

61.0

66.8

78.3

65.0

66.0

69.4

2003

2

Range

LAg,

21-19

19-18

17-16

15-13

12-10

8-7

Sites

76.9-70.2

73.7+2.4

72.1

70.2

73.1

76.9

74.5

75.2

74.5-70.8

73.0+1.4

72.5

70.8

72.9

72.7

74.5

74.4

74.6-70.0

72.0+1.7

71.8

74.6

72.8

70.0

72.6

70.4

79.3-67.5

71.1+4.3

67.5

71.3

69.0

79.3

70.8

68.7

80.6-74.7

76.5+2.1

75.5

74.7

76.3

76.7

80.6

75.6

83.0-74.7

77.4+3.0

74.7

76.8

77.6

83.0

76.7

75.3

82.3-74.0

78.7+3.9

75.3

76.3

81.7

82.3

82.3

74.0

65.6-55.4

61.9+3.6

60.8

62.3

65.6

63.7

63.5

55.4

70.8-66.5

68.8+1.8

67.0

70.8

68.3

70.4

69.5

66.5

70.7-63.0

66.4+3.0

67.8

63.0

68.1

70.7

63.3

65.5

66.6-57.8

63.1+3.2

65.7

63.0

66.6

61.3

64.1

57.8
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(A- ) (2)
2002 a1

Range LAmin | 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites

60.3-56.1 | 57.4+1.6 | 56.1 56.1 S1.7 56.6 60.3 57.6

58.4-54.0 | 56.5+1.5 | 57.6 54.0 56.2 56.4 58.4 56.5

56.5-51.1 | 54.5+1.5 | 54.1 53.2 56.4 55.8 56.5 51.1

57.5-49.3 | 53.6+2.9 | 57.5 524 55.6 4.7 51.9 49.3

63.4-53.8 | 60.0+£3.4 | 61.5 63.4 | 58.5 60.6 62.1 53.8

63.6-58.8 | 61.7+2.1 | 59.1 62.9 62.7 63.0 63.6 58.8

55.7-50.3 | 53.5+1.9 | 55.7 54.8 53.4 52.7 53.8 50.3

59.3-49.9 | 56.5+3.6 | 58.8 58.9 59.3 56.4 | 558 | 49.9

54.7-44.6 | 51.6+3.7 | 50.9 o54.7 53.2 53.6 52.7 44.6

51.8-49.2 | 50.9+1.0 | 51.3 51.8 51.8 51.1 50.4 49.2

54.1-42.8 | 50.8+4.2 | 52.7 53.4 54.1 524 | 493 42.8

2003 )

Range LAnin | 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites

61.7-54.7 | 59.2+2.6 | 60.2 61.7 54.7 60.0 60.8 57.6

58.1-55.0 | 56.8+1.4 | 57.3 57.1 55.1 58.1 58.0 55.0

57.2-54.0 | 55.3+1.2 | 544 54.0 55.0 55.4 57.2 55.7

54.8-51.1 | 52.1+1.4 | 51.7 51.7 52.1 54.8 51.1 51.8

64.1-59.6 | 62.0+1.6 | 63.2 62.2 61.0 62.0 64.1 59.6

63.6-59.2 | 61.9+1.4 | 62.7 62.3 61.7 63.6 62.0 59.2

58.6-49.7 | 56.4+3.4 | 57.4 58.6 58.2 58.1 56.4 49.7

59.8-48.9 | 55.4+4.5 | 52.8 52.7 59.8 58.8 59.3 48.9

53.9-51.8 | 53.0+0.8 | 53.8 53.9 52.6 51.8 53.0 52.8

54.1-48.0 | 51.4+2.0 | 515 51.4 52.4 54.1 50.7 48.0

54.8-46.7 | 51.9+3.2 | 54.8 54.8 53.6 51.2 50.3 46.7
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(A- ) 3)
2002 (1
Range LA nax 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites
100.5-89.0 95.2+4.4 89.0 | 995 | 919 | 958 | 100.5 | 94.7
106.6-92.3 99.4+54 | 1026 | 92.3 | 97.3 | 106.0 | 95.0 | 102.7
102.0-86.7 96.9+2.5 97.7 | 1004 | 95.6 | 102.0 | 99.2 | 86.7
104.5-92.8 98.8+5.4 | 103.8 | 92.8 | 102.7 | 93.8 | 1045 | 95.4
104.4-92.6 98.245.0 948 | 1044 | 928 | 1039 | 98.6 | 945
106.5-96.6 | 101.2+¢3.4 | 1015 | 106.5 | 96.6 | 98.6 | 102.0 | 102.2
106.0-95.1 | 100.3+3.8 | 100.6 | 106.0 | 101.2 | 95.1 | 101.2 | 97.4
88.5-82.9 85.7+1.9 852 | 86.3 | 829 | 885 | 865 | 84.8
112.3-89.8 99.1+8.2 96.2 | 89.8 | 112.3 | 104.6 | 985 | 934
110.6-84.3 95.748.9 | 1106 | 904 | 93.8 | 985 | 843 | 96.7
103.7-79.1 94.449.0 79.1 | 97.1 | 1026 | 91.2 | 92.6 | 103.7
2003 (2
Range LA max 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites
101.4-96.1 98.9+2.1 96.1 | 99.4 | 96.7 | 100.1 | 99.8 | 1014
104.9-93.9 99.0+4.1 | 1028 | 939 | 982 | 96.8 | 97.1 | 104.9
99.5-90.4 95.2+3.7 995 | 99.0 | 969 | 94.4 | 904 | 91.0
107.6-93.5 98.245.1 935 | 99.2 | 976 | 107.6 | 97.0 | 944
101.4-95.6 99.1+2.1 | 1004 | 95.6 | 100.0 | 97.6 | 1014 | 99.6
109.4-98.9 | 102.6+£3.7 | 100.3 | 103.0 | 101.3 | 109.4 | 102.8 | 98.9
106.2-95.1 | 100.8+3.6 | 101.5 | 101.0 | 100.0 | 100.9 | 106.2 | 95.1
87.6-72.1 82.315.8 876 | 88.0 | 823 | 832 | 804 | 721
97.9-89.3 94.3+2.9 943 | 955 | 936 | 953 | 979 | 893
99.5-85.7 92.5+5.5 98.2 | 909 | 926 | 995 | 857 | 882
98.6-75.8 87.1+7.8 89.1 | 831 | 986 | 758 | 913 | 84.6
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(A- ) (4)
2002 (1
Range | LAPEAK,,, | 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites
112.2-101.8 | 108.5+35 | 101.8 | 109.3 | 109.6 | 108.2 | 112.2 | 109.7
118.0-105.8 | 112.745.2 117.0 | 105.6 | 108.6 | 118.0 | 110.1 | 116.6
119.3-101.4 | 110.0+4.9 110.7 | 113.2 | 106.6 | 119.3 | 108.7 | 101.4
116.4-106.4 | 112.3+4.3 | 116.4 | 1064 | 1156 | 107.2 | 1135 | 114.4
115.7-106.4 | 110.9+3.9 109.5 | 115.6 | 106.4 | 115.7 | 109.8 | 108.3
118.3-108.7 | 113.7+3.5 | 114.7 | 118.3 | 108.7 | 110.5 | 115.2 | 114.9
125.1-109.4 | 115.946.9 1251 | 116.4 | 110.7 | 123.3 | 110.7 | 109.4
105.2-97.4 100+3.1 97.7 101.0 97.4 105.2 | 101.0 97.6
120.4-103.3 | 110.5£7.0 115.7 | 103.3 | 120.4 | 113.0 | 105.9 | 104.4
125.8-97.3 | 110.4+11.8 | 122.7 | 98.7 | 1081 | 1258 | 97.3 | 109.7
113.9-97.5 108.0+6.4 97.5 111.4 | 113.0 | 103.1 | 108.9 | 113.9
2003 2
Range | LAPEAK,,, | 21-19 | 19-18 | 17-16 | 15-13 | 12-10 | 8-7 Sites
118.1-107.7 | 110.9+3.8 1079 | 118.1 | 107.7 | 109.5 | 110.8 | 1114
115.6-107.0 | 111.443.1 111.3 | 107.0 | 1144 | 110.0 | 110.3 | 115.6
111.5-104.4 | 109.2+2.7 1115 | 109.7 | 109.9 | 108.3 | 104.4 | 111.3
118.1-105.8 | 110.6%#4.1 109.6 | 110.3 | 111.3 | 118.1 | 108.5 | 105.8
116.4-108.0 | 111.9+2.8 | 113.2 | 108.0 | 111.7 | 111.0 | 116.4 | 110.9
120.7-109.5 | 114.5+4.0 116.1 | 114.3 | 111.2 | 120.7 | 115.3 | 109.5
117.1-106.6 | 112.3+3.4 113.0 | 112.2 | 112.0 | 1129 | 117.1 | 106.6
1135-87.0 | 99.048.8 | 102.4 | 1135 | 964 | 956 | 988 | 87.0
125.8-103.3 | 111.3+7.7 125.8 | 110.4 | 110.0 | 106.7 | 111.6 | 103.3
114.5-98.2 105.2+6.2 1145 | 100.0 | 104.4 | 110.1 98.2 103.7
107.1-96.3 | 101.3+42 | 98.7 | 101.6 | 107.1 | 98.9 | 1052 | 96.3
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Noise pollution in the old city of Damascus

Y. Meslmani?, M. Al-Oudat

Atomic Energy Commission of Syria, Department of protection and safety,
Damascus, P.O. Box: 6091

E-mail: ymesimani@aec.org.sy

Abstract

Outdoor noise levels were measured at 11 sites in the old city of Damascus. Sound
level meter Model NC- 10 with a 20-140 dB selectable range was used in the current
investigation. At each site noise data was collected during 07:00 to 20:00 O clock.
The results showed that the noise levels were higher than WHO (World Health
Organization) stander by 14 dB, in the residential — commercial sites, and commercial
sites with heavy traffic, and by 18 dB, in the square of Omayad Mosque in the center
of the old city, where there was no traffic. In commercial caravansaries "Khans" the
noise levels were acceptable. The study showed that the authorities administration
must take necessary procedures the noise levels in the old city of Damascus, throw
reducing and organizing the traffic flow in the old city.

Key Words: Noise pollution, old Damascus, outdoor sound levels.
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