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The Attenuation Relationsof Strong Ground Motion
Parametersin East of Iran
By: Dr. N. Hafezi Moghaddas* & Dr. A. Komak Panah**
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Abstract

Estimation of strong ground motion attenuation relations is one of the important problems in earthquake risk analysis and
more interesting research subjects in earthquake seismology. In this study, the attenuation relations of horizontal and vertical
peak acceleration in East of Iran (one of the active seismotectonic province of Iran) are investigated. Fukushima & Tanaka
(1990) model and two steps analysis methods are used in this research. The constant parameters of model are determined for
three different soil types using 128 records of 54 earthquakes with magnitude and acceleration values larger than 4.5 and
0.015 g respectively.
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45 30 33 30.1 57.9 1983 2 28 1274 il
4.6 33.6 33 30.128 | 57.519 | 1981 7 29 | 1176-25 LS
59 7 28.4 33 30.13 | 57.794 | 1981 7 28 1176-5 S
4.9 41.9 33 30.175 | 57.45 | 1981 7 28 | 1176-10 LIS
47 34.7 33 30.188 | 57.643 | 1981 7 30 | 1176-20 S
4.1 3.8 44 33 30.2 57.45 | 1998 5 13 2156-2 LIS
47 36.4 33 30.21 57.7 1981 8 2 1176-28 g
4.7 45.4 33 30.235 | 57.484 | 1981 7 28 | 1176-12 RS
4.8 4 415 33 30.237 | 57.583 | 1981 g 26 1183-1 LS
4.9 46.4 33 30.27 5754 | 1988 | 12 3 1336 LlE
4.4 53.8 33 30.369 | 57.735 | 1982 1 30 1191-5 S
46 59.5 16 30.42 5768 | 1981 g 26 1183-8 SiLlS
46 67 33 30.475 | 57.571 | 1981 7 30 | 1176-17 illE
6.4 7.3 153 10 33.55 59.96 | 1997 5 10 1742 SLE
4.5 107.8 33 33.8 5959 | 1979 | 11 27 1142-2 Al
59 6.7 92 33 33.897 | 59.472 | 1979 1 16 1109 S

6 6.7 118.8 33 33.918 | 59.791 | 1979 | 11 14 1120 L&
55 5.8 90 10 33.93 50.47 | 1997 5 25 1787 S
6.1 7.1 110.9 33 33.962 | 59.724 | 1979 | 11 27 1142-1 L&
39 78.7 10 32.95 60.29 | 1997 5 10 | 1756-22 | U b
4.5 61.2 10 33.08 60.17 | 1997 5 10 | 1756-36 | M sl
4.7 26.5 10 33.38 60.06 | 1997 5 10 1756-0 RN
4.5 17.7 10 33.47 59.89 | 1997 5 13 1755-1 M ala
47 17.9 10 33.48 59.87 | 1997 5 10 | 1756-15 | A 2l
5.9 6.7 84 33 33.897 | 59.472 | 1979 1 16 1108 Salg
6.1 7.1 106 33 33.962 | 59.724 | 1979 | 11 27 1135 dlalg
6.7 7.3 239.8 33 33.4 5712 | 1978 9 16 1090-2 ailS
5.9 6.7 177.6 33 33.897 | 59.472 | 1979 1 16 1101-2 adlS
6 6.7 195.2 33 33.918 | 59.791 | 1979 | 11 14 1130-2 adlS
6.1 7.1 187.2 33 33962 | 59.724 | 1979 | 11 27 1130-3 miilS
4.6 114.4 33 34.19 58.43 | 1984 4 20 1223 eSS
4.2 41.8 33 35.46 58.79 | 1997 | 10 13 1820 asilS
5.2 76.5 28 29.892 | 57.718 | 1989 | 11 4 1344 e S
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6.1 6.7 75 33 29.913 | 57.715 | 1981 | & 11 1168 e S
5.9 7 72.8 33 3013 | 57.794 | 1981 | 7 28 1174 ol s
4.9 5.1 48 33 30.3 57.56 | 1998 | 11 18 2162 ghe S
6.4 7.3 440.7 10 3335 | 59.96 | 1997 | 5 10 1757 S
6.4 7.3 123.4 10 3335 | 59.96 | 1997 | 5 10 1759 il s
5.6 116.7 13 33.82 | 59.19 | 1976 | 11 7 1045 il s
5.9 6.7 90.1 33 33.897 | 59.472 | 1979 | 1 16 1113 il s
6 6.7 | 687 33 33.918 | 59.791 | 1979 | 11 14 1121 il g
6.1 7.1 68.3 33 33.962 | 59.724 | 1979 | 11 27 1143-2 il
47 4.3 56.7 33 34 5088 | 1993 | 5 29 1465 P
5 4.8 437 33 3412 | 5991 | 1979 | 11 23 1143-1 il
47 19.3 10 34.3 60.06 | 1979 | 11 28 1143-4 il A
6.4 7.3 139 10 3335 | 5996 | 1997 | 5 10 1740 S
6.7 7.3 177.7 33 33.4 5712 | 1978 | 9 16 1087 s
5.6 47.5 13 33.82 | 59.19 | 1976 | 11 7 1044 SR
5.9 6.7 69.9 33 33.897 | 59.472 | 1979 | 1 16 1107 PEEE
55 5.8 68.9 10 33.93 | 59.47 | 1997 | 6 25 1811 G
6.1 7.1 93 10 33.962 | 59.724 | 1979 | 11 27 1140 SR
5 45 28.7 24 3156 | 56.03 | 1987 | 4 1 1305 Obiss S
4.4 3.9 21 33 29.99 | 57.48 | 1995 | 4 4 1569 Jabe
4.4 28.9 33 30.28 | 57.44 | 1999 | 1 2 2169 Sl
6.4 7.3 324 10 3335 | 59.96 | 1997 | 5 10 1746 i
6.4 7.3 324 10 3335 | 5996 | 1997 | 5 10 1745 gl
4.9 3.8 77 33 3563 | 59.87 | 1995 | 11 9 1539 g
5.4 5 95 33 3711 | 5931 | 1985 | 8 16 1263-3 g
5.9 6.8 271 10 3766 | 57.29 | 1997 | 2 4 1719 Apiie
6.4 7.3 147.3 10 3335 | 59.96 | 1997 | 5 10 1751 2a
6.4 7.3 105 10 3335 | 5996 | 1997 | 5 10 1770 4 g g
3.5 26.4 10 36.71 | 5876 | 1997 | 2 23 1831 O\l
5.9 7 180.2 33 3013 | 57.794 | 1981 | 7 28 1173 Olaid
6.1 6.7 452 33 29913 | 57.715 | 1981 | 6 11 1169 ol
5.9 7 69.3 33 30.13 | 57.794 | 1981 | 7 28 1169 R
4.9 180 33 29879 | 57.784 | 1981 | 7 28 1178-1 IR
59 7 158 33 30.13 | 57.794 | 1981 | 7 28 1178-2 B
5.3 55 44 10 3756 | 57.29 | 1997 | 2 4 1676-1 S
5.2 5 57.3 10 3762 | 5759 | 1997 | 2 5 1676-5 Ju
6.1 6.7 46.9 10 3763 | 5746 | 1997 | 2 4 1676-3 BB
59 6.8 34 10 3766 | 57.29 | 1997 | 2 4 1676-2 o
42 88.2 33 3824 | 57.95 | 1997 | 2 10 1676-4 BB
5.1 63 88 2827 | 5854 | 1998 | 6 10 2174-1 By
6.4 7.3 276.2 10 3335 | 5996 | 1997 | 5 10 1752-2 i)
47 3.7 17.9 33 3562 | 58.38 | 1996 | 2 5 1654 )
6.4 7.3 181.2 10 3335 | 5996 | 1997 | 5 10 1763 3y,
5.9 6.7 119 33 33.897 | 59.472 | 1979 | 1 16 1110 Ol
6 6.7 117 33 33.918 | 59.791 | 1979 | 11 14 1124 Ol gAR
6.1 71 111.3 33 33.962 | 59.724 | 1979 | 11 27 1144-2 | Jad)
48 47 48.7 33 33.39 | 59.72 | 1994 | 1 1 1512 oane
6.7 73 207 33 33.4 5712 | 1978 | 9 16 1085-1 sus
56 55.2 13 33.82 | 59.19 | 1976 | 11 7 1042 oo
5.9 6.7 67.8 33 33.897 | 59.472 | 1979 | 1 16 1106 o
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6 6.7 85.7 33 33.918 | 59.791 | 1979 | 11 14 1117 o dus
6.1 7.1 85.6 33 33.962 | 59.724 | 1979 | 11 27 1138-1 [
45 88 33 34 50.7 | 1979 | 11 27 1138-2 [
6.4 7.3 117 10 3335 | 5996 | 1997 | 5 10 1753 O
5.5 5.8 91 10 3393 | 5947 [ 1997 | 6 25 1851 s
55 5.7 57 18 29.892 | 57.718 | 1989 | 11 20 1345 dagh
46 20 33 3028 | 57.57 | 1998 | 11 18 | 2176-2 Sagd
4.9 5.1 19 33 30.3 57.56 | 1998 | 11 18 | 2176-1 | . daa
46 125 33 3049 | 57.62 | 1983 | 5 1 1212 Jagd
55 57 36.3 18 29.892 | 57.718 | 1989 | 11 20 1347-4 | g
5.2 T 38 28 29.892 | 57.718 | 1989 | 11 4 1347-3 | 7w
46 22 33 29.99 | 5756 | 1987 | 4 22 1307-1 Fom
46 25 33 2999 | 5768 | 1987 | 8 1 1307-2 | gow
45 34.8 33 30.1 57.9 | 1986 | 3 28 1275 T
46 7.84 33 30.19 | 57.48 | 1992 | 2 10 1425 7
4.8 4.4 12.5 33 30.27 | 57.47 | 1990 | 10 19 1399-1 7
438 4.4 12.5 33 30.27 | 57.47 | 1990 | 10 19 | 1399-2 G
49 48 65 33 33 56.79 | 1978 | 9 18 | 1084-46 | _ub
46 45 36.8 33 3326 | 57.03 | 1978 | 9 17 | 1084-34 | b
6.7 7.3 28 33 33.4 5712 | 1978 | 9 16 1084-1 b
4.3 27.5 33 33.56 572 | 1978 | 9 16 | 1084-22 | b
45 24 33 33.562 | 57.165 | 1978 | 9 24 1103-1 oub
47 4.2 54 33 3357 | 57.47 | 1978 | 9 18 | 1084-39 | b
5.4 5.9 33.3 33 3358 | 57.26 | 1980 | 1 12 1136-3 et
4.4 16 33 3361 | 57.08 | 1978 | 9 16 | 108425 | b
48 15 33 33.643 | 57.055 | 1979 | 12 2 1136-2 b
49 4.8 12.5 33 3365 | 57.02 | 1978 | 9 16 1084-4 pub
45 33 33 33.672 | 57.242 | 1978 | 12 26 1103-9 Uk
4.9 22 33 33.7 571 1978 | 9 16 | 1084-21 | ub
47 68 33 33.7 576 | 1978 | 9 19 [ 1084-48 | Lub
4.7 68 33 337 576 | 1978 | 9 19 [ 1084-47 | (b
4.8 47 20.5 33 33.71 | 57.07 | 1980 | 3 25 1392 b
48 26.5 33 3372 | 5714 | 1978 | 9 16 | 1084-19 | Lub
4.9 242 33 3374 | 57.09 | 1978 | 10 12 | 1103-3 b
5.1 49 26 33 33.759 | 57.096 | 1979 | 1 17 [ 110311 | ok
4.7 27 4 33 3379 | 57.07 | 1978 | © 16 | 1084-18 | Lub
4.1 30 33 33.8 571 | 1978 | 9 16 | 1084-15 | Lub
46 80 33 33.8 577 11978 | 9 16 | 1084-23 | Lub
4.5 27.3 33 33.8 57.05 | 1978 | 9 16 | 1084-20 | Lub
4.6 30 33 33.8 571 | 1978 | 9 17 | 1084-37 | ub
55 48.5 33 3396 | 57.17 | 1979 | 2 13 [ 1103-12 | ek
49 4.4 455 33 33.98 | 57.04 | 1979 | 9 5 1103-14 | ok
45 95.4 33 34.2 576 | 1978 | 9 16 | 1084-12 | Lub
6 6.7 132 33 33.918 | 59.791 | 1979 | 11 14 1123 Al
6.1 7.1 133.5 10 33.962 | 59.724 | 1979 | 11 27 1141-1 Al
46 152.7 10 33.968 | 59.474 | 1979 | 11 27 1141-3 s
46 90 10 34,261 | 60.025 | 1979 | 11 27 1141-2 e
4 77 33 3069 | 5069 | 1996 | B 18 1638-5 5 5k
3.9 3.4 33 30.73 | 5076 | 1996 | 6 7 1638-4 5 5k
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4.7 2.2 33 30.76 50.71 1996 | 6 7 1638-3 3 S
4.8 3.9 11 33 30.81 50.82 | 1996 | 6 2 1638-1 s S
6.4 7.3 223 10 33.35 59.96 | 1997 5 10 1758 ks Gy
5.9 6.7 153 33 33.897 | 59.472 | 1979 1 16 1114 Aok S i
5.9 6.7 153 33 33.897 | 59.472 | 1979 1 16 1111 Ad Cy )
6 6.7 159 33 33.918 | 59.791 | 1979 | 11 14 1119 Ay
5.5 5.8 149 10 33.93 59.47 | 1997 6 25 1853 A Sy
6.1 71 152 33 33.962 | 59.724 | 1979 | 11 27 1131 A Sy
11 10 35.19 59.15 | 1993 5 9 1464 Aoy Sy

5.9 6.7 186.5 33 33.897 | 59.472 | 1979 1 16 1112 Pl Cu i
6 6.7 167.5 33 33.918 | 59.791 | 1979 | 11 14 1122-1 ple u i
6.1 71 166.6 33 33.962 | 59.724 | 1978 | 11 27 1145 pla Cu

4.8 164 33 34.083 | 59.576 | 1979 | 11 14 1122-2 pla cu
5.1 3.3 29 33.79 59.23 | 1976 | 11 9 1047-9 dixiy
5.6 7.2 13 33.8 59.16 | 1976 | 11 7 1047-8 2haiy
4.7 12.7 33 33.82 59.36 | 1977 3 19 1065-3 )
4 147 33 29.99 57.77 | 1981 7 28 1177 )
5.2 112 28 30.248 | 57.542 | 1988 | 12 3 1335-1 B,)
4.4 140 33 30.474 | 57.955 | 1989 | 10 17 1335-2 SS)
4 28.8 33 30.53 56.6 1993 5 2 1468 )
4.5 3.9 14 33 30.7 56.67 | 1997 8 5 1805 )
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