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Intensity-Magnitude Relationship and Intensity Attenuation

Law in Iran
By: Dr. H.R. Ramazi* & Dr. M.R. Hosein Nejad**
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Abstract

This paper is devoted to explore the relationship between earthquake intensity in the epicenter and its magnitude
as well as the intensity attenuation laws of the Iranian earthquakes. For this purpose, available data, reports,
seismotectonic and isoseismal maps, related to 21 destructive earthquakes in a period of 1957 to 1998, were
studied.

The results show that the intensity-magnitude relationships and the intensity attenuation laws are strongly
dependent on the site.geology that specifies local effects. Therefore, the sites have been classified, according to
site geology, into two.groups, hard sites and soft sites. The intensity-magnitude and intensity attenuation versus
the distance from the earthquake sources (surface refaulting of the causative fault(s)) were determined and
introduced for each of the two site groups. Finally, the obtained laws were compared with some other laws offered
by other researchers.

Key words : Earthquake, Earthquake intensity, Magnitude, Intensity attenuation laws, Site effect, Iran
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BHRC
BHRC

USGS
N: Latitude
(20)

E: Longitude
Ms: surface waves magnitude
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(18) (19)
6.7

12 1977 12 19 233433 30.90 56.61 26. 5.8 5.7
13 198106 11 72425 29.89 57.71 30. 6.0 6.6
14 198107 28 172222 29.98 57.77 11. 5.9 7.0
15 1988 08 11 160446 29.97 51.68 33. 5.7 6.1
16 1990 06 20 210009 36.81 49.41 18. 6.4 7.7
17 1994 02 23 080204 30.85 60.59 6. 6.1 6.1
18 1997 02 04 103747/ 37.63 57.46 10. 6.1 6.7
19 1997 02 28 1125719 38.07 48.06 10. 5.5 6.1
20 1997 0510 075729 33.55 59.96 10 6.4 7.3
21 1998 03 14 194027 30.15 57.61 9. 5.9 6.9
Y: year m: month d: day t: time  NO: Number
mb: body waves magnitude F: Focal depth

I (2) (3) (4) (5)

Ms

5 5.7 6.0 6.1 6.7 6.7 6.0

5.5 6.5 7.2 6.8 7.4 7.4 6.7 7.4

6 7.4 7.0 7.4 8.0 8.0 7.5 8.0
8.2 8.5 8.0 8.7 8.7 8.2 8.7
9.2 8.5 9.1 9.1 9.1 9.4
9.3 10 10 9.3 10.1
10.6 10.8 10 10.8

6.5
7

8

9.1
9.9

9.8

9.8

10.5

5l ol 2ol

owl S ) u-’l > OMT Cowd @ b.g|_9_,

7.5

10.8
9 LSiw (salBisbuw byl 1994 &l)lS 9 (san, (4)1982 Juslo 9 sunuswol (3) « 1978 (Si0505 9 szl ,>lpo (2)
(20 5 19) 5 2002 siloyl (18) cori SleSl> sdislw bylrui 1994 &l)lS 9 o) (5) e (Sloadnl

32

29aS o) pole S B osl> Blo/elE,L



® 570,Luw a0 polke

S,Buls

53S0 a3y awdipe i)l awlica, S @l ubl "ulul 5> Wo,liue; waw ))31)4 Sy wowlao” -1381¢ .0 wsiloyl
oScws 9 Uloaslw wlsb=s

;CLJ)'.J)' Swlipo 9 MLH.U QJ).J) @.U.oJluu Luowgo "J.Hb)| ¢ uliowls 75/12/10 0)').1.5._5.0_) v 1376‘U|)ls.0.® 9 Qo 9N

1376 xawl

Jidwl (Sowo 9 Ulouslw wliss=i 3S,0 "1372 xiswl 4 @lawsw di)s silodso LiylsS ™ -1372.0L K0 9.0 3] (s8l5,
.1372

oo 9 Ulousbw wlas=s ;S 0 wllawl "Ulul wislbw guo; So,lehas ¢ o, liuo; 3Sho duws™ -1976. ..z (oo,
e -

1375 o (oS

oSawo 9 Uloasbw wlas=i 58,0 "wlisB 0gS 505 1376 wiupus)l 20 o5pdiuo; ™ -1376.0L) 508 3 5.2 «sva0,

.Ul 1369 vl ol s daxas ol )biw! "3y (sowripo™ -1369 .z «sdsle

0loyS (Wlo,S s&idy8 wloas wl)lawl "0lo,S Vlicwl S as); 9 a3y ™ - 1378 (o Gowlicwls g ol 3l pwlie

Cdl2d ey 9 wiswow Lo S5S 0,5 67 slse 20 9 Ll 65 L5 21 Slaal;N ~1369.0L, Ko 9 . L& 8o
.1369dgl Ll (Seuwerg UlossLlw wlas=i S y0 "ashio il Sius0;))

1348 olo,w 21 o)locwy ay i ol Ulo;Lw sud L8> wl)Liwsl " wes39 9 wolu wws slayg, ™ -1347..1 & duso

¢ oSawo 9 Uil wlaexi 35,0 "Jazio 1369 olo sls,3 31 ali); tSy89 - siloaso sud Giyl3S " 1370l & 9un0
.1370 w.u.wbj «£9> ul>-

ol (oSauo 9 Vlosisbu wlaexi ;S0 "GLIS 76/12/23 o;,Luw i siloaso Liyl3S 1377 . UL g .2 asgule sulimo
Jol

¢ Jol wlzeoSiuw 9 Uloasbw wlagsxi 55 0 "Husw 1375 e wl 10 05,005 silorso L3S ™ -1376.01 508 ¢ .& Sy
1376,

ol Wl (538529 9 (sole WS whliawl (pwlie iUl ey (oS @ozi "05ulines" 11367 «s . s e

References

Ambraseys, N.N. & Melville, C.P. , 1982- “A history. of Persian Earthquakes” Cambridge Earth. Science Servies.
Bolt, B. A. ,1993- " Earthquake” W. H. Free man and compay New York. 1993.

Chandra,U., McWhorter,j.G. & Nowroozi,A.A.;1985- * Attenuation of Intensities in Iran”, Bull. Seism. Soc. Am.,
Vol.75, No.5,.PP. 237-249.

Ohta,Y., Kagami, H. & Okada; S., 1987- “Seismic Intensity and its Applications to Engineering: A Study in Japan”
Strong Ground Motion Seismology. D. Reidel Publishing Company. 1987.PP 369-384.

Okamoto, S. ,1991- " Introductionto Earthquake Engineering” John wiley and, sons. Inc New York, 1991.

Paulay,T. & priestley,M.]J.N.,1989-" Seismic Design of R. C. and Masonary Building” John wiley and sons, Inc, New
York.

Ramazi,H.R. & Schenk, V., 1994- * Preliminary Results Obtained by a Processing of Iranian Accelerograms” XXIV
General Assembly of European Seismological Commission, Athens, Greece, 1994.

Ramazi,H.R.,1999- * Attenuation Laws of Iranian Earthquakes” 3th International Conference on Seismology and
Earthquake Engineering. Tehran. Iran.

Wakabayayashi, M.,1986- “Design of Earthquake — Resistant Building” Graw — Hill Inc. New york, 1988

World Data Center A, for Solid Earth Geophysics 1979- ™ Manual of Seismological Observatory Practice” Report SE-
20

Olpi S a0l suimio oBiwls *
bl s>l Wlyl casio 9 ple oBiwls **
*Amirkabir University of Technology, Tehran
**University of Sciences and Technology of Iran, Arak Branch

33 28-S a0 pole S D o> Bdo'elEl



