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1- Next Generation Attenuation of Ground Motion
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- Ground motion models

- Seismic zonation maps

- Deterministic Seismic Hazard Analysis
- Probabilistic Seismic Hazard Analysis

- Seismic source parameters

- Attenuation relation

- Peak Ground Acceleration

- Peak Ground Velocity

- Pseudo Acceleration Response Spectra
0- Vertical component of ground-motion
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1- Main Zagros Reverse Fault (MZRF)
2- High Zagros Fault (HZF)

3- Young Zagros Main Fault (YZMF)
4- Mountain Front Fault (MFF)

5- Assalouyeh Fault (AF)



(Ambraseys and Melville, 1982; Berberian, 1995; 11 EES, 2017) a3 glus ailuin sloj ) oleMbl aods ¥ Jous

aosls Js Pl age sy | Te 8 slaas sl sl Loos S
Ay avs 4 Ye oy cymo j Sl
LYY .Y Ay .Y (SD.) ;Lo GBIyl

ol 5o el (S adlaie lojlgale nglas g 590 5l Aoriw hg, 5l 6T S L es ) sladeiar olulis
€ gl 2 () 99 IS jeb 4005 gl gl Glolsale nolas 5l (SgiSS slao lshas b conl 5l Lo,
gl gy 00 Sl s9zge lojlgale polad 5 (SEESS Glaelohas gl il sl «Bag gl Fb g
w9 O39S ik g slosls (2bigr 5 (2bigye (005 B Wl ala SRy GRS L Wl ) B>
5 ooy 9 bl slayeSh plulid ;o Uy pas By, (nl (B odes 335 plulid bshas
sl 5 el Glatund (S S 5 9 09,5 2L 5l am (e glpl g 5o el 2T (a5 YU 950

(Cambazolu et al., 201P g oo bl g J S cwd &jgo 4 Judow polie

O

(Nogol-Sadat and Almasian, 1993) ¢yl S5 s bwimojo s @YLIY S



\yay C)L‘..MA)' A a)wau VY 093 cw.bb._:u&‘kbudm YA

s lp cwl ool oolatwl glws gliseial (hg, 5l (SeSS laelghas  Slulil jglaie 4y aslllas ol o
39 4 sleaca (F L) DEM\GLmoalo (Y JS2) ETMT Glojlgals prglas 5l adlate SigxSige plu sloaiss
S 0905 Bl g ddlaie cwliliiyee) bulydh 4 4z g5 b uizren g dblain (g55l9890535 o (cmlidi(yme 00
S5 )G Ll ol oolatul (IS cds iuli8l gl 58 (O USD) (eebliaegsy sleosls 5l S o g oady
st ST 357y il Lty Bse 9,505, Su (T (2 oS (alolid jslate & ublingss sloasss
Sl o S cdld 5L L cudled o 45 058 oo Sl Ges (SHgiSS OS> o @ ddlate o S
B (omblise slo Jlogil) cunblinegss polas jo as sbaolas; &jpar ( Kiw o Slo S Ygons Cunl
) ).QLLD G.M.A.L:Luu}i) GLQOO‘O s S99y LQG]LAB_»" &? Q.a..x...u u_:‘).u.:u SHge & as Ml)GA @LANL—M
S s 3l i e b S ol Cownl (gl a8l SieiSS Dlras 0595 1 00gae Ho gl ST .08 ,5
wodld il sl Gla s as s (Geas sloddj); ol Jele a5 155 S oo 48,5 Ll o B,
SSESS s ag ,0 il sladais oS 5l soliiul Wigh oo dihaie ] o Jlad g )8 sla S oS >
50 el s ol oo S sl e ) sledsis blod 4 cogase 51 (JLlS 5 S5 9o U 00,5 oo o dihats
dilhie o glp Souals Lalg, 5,500 a5 155 aib oo Cowal Sl Loy dilie Lol slo oS 23S g ol
GrAldl Wgd co 00 youd (yuo) ;O Ming s iz Jule il oo athie Lol sla JuS 4L NGA Juw &)a

el 00 STV 97 sla Sy @ glue dalaio gl ool 4

(Voo km gl 610) ETM™ lo,lgnlo pguai 3l 4y glne adliin SuigiST gbdo jlghs g il ¥ o

1- Digital Elevation Models



(Yoo km glels 51 2) DEM (gdools 31 4y ghune adlain (S giSS sl ylghas lpouiw! :f JSTo

(oo kM glad (g1 ) Guabliogsy Woosls 3l &gl aibin SuigiST glao lghs ! ysciu! b JSCi



\yay C)L‘wj A a)La.fi: VY 093 “ﬁ?b J:._:u C)‘Jb\iu Alm

Yoo km glads gl g 4 glune adilain 5l 0ol dugd (S 9SS aldis :F IS

Voo km glads gl p 4y glune ddilain jl ool dnds (S 9583 g0 39 Lo Aldis 1Y Sl

V¥



103 b yiolyly 9813 gNGA Jow &1yl -

@l ) Gy b a8 ol dihaie T (655050 slo el )l oyl 4 5L ddhaie SO j0 Wil e L) sl
b LB aibie T claos,) gloools oKyl 5 SKeisiSisnple cloais KoS 4 aibaie olpo ulys
ool Lt dilaie s 5l oaliul b anlllae oyl 4 oolil 8,50 (NGA) (yao) i ke § atlpe byl ol
& b ye 0ol Mol by o ;o oals a8 )5 IS0 aliee Syl ol Jlogse mis al A JSS o ead
o8 5 (Vo A) Sl g il Ve o A) 3utaSSl g 530 oY e A) g 5 (pgmuslal ] (¥ V) L3S 50 5 JaS
SLoodls Jaw 5 a3 ololyy sl ) slo sl il (eeed sl Sge Sho) S NGA oo ol ouls angs (V- A)
wile helse (iw Comdae 5 sl b 9)Sug; (ol el Sledbl (2bgp by SeS 4 sl SeDS
35505 4 8l g JuS o)lg0g 8 g o)lse0ld Cumdy (S il g g5 (BluS U alols (M) 5,5
- oo b5 1, NGA s (sl oS5l 5 55,0 (sl jiolly o Shae Capndg 8 S5 35 o 550503,) cslo il
@ Sl o) Blod 4y slofg Cundg s STy hel 500w 4 (e Jds 4 apslae adhie aas
e ol 5o ulpln) Wjle eeid ) v 10 9)lee (5 lewn 0 g 005 Jled ddlais Lol sla JuS 4 55k
ob)j—‘ VPGV JS s gl adlaio 5l s NGA Jow ¢ sloj)) Jdow s (Rrur=Ris 5 00l a0 il Zror
el 00 o0ls i dilate (pl (gl o dnlie (glog ) gl ytall ¥ gz 0 pmizmad el 0

4 glue ailio NGA Jowo cyui (610 510539 (Sl 50 A IS

a5 wgSao b g Jloyi 6o JuusS (B) t i oo citlisio (5L amnasiSo g £1531 (612 oS L 1 Alold g JowS dsiid Uiy y2i A S
Abrahamson and Silva, ) 33 slasel (€) g Cowl 01395 958 30 Culw a5 weSzo b g Jlo i b JuwS (0) camwl oylgs0ly8 35 ol
(2008; Boore and Atkinson, 2008; Chiou and Youngs, 2008; Idriss, 2008; Campbell and Bozorgnia, 2012



\Yayv QL‘LM) A o)\.a.i A% 693 ‘QS'T?JQ .E.‘.?un Q\J]obun n\.lm

VFY

adlaico gk i 31 Cxi 4 glans adbaio (gl 00l dwlo (B0 (g polyly Y Jgu

A0 5% -Damped PGV (cm/sec) PGD (cm) PGA (g) JS ol
PSA (9)

1.118 E-01 1.355 E-01 1.156 E+01 1.891 E+01 1.351 E-01 MZRF
9.454 E-02 1.155 E-01 9.947 E+00 1.646 E+01 1.451 E-01 HZF
1.349 E-01 1.635 E-01 1.384 E+01 2.236 E+01 1.630 E-01 ZMF
2.215 E-01 2.516 E-01 1.881 E+01 2.054 E+01 2.509 E-01 MMF
4.127 E-01 4.570 E-01 3.664 E+01 4.250 E+01 4.555 E-01 AF
1.950 E-01 2.246 E-01 1.815 E+01 2.415 E+01 2.992 E-01 Assalouyeh

HZF S gl NGA Joo 1)) JSCis

MFF oS (gl NGA Joo Y S

MZRF JouS 51, NGA Juo Ve JSis

YZMF Juud 515 NGA Jow Y S




AF Juu (150 NGA Juso VF JSiis
i 3o W33 b (suivaigg ALE 4t
Mz 51 o5 (g gk digon chpme L5 sl 53 Lnog ) s bl 3 ale il olyie 2 a8
S el Jlob 55 (Si5iSgapls Bl sl (o o 255w g ail Jleb SisiS5 Bl
33,8 o0 Sy oy Jire olas; slaoygs 5 (Sloly8 sles ) slayial il bawgs adlaie ja gpes ) (e K00
“Coabga g ooyl Slold 5 me8 33 axdllas sl ) ylas o)) jo wnld ol OYYY (lolu IS5
SB 5 oo Jismnj ol csloj ) slatal)ly )l cnl ol alisie sblio o (slo3 ) slaslas) 55005
OYY ol e 9 1580,31) 0iS o (65b (oot G5 0,me g NCA Jowo (09 o0 dmogs My wlide) o Dol
pladl (Ve o kM glads lp) glas dihio ol s NGA Jow g s5u505,) sl yiol )b 0,915 5l e caalllan ol o
ol 0als ools (Lzd VO USKS o Al pl sl 00yo,S ddlaie (g5us0) ) (sadigs g sloj ) s and ags



\yay C)L‘..MA)' A a)wau VY 093 cw.bb._:u&‘kbudm \F¥

ot aihin )3 3 Sl (gaipaigy 1 S

=

D55 e Bblie 51 Sy axie eyt 5 ALY slaasly 8l s & (s k) sles Alhie
e s Sl s (Wi yld cov az g Solinl az) basly (ol glul 5 Gkl 457 ouls Cgunsrs
olazdl dilaie ol )3 & Jlas Jlos g (sloj)) Cumdy (o) bl jo Gizs cnl ol Jlets (5988
bl el ouls agd NGA o (bl aljly jlas (ganaigy 4l 5 ooy slajul)ly g a8 5 & )50
s 53 e 05 S5 4 s L g ooy Jlab (SeigiSsenle b 5l alue ailais allas o gl
105} o ormal (] 35 g 3 B by sl lasjle Seelins b s Sk 5 0l Sk SESS
S NGA Jua asgs f Jol> ol a1 355 0m 3538 (5,5 Jlodh om0 (g oy o 5| alain o
Vg ey ale Ve iS5l 0,90 61 PGD g PGV PGA sla el o) e+ KM glads b ayslie adlais
3,910 NG ao,0 0 olpe sy (PSA) b Gt jlode (pismed sl 00l (ruas YH/Y €M 5 VA/Y CMUS

el Wl 43l s b gy gl ablaie (5,8 S polia ol ool 02y,



\FO ez Jde bl 4 hus adlats j3 5 b LS

&b

o) olg oSt L agslue adlaie jo al3); o gainaigs? ((VVAY) Lo joesme 8 3 i toudl ol « saldS (5 ppol tiasne 381,31
Ol ol ey pole (gilme o Gialen ol Kadhais b slo S
o Ginled Croiids KAICGIS Jl38ls 5 5l ooliiwl b cutaly =5 15 ddlate (05,0 8,91, (VYY) ooz coly yoe tome ol 381,31
NeVAN-28 ao il (5l ,S ¢jgiply (owlid
Sl deS alies) 2 25U L 0,5 b adlate 5503 Gl sy OTAY) Lojoame 8 5ot ol e cimgSs tama 381,31
FY-FQ oo F o)lads pgo Jlo Lol 5§ SigiST alxe ditlaie Jled
02 VoA iS Some SlilaaST g cwlidire) oylojl Sl Litl 1yl e5 )l p) cwlids ey (Y YAD) . e ¢ SLIGI
oy saihis jo LSl SIS Sbs )P (WRIYAY) pall oreniw (500 thesme (55988 ¢ ol (uade LSl s (g Lall
L oagghae o ol Sy, Jwily ob)D (VYY) cpall smodw (6 00 tdote (5,988 ¢pol (wade JAl> s (g lail
u‘).l‘ ‘)‘).M.: ‘éal...o dw‘ 9 wlmu&-ﬂ) ‘;& u.uLo.‘b .«)QAJJSJXSA Lgl.ﬁb eolo )‘ o.)an‘
wglue dibaie sloj) S5 5 loj) Sas gan angy Slalllas (VWAL) i) pwsige 5 (owliddli); (llonn olKiags
P V-7 (Pow J.l} ‘LS"‘““"S]‘J é.ll.ua Arwgd Co pde J).w U‘)QJ (Lg)L.ilb - eo5m)
02 VY i o&zils ¢ iy olils @l jlacsl g Cla 35 et .ol pl 505 ,) OVYYY) Ll o ‘w)] 5 e o SloyS ye
g (o 0,55 regd K ppdier liwl ayglue (gl Eoan ol CLls ode» (OVYAT) SO ¢ ol)ls ¢ g Jlase oyl
Olrl eplow (Slree slaosgn (25l s <o
Lol 50 eolamdl ofng ailaie o i) Jodome slagslw 351 5 sloj) yas a5z (VYAY) dlal wl),e towmme ¢ Slowdw
Ol rl el lyoe (csige (Mol i 0,58 (ot
Oyt (63,90 anlllan) o) g gl Judow ooy lase sladlily 56 Ob5,» (VYY) dese s pol tawes (ol e
Ol oleral (ol as cwdige (Alodlipn 0,58
5 ol slad g0 ;0 Soo3 Glawe Al sl e Al Jlog anglaor (VYY) SOL ool jie Lo jome ¢ glas ) tauas ]l e
Olpl oleral ()l jos (cwdige (Mol 0,55 progs K uilS )8
oy ool mey pole (2lend I rensjles Klnl cElaireio; ) wsFes) B OYVY) LS e e (sl S5
Co g dnlilad g0 ygluc golaidl o5y g dalate ;o 7 b a5 (VYWAQ) wd joeme ¢ conds )l ¢ o ) €0Ms ¢ 555 sl SOy
YY-10 8 A o)Lo..fﬁ.v s[g.z...: Jl.w ‘U‘)"U
Abrahamson, N.N., Silva, W.J. (2008). NGA ground motion relations for the geometric mean horizontal component of peak
and spectral ground motion parameters. PEER Report Draft v2, Pacific Earthquake Engineering Research Center, Berkeley,
CA, 380 p.
Ambraseys, N.N., Melville, C.P. (1982). A history of Persian Earthquakes. Cambridge earth science series, Cambridge press,
212 p.
Azarafza, M., Ghazifard, A. (2016). Urban geology of Tabriz City: Environmental and geological constraints. Advances in
Environmental Research, 5(2): 95-108.

Berberian, M. (1995). Natural hazards and the first earthquake catalog of Iran vol. 1, Historical hazards in Iran prior to 1900.
A UNESCO!/ IIEES Publication during UN/IDNDR, International Institute of Earthquake Engineering and Seismology, 603
p.
Boore, D.M., Atkinson G.M. (2008). Ground-motion prediction equations for the average horizontal component of PGA,
PGV, and 5%-Damped PSA at spectral periods between 0.01s and 10.0s, Earthquake Spectra, 24(1): 99-138.

Cambazglu, S., Kocgkar, M.K., Akgiin, H. (2016). A generalized seismic source model for the Eastern Marmara Region
along the segments of the North Anatolian Fault System. Soil Dynamic and Earthquake Engineering, 88: 412-426.



\‘ﬂq\’dt«uﬁ)‘\/\ o)\.a.icv 693 cﬂ@&\}bﬂdﬂ \¥#

Campbell, K.W., Bozorgnia, Y. (1994). "Near-source attenuation of peak horizontal acceleration from worldwide
accelerograms recorded from 1957 to 1993". Proceedings of 5th US national conference on earthquake engineering, Oakland,
CA, 3: 283-292.

Campbell, K.W., Bozorgnia, Y. (2003). Updated near-source ground motion (attenuation) relations for the horizontal and
vertical components of peak ground acceleration and acceleration response spectra. Bulletin of the Seismological Society of
America, 93: 314-331.

Campbell, K.W., Bozorgnia, Y. (2007). Empirical Ground Motion Model for the Average Horizontal Component of PGA,
PGV, PGD, and SA at Selected Spectral Periods Ranging from 0.01-10.0 Seconds (Version 1.1). Pacific Earthquake
Engineering Research Center Press, University of California, Berkeley.

Campbell, K.W., Bozorgnia, Y. (2012). "2012 Update of the Campbell-Bozorgnia NGA Ground Motion Prediction
Equations: A Progress Report". Proceedings of the 15th WCEE, Lisboa.

Campbell, KW. (1997). Empirical near-source attenuation relationships for horizontal and vertical components of peak
ground acceleration, peak ground velocity, and pseudo-absolute acceleration response spectra. Seismological Research
Letters, 68 (1): 154-179.

Chiou, B.S., Youngs, R.R. (2008). An NGA model for the average horizontal component of peak ground motion and
response spectra. Earthquake Spectra, 24 (1): 173-215.

Idriss, I.M. (2008). An NGA empirical model for estimating the horizontal spectra values generated by shallow crustal
earthquakes. Earthquake Spectra, 24 (1): 217-242.

IIEES (2017), Earthquake Data from Assalouyeh Station for 100 Km radial. International Institute of Earthquake Engineering
and Seismology, Available: http://www.iiees.ac.ir/.

Jackson, J., McKenzie, D. (1988). The relationship between plate motions and seismic moment tensors, and the rates of
active deformation in the Mediterranean and Middle East. International Journal of Geophysics, 93: 45-73.

McGuire, R.K. (2004). Seismic Hazard and Risk Analysis. Earthquake Engineering Research Institute press, 240 p.
Nogol-sadat, M.A., Almasian, A. (1993). Tectonic map of Iran, 1:1,000,000. Treatise on the geology of Iran. Geological
Survey of Iran, Tehran, Iran.

Yazdani, A., Kowsari, M. (2013). Bayesian estimation of seismic hazards in Iran. Scientia Iranica, 20(3): 422-430.



Journal of Natural Environmental Hazards, Vol.07, Issue 18, Winter 2019

Earthquake hazard assessment in Assalouyeh area based on NGA
seismicity model

Mohammad Azarafza', Akbar Ghazifard*? Ebrahim Asghari-K aljahi®

Received: 09-05-2017 Accepted: 23-12-2017

Abstract

Earthquakes are presented as the most dangerous geological phenomenon which is causing many damages to
cities, infrastructures, buildings, etc. Researchers have been extremely dynamic in assessing and predicting the
earthquake events and have made noteworthy advances, but still, face many uncertainties. Along these lines, the
best approach in this field studies the logical patterns and parameters involved and the interaction between
earthquakes and urban construction or seismic retrofitting. In order to implement a seismic resistant structure, the
first step is to have sufficient knowledge on seismicity and earthquake hazard analysis of the area in which for
estimating and analyzing the sites seismic parameters, many empirical and computer-based approaches have
been presented. In this regard, the computer-based methods (simulations) due to their high accuracy and
computational power nowadays are getting more attention and application. One of the newest approaches for
identification of different regions seismicity is using the next-generation ground motion analysis (NGA) models.
This model by defining attenuation relations for the study area can estimate the seismicity parametrical
coefficients with high accuracy. This advantage can help to describe the geological and seismotectonic structures
of different regions to observe the impact of seismic parameters. In this study, the NGA model for the
Assalouyeh area based on geological and tectonically conditions are prepared and engineering parameters for
seismic design are estimated locally and the seismic zoning map of the region is provided. According to the
NGA model results for Assalouyeh region within 100 km radius, the PGA, PGD, PGD and PSA parameters for
the 100-year return period are estimated as 0.29g, 18.2cm/sec, 24.2 cm and 0.199g respectively. Based on the
results of this research, the study area is divided into four zones in terms of risk potential degree and Assaluyeh
is located in high earthquake risk potential one.
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