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Analysis of earthquake risks and damages in

rural areas using AHP and GIS techniques
Case study: Rural Abarshiveh Damavand

Hosien Sadin'*, MohammadMirzaali?, Masoumeh Kosary Safa’

Abstract
Earthquakes of less than & Richter magnitudes are not dangerous to buildings and even rural buildings are less
impaired in this regard. While earthquakes with a Richter magnitude of between & to # in rural areas and £
to Y in urban areas are very disastrous. Due to the specific situation of Iran from the tectonic viewpoint, it can be
argued that all faults are seismically active in the country. So that losses and casualties could be occurred every
year specifically in rural areas. Therefore this natural phenomenon happens in Iran and requires preparation for
resisting,identifying,and risk management. This research has been done with the aim of investigating the amount
of risk and estimation of losses caused by earthquake in rural areas. The role of human factors, geology and geo-
morphology as effective factor in destruction and losses has also been analyzed. Participants of this study are
rural district residents of Abarshiveh, Damavand located in Tehran province. It has 10201 population including 31
residential spots according to 1390 census. The method of research is descriptive analysis which is analyzed and
studied using hierarchal model (AHP) as well as geographic information system (GIS). The results of the survey
showed that 51.6 percent of the residential spots of the rural district are located within five kilometers from faults,
where geologically and geomorphologically have high potential for earthquake. If an earthquake happens, the
majority of causalities will be 1037 in day time and 1075 at night time in residential and nonresidential structures.
Also 657 of residential and nonresidential structures will be ruined. Rehabilitation and reconstruction of these
structures will impose a damage of three hundred billion Rials on the economy of the country.
Keywords: Risk Analysis, Earthquake, Vulnerability; Human casualties, barshiveh rural district.
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1. NEHRP: National Earthquake Hazards Reduction.
2. UN International Strategy for Disaster Reduction.
3. Technological Hazards.
4. Morfodynamic.
5. Hazard.
6. Disaster.
7. Lethality Ratio (LR).
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5. National Academy of Science (NAS) (2006). Facing
Hazards and Disasters: Understanding Human Di-
mensions (Free Executive Summary). Committee on
Disaster Reseach in the Social Science: Future Chal-
lenges and Opportunities, National Research Coun-

cil; http://www.nap.edu.

6. Smith, Keith (1996). Environmental Hazards: Assess-
ing Risk and Reducing Disaster. London, Routledge.

7. Moe, T. N. & Pathranakul, P. (2006). An integrated ap-
proach to natural disaster management public project
management and its critical success factors. Disaster
Prevention and Management, Vol.15, No.3, MCB

University Press.

8.Smith, Keith (2001). Environmental Hazards: Assessing
Risk and Reducing Disaster. London, Routledge.

9. Gibson, Gary (1997). An introduction to seismology.
Disaster Prevention and Management, Vol.6, No.5,
MCB University Press.
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(1996). Redusing Seismic Vulnerability in Low to

oderate risk areas. Disaster Prevention and Manage-
ment, Vol.5, No.4, MCB University Press.

/Y0 JBlas 5 (525 3-YD) duoyd V- /0 piSTas eslals lie s
] (5 Y5) doyo

(SpSass

Sl &5 sl (plrodpy sl alily pulas b wlible
5313 )8 ol 31 (bl Sy (oyme 33 5 05 slalus] 5|
Sy g (Sopd bl (Sl cusBye o ol Sy ylade
58 i3l ee; sla Sg & 4255 b o)l (S oyl
Sl ol plagl Joloe oy sl (S olped O
Pl Bl iy 9 st sl JuS & a5l 5 canl g jlas
g Fre s wi5a5 (glys) llllas (s0350 53 o] colled
by VYV s 8 /Y Sy b (Slaal 5 6 (sl 33he 3
aiggs Fo¥ Jls Wslod < VY Sy b ol 5 lymos s,
b 90 (S L IVOYULs (Slsal g ey 0/7 (S b
&S S lgs o iy elide )0 V/F i LAYYS Jle
orl 9 M daled axlye addae il b oo pluzas g
o pll b oS 2980 (lus] (a2 5k 4 @9y
S (sl 02yl Sl e 5 (sl byl Sl 4
g ars by ands ot ol o a5¥ o Soll
(SK5I5hr5055 Jelss s 45 91> ol 34 el gl
o 5l 9a0)3 BY/F )3 5 035y peSeitr Yl ali; £58
©)go )3 45 305 3929 i)y £y Sl (Slllhae (o399
ol Jlo wylus logs o)l YA 4 Soo35 a3 £489
oo & (JeSumayt g (SoSune d3ly FOV )5 45 398 o0
oley 4 dtwy Slusl ol xSlas qusen Lcoils dalgd
b )3 589 @900 )3 939y 5 £V JBlas 9,85\ YV ol
W SO0 aS (ol o cumnl yas Y& JBlas 9,851 V0 xS las
3 £589 31 2 glod ol L )3 (Sl Cpmonr jl a0
o2l Jols uls cwl (Ses b s 4 0 dialed ol
G Sy 33 &8 503 Sk il (S b hagh
colie b prizman bl dxily Slssan (S olo Jleal 4
9 Jeizme 0loypiS )3 o)lgen (anb wliblie go8y asiol 4
S ey ol o Auileyle 5 puSsl> sl sl 2dp) S
38 eiiin 3 gy iy
o pygel 5l o0lizsl 5 Vb Sy U s 3blio olulis )
Shjls >lo5l 599 sldbghs slabg) g o908
Colos 3l pligabsl (sl canlio (g5 5 (590l sloaolsyy Y
3 e 25 Jlinl g s b ablio )3 poye (g052u8
5500 Gl 4 dnol> S
28y Slilas g logrped c done e85 slaog)S JSas ¥
cldby o e s adluie el gubS LF
sle clasiye syl 5 ol bawsgs (ablags < sbsel
bo)lmsgbalgs o gyliso
lojls slopa (1l iyl malS Gy 0
Jb 5> slaojlo o postuns g o @)llas g (b 9240
RGARCS PRWS


http://www.nap.edu

el (0FAY) ol ¢ iglow shos] ¢ sl pals s ¢ ey BB YA
gy s 5l ol lisl s SlepBEsSus Gy Sy ol
A gojlods Y (goy9d < clilaio — b ilol 5 Lotz (cdlxo
¥

i) as 2l OFRY) Jeslanl (a1 gaipe (soLIS (oS Y-
sasdllao) (g5 caiol jo AHP-FUZZY Sy Juo 3l oolizwl b
e (gipdely (calme (Ol g S5 saibie 1 g3)50
ESW Y soplais £ (50y90

31. King, S. A. & Kiremidndjian, A. (1995). Earthquake
Damage and Loss Estimation through GIS, Law
Lincho and Basoz Nersin, Proceeding of earthquake

engineering, Spain.

32. Matsuoka, M. & Midorikawa, S. (1995). GIS Based
Integrated Seismic hazard mapping for a large Met-
ropolitan Area, Proceeding of earthquake engineer-

ing, Spain.

33. Japan International Cooperation Agency (JICA)
(2000). The Study on Seismic Microzoning of the
Greater Tehran Area in the Islamic Republic of Iran,
Main Report.

34.Lee, C. F. & Ding, Y. Z. & Huang, X. H. (2000). Seis-
mic Hazard Analysis of the Hong Kong Region,
JSEE: Fall 2000, Vol.2, No.4.

35. Kundak, S. (2004). Economic Loss Estimation for
Earthquake Hazard in Istambul, th European Con-
gress of the European Regional Science Association,

Porto, Portugal.

36. Feng, X. U. & Xuping, C. & Aizhu, R. & Xinzheng, L.
(2008). Earthquake Disaster Simulation for an Urban
Area, with GIS, CAD, FEA, and VR Integration. 73-
inghua Science and Technology, Vol.13, No.1.

37. Kamp, U. & Growley, B. ]. & Khattak, G. A. & Owen,
L. A. (2008). GIS-based Landslide susceptibility
mapping for the 2005 Kashmir earthquake region.
Geomorphology, No.101, PP:631-642.

38. Lantada, N. & Pujades, L. & Barbat, A. (2009).Vul-
nerability index and capacity spectrum based meth-
ods for urban seismic risk evaluation”, A Comparison,
Net Hazards, No.51, 501-524.

39. Cavallo, P. & Becrerra, A. (2010). Estimating the Di-
rect Economic Damages of the Earthquake in Haiti”,
the Economic Journal, No.120, PP: 298-312.

40. Hashemi, M. & Alesheikh, A. A. (2011). A GIS-based
earthquake damage assessment and settlement meth-
odology. Soil Dynamics and Earthquake Engineering,
Vol.31, Issue.11,1607-1617.

b ) Dbty solisSus (gpmdicaml LOTAF) 3gls «(gylisee Y
DY oylods ( lifi> slapaghy ol Rl @50 JuS
AS-YY

o Ylio A.,L._<A . ene ]))3 2 59y20 ()lg$5) 395252 L(WAY) FW Aale VY
OlRS g Ll dewsy Il clalxe (cdewsT ivlas
S sl

&.««S)l»uo) L;Clx»}l 4.:Lo)~o Jl:u‘ o C(YYAY) ul)lfwz 9 doro ¢L;:la.lw N
5 bhis (galmo (Qliwgy dnwgi > (Olasly (eloa] Jold ¢ So
FO-YY Y so)leis “;/A:QUL;W}J'

16. Third United Nations Conference (TUNC) (1998).
Disaster Prediction, Warning and Mittgation. Publish-
er: UNI SPACE.

03es 2l 00 OIS RB el LOTVE) 5 all b Y

http:/ /www. < lo3 a3y awdige 5 (awlidally lodl oy s&mgs

Jiees.ac.ir /fa

Sl la cylus 2y5 L(OWAR) aol) ¢ gomwge 5 dodmo ¢ uyds A

2y 5 2055 s 2 o il 5 0les 5 e T 3 G il

Jsl Jls el sty dud ol8itils olazdl eolilins . g5luass]

AYSSV Y olass
5 Ui jl il oyl olat] caaS 30l (VALY ALy« gowge A
ol di) ol ol L olarilitisy inlS s il o
- 2hblb aodle oisls

los) amatggiy - (VA (S41) ol (ollor slacs)Son il

S ol ey g dily cldllas S0 ) ea b Sipp ol

hitp:// 98 o) pole sl (o ool 53 392 90 « 2lad SIS

www .ngdir.ir /geoportalinfo
oy -OFAY) alolus b e S (glae loyd (gybasawl LYY

e blio 33 Al 5l (b sl Sl gl 5 o JuS o3 ol

Sislsdsess cslostagyy (salzo (Jnd)) b 1590 sadlllae)

YEW O oplad ¥ Jlo oS

LOYAQ) Al cwlS (b soie gl3 g8 s pusme (dgy dlpasl LYY

3 oslanal b gl s 55 g Sleasls (gpdyel (ilodso

il Gledl prw buze 3 (oshedludis Jlow ald (g

A (50)9d cmwgT g Lblin sl (1S5 b 1 53y90 (s anlllaa)

NAAIWY O goylois
ol (Sume s ughs (o908 (Sl gl - (W) plyal Lol o Y
- W9gled ogairyl (yliwsd

9 dadlidis (opSpnanai clo gy 3l (YY) ige (syployss VY
OhRg «eoww - Lt

Ay (W) (9o ¢ (6yn fepmundosmo 03l 8 fyoud ( olod YO
5 bilix (oalo . (plad ol win iloo (29) b ojylnej slas
A= F0 VY (soylois (A (60)9) ¢ druwg

o ey BB 1oylen Slao tler (sdeme s e (ool (55 v8

35yl 55 o Slws Syedypml sloadls il . (WYAY)

cdrwgi g Lilis (gdolidad (ool jois o Slus 15350 (SAi503)
YA-EV Y so)lais 5 (50590

0 eSSl (clasgs ccdlil s Lyl OYAY) o9l caznsl .YV
ool Malles (uilhiS pdgl @Vlio dsgorno . e J3g)
cobawdyS oasls (i STy (i

9 8 4y olasdl - elaial Caniog (app - (OTVA) £ 3 o3l oyl - YA
wdigo 5 pwlindifi (cdoliinghs . cuoinl VAR gl VY a3l 5 s
FA-Y ¥ gojlads A Jlw i)y

—
.

Vo8

paboled
Oyl
Nk

alilasys
R 9

03kl b iy Bbolis (5850 cpwo; Syl g had ko

*

%

3

GIS g AHP (gl s, ;|


http://www.iiees.ac.ir/fa
http://www.iiees.ac.ir/fa
http://www.ngdir.ir/geoportalinfo
http://www.ngdir.ir/geoportalinfo
http://jupm.miau.ac.ir/?_action=article&au=12525&_au=%D8%A7%D8%B3%D9%85%D8%A7%D8%B9%DB%8C%D9%84++%D9%86%D8%AC%D9%81%DB%8C
http://jupm.miau.ac.ir/?_action=article&au=18700&_au=%D9%85%D8%B1%D8%AA%D8%B6%DB%8C++%DA%A9%D8%B1%DB%8C%D9%85%DB%8C+%DA%A9%D8%B1%D8%AF%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C
http://jupm.miau.ac.ir/issue_137_138_%D8%AF%D9%88%D8%B1%D9%87+6%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+20%D8%8C+%D8%A8%D9%87%D8%A7%D8%B1+1394%D8%8C+%D8%B5%D9%81%D8%AD%D9%87+1-170.html
http://jupm.miau.ac.ir/issue_137_138_%D8%AF%D9%88%D8%B1%D9%87+6%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+20%D8%8C+%D8%A8%D9%87%D8%A7%D8%B1+1394%D8%8C+%D8%B5%D9%81%D8%AD%D9%87+1-170.html

