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Hazard evaluation of landslide in Iran
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ABSTRACT. Landslide is & serious probler in the mountainous region of western and northern parts of [ran
Tt cases enormous economic damages and the losse ife annualy. This paper prescntsthe landslde hazaed and
the major fators nfluencing on the movement of andslde in Iran Many of andslides are reatiated and have
been tigered by human activity albough alays related o perod of continued rainall or other accelraied
phenomena such s carthquake. Construction of bulding,slope cuting, road buiding, and deforestation are

important causes of

fulure hazards. Geological, geotechoical, - geomorphological

weathering, - and

ydrogeological conditions are the critical among the natural factors.

| INTRODUCTION

The work on landslide studies is widely scattered in
Iran Duc 10 lack off information and insufficient
published. reports on landslding little is known about
the extent and cconomic damages of landsfides,
Before the_catastrophic earthquake of 20 June 1990
Marjil in the north of lran, landslide studies were
fimited to several case studies by Geologieal Survey
of Tran, Minisiry of Road and Transportation,
Ministry of Power, Ministry Agriculuue, and Oil
Company for strategic landsldes.

The landsiide damages resulied from the Maniil
carthquake  increased  government and  public
awareness of landslide hazards and the need 10
mitigate those hazard Therefore, The Natural
Disaster Reduction Natioral Committee emphasized
the presence of a committee who deal with the
natwral hazard reduction in the country in 1993. This
committee cansist of some sub-committee including
the Earthquake and Landslide Hazard Reduction
Sub-Committee The Sub-Committee of Earthguake
and Landside have started several national projects.
Moreover, increasing. rate of landslide occurrence in
recent years causes that more governmental insitutc
and_universities involving in ths respect. They work
o find out about the distribution and economical
significance of landslides in the couniry.

2 MOST SIGNIFICANT LANDSLIDES IN IRAN

Every year tens of landslides occur in mountainous
regian in different parts of Iran. In the last few years
the most significant landslides were associated with
the Maniil 1990 carthquake, 1993 and 1998 storm
events

20 Landblides
carthquake

associated with the  Manjil

The shock of the 20 June 1990 Manjil carthquake.
riggered hundreds of landsldes. mud flow and rock.
falls, which completely distroyed or buried several
vllages. More than 200 people were killed as the.
result of these landslides. Also landslides blocked
several ronds such s main road between Rudbar
Qazvin and Rudbar Rasht (Moinfar and Naderzadeh,
1990, erberian and Qrashi, 1992; Ghayounian et
al, 199%). Some of the large landslides associated
wilh the carthquake are as follows:

(@) Galdian landslide: Galdian landslide occurred at
the eastem flak of Sefideud valley, near the town of
Rudbar in the northeast of Teran Galdian landslide
encompassed an area of 250 (o 500 m n width and
2800 mlong (Shoaci and Sassa, 1993). This landslide
caused the breaking of water and oil incs, damaged
1o more than 20,000 alive trees and distracted the
electrical fines.
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(6) Fatalk landslide: A dreadul landslide which
caused a huge mass of soils amounting approxiTIatel
%o 2 millon cubic meters side down the slope all of
Sudden simultaneously in the village developed at the.
foat of the hill. It was the mos catastrophic landside
which killed 76 people (Ishihara et 1992).

2.2 Landstide associated with he 1993 storm

Many of the landslides ocour annully are triggercd
by heavy rains in lran. In 1993 after 200 mm rainfal
duting a day in Gilan province in the north of Tran
tens of fandslide oceurred in the area and causcd
Jarge damages to. residential houses, farmlands. and
foud About 70 villages including 1600 residertial
houses were destroyed More than 900,000 '’ tes
gardens were damaged In the same period several
big landsides were reported in Chaharmahal
khuiari province in the western part of Iran. The
biggest one was Chlo landslide in Ardal town Chelo,
Landslide. encompassed an area of 2000 m infong.
and 1500 m widih, The siide occurred after a
torcential  sainfall in 1993, This landslice kiled 6
people and  damaged farmlands of the vilage
(Ghagoumian et 2l 1998).

2.3 Landside associated wih he 1998 siorm

Aikar landside: On | Apil 1998 afier a heavy
fainfoll, & dreadiul landside _occurrcd in Abikar
Jilage closeto Fersan eity. Abikar village is located
on the foothill of Keno mountain_in Zagros range.
with an elevation of 3700 m from sca level

Abikar landslide could be a rockslide-avalanche
because ofts rapid movement. Due to occurrence of
this sfide a least 2 million of imestone moved down
“This landslide buried Abikar village with allts 55
residents. The slide uso killed 1300 domeste animals
and dumaged farmands of the village

3 SEIMAREH LANDSLIDE

Seimareh landslide s one of the largest and rarc
Jandslide in the world. The slide has occurred i
prebistoric fime &t northeast flak of Kabirkuh
anticline in Zogros range. A huge mass with an
average hickness of sboul 400 m of Asmari
Jimestone and upper parts of Pabdeh formation (marl
and marly limestone) with total volume of sbout 30
k' moved. down to the maximum distance of about
20 km toward Seimareh valley. Deposited materiel
fuas covered 166 k' of the arca of Scimareh basin
(Shoaci and Ghayoumian. 1998)

Due to occurrence of Seimareh landslide. the okl
Jalley of Seimareh and Kashkan river were closed.
Also, the side. formed many lakes such as Jidar and
Scimareh lakes The thickness of sill and sand
Sediments of these lakes was measured about 30 m o
100 m (Shoaci and Ghayounian, 1998) [t scems
hat the most of lakes in the mountainous region of
Iran are due to oceurrence of andslides.

4 LANDSLIDE HAZARD ZONATION MAPPING

The term landslide hazard zonation mapping refer to
Clussify an area ino safc and unsafe zones along with
degres of hazard. The landslide hazard sonation
maps are of great importance for planning various
diver valley developmentsl projects such as town
planning, road consiruction and dam construction in
the mountain and kil terrain of Iran

A systematic  study of landslides. inchuding
mapping and risk assessment on large scae, has 1ot
bocn undertaken in- the country. All of the activities
Svere restricted 10 SOmE LeMpOTary COUNIErMEZSUTES
by different_organizations. After the catastrophic
carthquake of 1990 which resulied in occurrence of
many landslides, there have been mor investigation
about landsldes and some hazard zonation maps
have been also implemented.

The fistlandslide inventory map was prepared by
Pedram (1993) in which 250 landslides were mapped.
Shariat Jafari (1994) mapped_more than 400 cases
Landslide group at Watershed Management Deputy
in Ministry of Jahad-e-Sazandagi is conducting &
Landslide Database. Till now check lsts for more
than 1500 landslides have been completed. Figure |
shows the locations of these landslides

5 LANDSLIDE HAZARDS IN IRAN

Landslides are one of the most frequently ocaurring
and devastating matural hazard in the mountainous
fegion of Iran. According to an unoffcil estimating.
the economical damages of landslides in the country
exceeds hundred million dollars annualy (Nikandish
et sl 1998), The loose of natural resources are not

duded in his estimation. The more accurale
Statistics are now available aficr the establishment 0f
= landslide database for the country in 1994 A
present, the collection of datacontinues as routine.
work and includes the storage of data in_the
database. The damages in different sectors resulted
from 1100 landslides based on the mentioned
database are summarized in Table 1
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Fig. 1 Landslide distribution map of Iran.

Table | Damages of 1100 andslides in Iran

D [Fam 41009 (ha)
A | Pasure 35733 (ha)
M| Forest 1803 ()
A [Runlrosd 156 (km) |
G |Manwad |21 “(hm)
E_|fluman (per)

(Data from Nekandish el al 1988)

6 MECHANISM OF MOTION

Landside triggering  mechanism can have several
causes including  geological, _morphological.
earthquake, rainfall, voleanic.eruption, rapid siream
erosion. storm_ waves  and human _sctvity
Ghayounian ¢t al. (1998) reporied that the most
landslde triggering in Iran are carthquake shaking.
sanfall and siream erosion. The scismicity of ran is
high and the country is prone (o large magnitude.
carthquake and seismic shock These seismic shocks
ma have been the main tiggering actor for the first
detachment of many  landside in the couniry. For
example the shock of the 20 Junc 1990 Manjil
carthquake triggered hundreds of landslides, mud
flow and rock falls

Rainfll s one of the other  important andslide
iggering fictor The majority of the falure n two
active belts of Iran, namely Alborz and Zagros were
riggered by high ranfal in spring. For example
Abikar landside occurred ater a_heavy rai lasted
three days (more than 190 o rainful).

During recent years, expansion of population and
human activities such as construction of building.
sope cutting. road buikling, and dcforestation are
listed in the significant causes of slope failure in ran

7 CONCLUSIONS

I recent vears due to increasing of public awareness
sbout the landsides in Jran, there are more
opportunity for researcher and student o study in
the field of endslide

The  main cconomic impact oflandslides i Iran s
the loss of ffe and damages to farmland and road
From 1990 up to. now about 280 people have becn
illed as the result of landslides.

Road buikding _and deforestation are the main
human causes  of landside hazard. A numiber of
recently construction_roads arc atrisk to landsliding,
in Zagros region. Damages to farmlands, road.
bridges and rairoad reports from diffrent parts of
the country every year.

Landslide hazard assessment i a vitally important
componcnt of any sirategy for_the management of
tisk. of insabiity in hilly arcas of northern and
western pars of Iran

Farthquake shake and rainfall are the most
imporant fictors for  sliding in the mountainous
region in the norther and westem parts of the
country

The landside harard zonation maps ar of great
importance for planning i the mourtainous region of
the  western and northern part of ran With the help
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avoided and ooy Zard prone zones may be
moided and. suitble sitcs may. be. sclctod by
planners and field cngineers.

A few landsiide hazard zonation maps with the
seale 1:250000 and 150000 have been prepared foy
few sates. Due 10 importance of e zonation mape
and regarding the different available method for
Preparation of these. maps, there is an imvestigarion
program for standasdization the preparation of the
bazard conasion maps with respect to.diffeen
climaiological conditions in different part of ype
couniryin 1055
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