
Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, Jan 2019 Special Issue (02) 

 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 29 

Natural Hazards Risk in  Sistan and Baluchistan Province of South-East Iran: A 
Reivew 

Mohammad Noor Sepahi 
Department of Environmental Science, Savitribai Phule Pune University, India 
 
 
 
Sistan and Baluchistan located in SE Iran because of the vast geology such two famous 
volcanoes named by Taftan and Bazman which about 4000 meters from the sea level and 
chabaharsea which is closed to the volcano and may one-day tsunami occur in the area, 
mud volcano, subsidence, landslides, earthquakes, floods are another examples of the 
disaster in this area, so we will look small review for the natural hazards which can be 
happens in the area. In this study, the province of Sistan and Baluchistan was considered 
as one of the most prominent provinces of the country in terms of organizations, 
organizations and organizations active in the field of natural disasters, while presenting a 
picture of the current situation, the current state of affairs for dealing with natural 
disasters to be identified in this province. Therefore, in this paper, we have tried to study 
the geological hazardous such as volcanoes, flood, subsidence, landslide, earthquakes, 
and prediction, prevention and control strategies, and ways to reduce these hazards and to 
mention the positive effects of natural hazards. This paper has been compiled by a library 
method. 
KEYWORDS: Natural hazards, volcanoes, subsidence, landslides, earthquakes, floods, 
Sistan and Baluchistan, Iran. 
Introduction: 
Natural hazards affect all corners of the Earth; often unexpected, apparently unavoidable 
and frequently catastrophic in their impact. Natural hazards are risks which are caused 
because of natural phenomena (hazards with meteorological, geological or even 
biological origin). Examples of these hazards are cyclones, tsunamis, earthquake and 
volcanic eruption which are exclusive of natural origin. Landslides, floods, drought, fires 
are socio-natural hazards since their reasons are both natural and manmade. For example, 
flooding may be produced because of much rains, landslide or blocking of drains with 
human waste. 
A volcano is a mountain that fills in as a vent through which molten hot rock and 
other gases escape. While the pressure from the gas and molten rock becomes too 
great, an eruption occurs. Natural hazards have occurred during human life. Every 
year large number of individuals are victims of tornadoes, volcanic eruptions, floods, 
droughts, earthquakes, and similar events. Just a couple of districts in the world are 
immune to the dangers of disaster. Even in locations where tectonic conditions seem 
very stable, earthquakes occur. Volcanoes and out of control fires are among the 
most terrifying regular perils and posture noteworthy dangers to individuals, 
property, and natural life. 

Hazards related to the eruption of volcanoes risk individuals, buildings, and 
infrastructure. Nonexplosive and explosive eruptions produce debris flows and 
avalanches, pyroclastic flows and surges, floods, lava flows, and domes, ashfalls and 
gases, and bombs. Zones at danger from volcanic eruptions mainly are those in or near 
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the direct path of flows, although ashfalls affect people, the environment, and aircraft for 
extended distances. The place that is known for Sistan and Baluchistan is a 
geographically natural part of Iran's plateau. Because of the structural geographies of the 
land and the form of coarseness in connection with Iran's geological system, the lands of 
Sistan and Baluchistan in the Eocene time have been equivalent to most parts of Iran 
submerged. Because of changes and ground reversals, there is a critical change that is the 
result of the development and folding of this land.  

 Volcanic hazard is an exclusive natural disaster. Volcanic eruptions have a much longer 
warning stage before the beginning of eruption, and eruptions can last much longer than 
other natural disaster. Unlike most other natural hazards for example earthquakes, floods, 
and typhoons, volcanic eruptions are typically gone before by weeks to months of 
precursory unrest, which shows as ground deformation, earthquake swarms, and gas 
emission. Volcanic hazards proceed from days to months, sometimes years, while the 
term of other natural disasters is days and, at their longest, months. Evacuation from 
volcanic risky zones lasts from several months to years and is much longer than 
evacuation periods for other natural hazards. This longer term can tax emergency 
response and recovery efforts. 

Volcanic risk is a fascinating trademark risk. Volcanic eruptions have an any longer 
cautioning stage before the beginning of ejection, and ejections can last any longer than 
other normal risks. Not at all like most other catastrophic events, for example, seismic 
tremors, surges, and tropical storms, volcanic ejections are generally gone before by 
weeks to long stretches of prior agitation, which shows as ground distortion, quake 
swarms, and gas outflow. Volcanic dangers proceed from days to months, some of the 
time years, while the term of other catastrophic events is days and, at their longest, 
months. Clearing from volcanic dangerous regions keeps going from a while to years and 
is any longer than departure periods for other normal risks. This more extended span can 
assess crisis reaction and recuperation endeavors. 

A rifting program had parted Lut and Afghan block through each other. Subsequently, an 
oceanic basin with thick flysch deposits developed. Northeast subduction beneath the 
Afghan block took place in Maastrichtian and collision associated with Lut block and 
Neh complex happened in Eocene period. Continuance of this convergence triggered 
folding and conjugate hit slip faulting system of region that is visible on Oligocene and 
Miocene rocks (Camp and Griffis, 1982). Subduction is founf in the east where Afghan 
block prevails (Tirrul et al., 1983).  

The sub-recent volcanism in Bazman, Taftan and Kuhi-i-Sultan (Pakistan) volcanoes are 
subsequent to the major tectonic disturbances (trends) as they are aligned across the 
primary structural trends (Gansser, 1971). 
The Bazman volcano (3, 490 m amsl) is located in the remote region of the southern part 
of Iran, within the Bazman Guarded Area of Sistan and Baluchistan Provinces. Bazman 
(Kuh-i-Bazman) is really a stratovolcano in a remote wilderness region of Sistan as well 
as Baluchistan Province in southeastern Iran (https://en.wikipedia.org). A 500-m-wide 
crater caps the peak of the dominantly andesitic volcano (Gansser, 1971). Although 
absolutely no historic eruptions have been documented from Bazman, it does consist of 
fumaroles. Thus, Bazman might be regarded as dormant volcano. 
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The actual Taftan Mountain is a young and semi-active Pliocene-Quaternary volcanic 
system within Baluchestan (Gansser, 1971). Based on Siebert and Simkin (2002), highly 
active, sulfur-encrusted fumaroles occur at the summit from the southeast cone. In Jan 
1902, the volcano had been reported to be smoking greatly for several days, with periodic 
strong night-time glow. The lava flow was documented at Taftan in 1993, but may have 
been a wrongly diagnosed observation of a molten sulfur flow (Siebert and Simkin, 
2002). 

Earthquake: 
Earthquake is one of the most hazardousnatural risk. They may happen at any timeof the 
year, day or even at night, with sudden impact and small cautionary. Easily they destroy 
buildingsand organization in seconds, killing or injuring the inhabitants. Earthquakes 
notonly destroy the whole habitation but made-stabilizethe administration, economy 
andsocial structure of the country. The effect of an earthquakeis sudden and there is 
barely any warning, making it impossible to predict. Earthquakes are one the most mutual 
natural disasters that lead to enlarged mortality and morbidity from transmissible 
illnesses, partially because the rodents displaced by an earthquake can lead to an 
increased amount of disease transmission. On April 20, 2013, at the request of the Center 
for Communicable Disease Control at the Ministry of Health, a Pasteur Institute of Iran 
rapid response team was sent to investigate the presence of plague and tularemia in the 
areas of Sistan and Baluchestan Province affected by the April 2013 earthquake. The 
research team was planned to the area between the two cities named Khash and Saravan . 
Rodents were trapped in and around this area. Trapping for rodents was carried out 
around and inside of the village of Shirkhan in the Khash municipality, in Gosht, and the 
villages of Abkaokan and Anarak in the Saravan municipality.The village of Shirkhan is 
located approximately 55 km from the center of Khash and is on the border between the 
metropolitan areas of Saravan and Khash. A limited number of rodent burrows has found 
in the vicinity of Shirkhan. Abkaokan is only approximately 15 km from Shirkhan.The 
village of Anarak is situated approximately 10 km west of Gosht (the epicenter of the 
earthquake), which is located 70 km north of Saravan.( Behzad Pourhossein1,2, Saber 
Esmaeili2,3,4, Miklós Gyuranecz5, Ehsan Mostafavi2,3,2015,Tularemia and plague 
survey in rodents in an earthquake zone in southeastern Iran,V37,pp1-6) 
Earthquakes can affect in ground shaking, soil liquefaction, landslides, fissures, 
avalanches and tsunamis. The extent of annihilation and harm caused by an earthquake 
depends on its magnitude, intensity and period, the local geology, the time of day that it 
occurs, building and industrial plant design and materials, and the risk-management 
measures put in place. Iran is one of the disaster-prone countries in the world due to its 
extent, geographical position, and its weather variety and is in danger of natural hazards 
and man-made disasters. According to a report released by the WHO in 2008, in the last 
100 years, about 181 extreme disasters have happened in Iran, which led to 160,000 
deaths, more than of morbidity 170,000, and injury of more than 44 million (3). 
According to the global assessment report on Disaster Risk Reduction published in 2009, 
Iran’s disaster hazard was estimated to be 8 / 10. Earthquakes, floods, and droughts are 
among the most widespreadhazads in Iran. About 90% of areas in Iran are exposed to the 
dangers of earthquakes and floods. Over the past decade, 4000 people were killed and 
55,000 have been injured on average every year (3); therefore, Iran is constantly affected 
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by the aforementioned disasters. (Samad Shams Vahdati,2014, Disaster in South-East of 
Iran: Saravan Earthquake with Minimum Mortality,pp216-218) 

Tsunami: 
The term Tsunami has been taken from a Japanese wordsTsu meaning 'harbor' and nami 
meaning 'waves'. Tsunamis are commonly called as the tidal waves but they essentially 
have nothing to do with the tides. These waves which often affect distant shores, 
originate by rapid movement of water from the lake or the sea either by seismic activity, 
landslides, volcanic eruptions or large meteoroid influences. The Makransubduction zone 
is located in the southwestern part of Pakistan and southeastern Iran with the length of 
about 1000 km from near Karachi to the Straits of Hormuz. Byrne et al. (1992)described 
that the actual rate of convergence is about 40 mmy1 on average, increasing from 36.5 
mmy-1 in the west Makran to 42 mmy-1 in the east Makran. The described subduction 
rate was found by assuming a completely rigid plate motion. However, recent educations 
by employing a network of 27 GPS (Global Position System) in Iran and Northern Oman 
reveals that the subduction rate at the Makran zone is about 19.5 mmy-1. The Makran 
zone results from the convergence between the Arabian plate with the Eurasian plate. 
What ever the cause may be sea water is displaced with a violent motion and swells up, 
eventually surging over land with great critical power. The effects of a tsunami can be 
unnoticeable or even critical.Makransubduction zone take the magnitude of more than 
7.5. As evidence for this fact, the 1945 Makran tsunami was produced by an Mw 8.1 
earthquake. Results of tsunami generation modeling reveals that the risk of tsunami 
generation from Makransubduction zone can be classified into three main categories, as 
follows: (1) very little risk for tsunami generation in the case of occurrence of an 
earthquake having magnitude up to 7; (2) little to medium risk for moment magnitudes 
ranging between 7 and 7.5; and (3) highly hazards for moment magnitude more than 7.5. 
Cyclone: 
Cyclone is aarea of low atmospheric pressure enclosed by high atmospheric pressure 
resulting in swirling atmospheric disturbance accompanied by high winds blowing in 
anticlockwiseway in the Northern Hemisphere and in the clockwise way in the Southern 
Hemisphere. They happen mainly in the tropical and temperate regions of the world. 
 Cyclones are classified according to wind speedand place: 

• tropical depression – sustained wind speed of 62km/h or less; 

• tropical storm – maximum sustained wind speedranging from 63 to 119 km/h; 

• hurricane, typhoon, severe tropical cyclone, severecyclonic storm or tropical cyclone 
(nomenclaturedependent on the ocean basin) – an intense tropicalweather system with 
sustained winds of at least119 km/h.Sistan and Baluchestan.Province has a lengthy 
boundary with Pakistan and Afghanistan and consists of two parts, the Sistan Plain which 
is located in the north of the province; and the Baluchestan region, which is situated in 
the south. The Sistan plain has been divided between two countries of Iran and 
Afghanistan.The Iranian part of Sistan , the main location of third millennium BC 
settlements such as Shahr-i-Sokhta and Rud-i-Biyaban, occupies the central and southern 
parts of the terminal lake Plain, at the southwest end of the PlioPleistocene sediments 
(Costantini& Tosi 1978: 167). The climate of the Sistan Plain is characterized by extreme 
aridity and strong, continual wind. The two seasons are a hot summer between May and 
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October, and a cold, damp winter between November and April. To sum up, it is 
suggested that in order to step over the gap and see the area from above by using different 
techniques of remote sensing and GIS. Archaeologists should not step in the gap, because 
they will be lost in the environment and they will not be able to find relations between 
system of environment and sites that are located within this system. 

Flood: 
Flood is a state of highly-water level with a river canal or on the coast that leads to 
inundation of land, which is not usually flooded. Floods may happen slowly and also may 
take hours or even happen unexpectedly without any warning due to breach in the 
embankment, spill over, heavy rains etc. There are different types of floods mentioned: 
flash flood, riverine flood, urban flood, etc. Flash floods can be described as floods which 
happen within six hours of the beginning of heavy rainfall, and are typicallyrelated with 
cloud-bursts, storms and cyclones requiring rapidcontained warnings and immediate 
response to reduce damage. In case of flash floods, warnings for timely evacuation may 
not permanently be possible. 
Surge is a condition of highly-water level along a stream channel or on the drift that 
prompts immersion of land, which isn't generally submerged. Surges may happen steadily 
and furthermore may take hours or even happen all of a sudden with no notice because of 
rupture in the bank, overflow, overwhelming downpours and so on. There are distinctive 
kinds of surges to be specific: streak surge, riverine surge, urban surge, and so forth. 
Streak surges can be characterized as surges which happen inside six hours of the start of 
substantial precipitation, and are generally connected with downpours, tempests and 
violent winds requiring quick confined admonitions and prompt reaction to decrease 
harm. Remote system and phone associations are utilized to screen surge conditions. If 
there should arise an occurrence of blaze surges, admonitions for convenient clearing 
may not generally be conceivable. 

Drought: 
Sistan region centralized in Zabol city is a broad plain which is located in northeast of 
Sistan and Baloochestan Province in east of Iran. One of the main characteristics of this 
plain is having sand and dust storm. While sand and dust storms have occurred in 
Sistanarea since the past up to now, it has been intensified due to consecutive droughts 
and blocking water of Kajaki dam leading to dryness of plains and Hirmand river bed. 
This produced many farmlands and susceptible lands to be subjected to deflation and 
transfer of the soil surface separates or burial of these separates under sands due to 
movement of drifting sand.  Drought is also absence or deficiency of rainfall from its 
normal pattern in a region for an extended period of the time leading to general suffering 
in the society. It is the interplay between demand that people place on the natural supply 
of water and natural event that provides the water in a certainenvironmental region. The 
following will helpto explain this general meaning of the drought.  
♦ It is a slow on-set disaster and it is problematic to define the time of its onset and the 
end. 
♦ Anyuncommon dry period which results in a shortage of suitable water. Drought is a 
normal, persistent feature of climate. Climate is expected to show some deviations and 
drought is just a portion of it. 
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♦ Drought can happen by improper distribution of rain in time and space, and not only by 
its quantity.  
♦Drought is a negative balance between precipitation and water use in anenvironmental 
region. The effects of drought accrue slowly over a considerable period of time. 
 Drought and famine have plagued urban–agricultural societies since civilizations first 
developed. While many definitions exist, drought can be defined simply as an extended 
period of rainfall deficit through which agricultural biomass is harshly curtailed.Sistan 
region centralized in Zabol County is one of the critical foci of wind erosion. One of the 
main characteristics of this plain is dust and sand storms. Due to consecutive droughts 
and blockage of Kajaki dam water leading to dryness of plains and river bed of Hirmand, 
intensity of storms have increased. This caused many farmlands and susceptible lands to 
be subjected to deflation and transfer of the soil surface separates or burial of these 
separates under sands due to movement of drifting sand. Speed of wind starts in the 
region since May and is maximized in July and August and it is reduced gradually. The 
highest values relate to June, July and August which are 11.49, 13.81 and 11.39 
respectively. In Zabol region and in all seasons of statistical period, there are erosive 
winds and their difference is in rate and power of erosion. 
Landslide: 
The term’ landslide’ contains all varieties of mass movements of hill slopes and can be 
described as the downward and outward movement of slope creating materials composed 
of rocks, soils, artificial fills or mixture of all these materials along surfaces of separation 
by falling, sliding and flowing, either slowly or quickly from one place to another. 
Although the landslides are mostlyrelated with mountainous terrains, these can also 
happen in areas where an activity such as surface excavations for roads, buildings and 
open pit mines takes place. They sometimes take place in mixture with earthquakes, 
floods and volcanoes. At times, prolonged rainfall causing landslide may block the flow 
of river for pretty some time. The development of river blocks can cause destruction to 
the settlements downstream on its bursting. 
Conclusion: 
Volcanic eruptions create a variety of distinct dangers, which includes lavas, pyroclastic 
falls, pyroclastic passes, volcanogenic tsunamis, debris avalanches, lateral blasts, 
pyroclastic surges, mudflows as well as gases and floods. A simple premise of volcanic 
hazard evaluation is the hazard effect is frequently associated towards the dimensions on 
the eruption and also proximity on the volcano. Iran has a great nature, diverse climates 
and areas rich in unique phenomenon of the earth science and surveying these attractions 
are necessary for more identification of them as well as tourism development Therefore, 
according to this matterSistan and Baluchistan Province (South East of Iran) are one of 
the Iranianareas which are most in dangerous by the natural hazards such as volcanoes 
eruption, subsidence, landslides, earthquakes, floods, tsunami and etc.The Taftan and 
Bazman volcano in southeast side of Sistan and Baluchistan, Iran can be hazardous by 
direct and indirect natural hazards so in given article we mentioned some of them for the 
awareness and care of the area in and around they both volcanoes. It can be specified that 
the hazard of tularemia transmission increased in this area after the 2013 earthquake, in 
light of the previous tularemia outbreak in 2007 (in Saravan and Khash in Sistan and 
Baluchestan Province), the tularemia-positive rodent found in this study, and the 
changing living conditions of the human residents affected by the earthquake, resulting in 
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close contact between humans and rodents and the consumption of risky water due to the 
lack of appropriate water sources. 
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