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1. Introduction

Urban areas are considered as the most important sites
of human and capital aggregation. This means, ignoring
their environments and problems may cause high levels of
damages and casualties. Geomorphological information

may be used to protect human beings and capitals in urban

ABSTRACT

The purpose of this study is: to determine the geomorphological setting; to assess earthquake,
flood, and subsidence hazards, as well as to evaluate the landscape of Iranian urban areas, based
on geomorphological criteria. To access the aim, 210 cities, each one having more than 50,000
population, were investigated. In this study, Google Earth and satellite pictures, aerial photographs,
and geological and geomorphological maps were used and, if needed, field investigations were
undertaken. This study showed that the number of urban areas totally or partly lie on alluvial fans,
flat surfaces, terraces, synclines, piedmonts, anticlines, and deltas are 103, 34, 26, 39, 27, 8, and 11
cases, respectively. The numbers on volcanic cones, cliffs, and wetlands are only 2, 1, and 1 cases,
respectively. Also, 158 cases lie only on one landform and the remaining 52 cases predominately lie
on two kinds of landforms. There are 82 and 90 cities at the high threat of earthquake and flood and
the numbr of cities at the threat of surficial and ganat subsidence are 60 and 47 cases, respectively.
The urban areas with uniform and good landscapes are 71 and 52 cases, respectively. The presented
table demonstrates the geomorphological settings; the earthquake, flood and subsidence hazard levels

and the landscape status of the 210 studied urban areas.

areas. Processes and landforms which are the main aspects
of geomorphology, drastically influence on the location and
status of urban areas. Geomorphological landforms influence
urban areas through such factors as rock and soil type,

surface elevation, slope gradient, ground permeability, etc.
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Geomorphological processes may drastically impact urban
areas through such threats as floods, subsidence, erosion,
deposition, and slope failure. Also, the landforms may mark
the presence or absence of endogenic hazards (earthquakes
and volcanoes) in the city environment. It is thus apparent
that geomorphology deals with such diverse aspects of urban
areas as their location, development, threatening hazards,
and environmental stability.

In Iran, urban areas lie in different geomorphological
environments which cause differences between such
conditions as threatening hazards and landscapes of
urban areas. Thus, it is necessary to determine their
geomorphological settings and the relevant threats and
landscapes. According to such a study, we can evaluate
the share of different geomorphological landforms on the

settings and some aspects of urban environments.

2. Reseach methodology

In this study, firstly, a list of Iranian urban areas was
prepared from such sites as fa.m.wikipedia.org. Afterwards,
urban areas with less than 50,000 population, and those
appended to megacities, were omitted. Ultimately, 210
cities were selected for investigation. Geomorphological
settings of these cities were determined using Google Earth
and satellite images, aerial photographs, geomorphological
and geological maps and, if needed, field observations. In
addition to the settings, the earthquake, flood and subsidence
hazards in every city were assessed, mainly based on
geomorphological criteria. Additionally, the landscapes of

the studied urban areas were also evaluated.

3. Results and discussion

According to this investigation, the number of urban areas
located on alluvial fans, synclines, terraces, piedmonts and
flat surfaces are 103, 39, 26, 27 and 34 cases, respectively.
Such cities as Tabriz, Karaj, Mashhad, Zahedan, and Qom lie
on alluvial fans. The abundance of alluvial fans in Iran and
their suitable surfaces are considered as the causes of high
numbers of alluvial fan-dependent cities.

Some of synclinal cities of Iran include Ilam, Brujen,

Andimeshk, Ahwaz, Shushtar, Shiraz, Jahrom, Kermanshah,
and Minab. Such factors as the abundance of folds in Iran,
gentle topography in synclinal areas and abundant amounts
of water resources are considered as the causes of large
numbers of synclinal cities in Iran. In all, 34 cities are
located on clay flat (playa) surfaces, some of them include
Kashan, Kerman, Ardakan, Bafq and Khash. Based on
this study, 34 cities lie on terrace surfaces which include
alluvial fan terraces, coastal terraces and valley terraces. The
majority of 37 cities located on piedmont surfaces are at the
threat of earthquake, flood or slope instabilities. Some of
these cities include Qidar, Piranshahr, Kangavar, Hercin and
Mianeh. Due to such factors as restricted land, flood hazard
and slope instability, there are few cities located in valleys
which include Rudbar, Mahabad, Maku and Bukan. This is
in contrast with the numerous water-abundant valleys in this
country.

In the present study, anticlinal cities were identified
too. Some of them include; Boushehr, Bandar Abbas,
Qeshm and Sanandaj. The first three cities lie on anticlinal
structures, because these situations are more suitable for
ships getting close to the coasts. In some other situations
(like Khorramabad and Sanandaj), the anticline has been
widely eroded and there is a flat surface on its core. In Iran,
unlike many other countries, only 11 urban areas lie in delta
environments. The main cause is the small number of deltas
as well as severe flooding hazard.

In this investigation, only two volcanic cone, one
cliffy and one swampy cities were identified, because
these environments are not fit for urban development.
From the 210 investigated cities, 158 cases of them lie on
one landform type, and the others lie on two landforms,
such as alluvial fan-piedmont or alluvial fan-syncline
environment.

According to this study, the number of cities in Iran
subject to high levels of seismic and flood hazard are 82 and
90 cases, respectively. The numbers prone to subsidence
and qanat hazard are 60 and 47 cases, respectively. And
finally, 52, 87 and 71 cities lie on good, average and uniform

landscapes, respectively.
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4. Conclusion

This study showed that a large number of Iranian cities lie
on alluvial fans. The share of cities located on synclines,
flat surfaces, piedmonts, and terraces is considerable. A

small number of cities lie on such landforms as anticlines,
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coastal barriers, valleys and volcanic cones. A large
number of urban areas are subject to seismic and flash
flood hazards and a considerable number are prone to

subsidence hazard.
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Figure 1. The locations of the studied cities.
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Table 1. Geomorphological settings, hazard level of earthquake, flood and ground subsidence, and landscape qualities of the studied cities.
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Figure 2. Geomorphological setting map of Iranian cities
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Figure 3. Earthquake hazard status map of Iran’s cities.
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Figure 4. Flood hazard type map of Iran’s cities.
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Figure 5. Flood hazard intensity map of Iran’s cities.
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Figure 6. Flood hazard extent map of Iranian cities.
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Figure 7. Ground subsidence hazard map of Iran’s cities.
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Figure 9. Classification of Iran’s Urban areas based on studied criteria.
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