Landscapes
and Landforms
of Iran

@ Springer




Geography of the Physical
Environment



The Geography of the Physical Environment book series provides a platform
for scientific contributions in the field of Physical Geography and its sub-
disciplines. It publishes a broad portfolio of scientific books covering case
studies, theoretical and applied approaches as well as novel developments
and techniques in the field. The scope is not limited to a certain spatial scale
and can cover local and regional to continental and global facets. Books with
strong regional focus should be well illustrated including significant maps
and meaningful figures to be potentially used as field guides and standard
references for the respective area.

The series appeals to scientists and students in the field of geography as
well as regional scientists, landscape planners, policy makers, and everyone
interested in wide-ranging aspects of modern Physical Geography.
Peer-reviewed research monographs, edited volumes, advance and under-
graduate level textbooks, and conference proceedings covering the major
topics in Physical Geography are included in the series. Submissions to the
Book Series are also invited on the theme ‘The Physical Geography of...’,
with a relevant subtitle of the author’s/editor’s choice. Please contact the
Publisher for further information and to receive a Book Proposal Form.

More information about this series at http://www.springer.com/series/15117


http://www.springer.com/series/15117

Mehran Maghsoudi

Desert Landscapes
and Landforms of Iran

@ Springer



Mehran Maghsoudi

Department of Physical Geography
University of Tehran

Tehran, Iran

ISSN 2366-8865 ISSN 2366-8873  (electronic)
Geography of the Physical Environment
ISBN 978-3-030-58911-0 ISBN 978-3-030-58912-7 (eBook)

https://doi.org/10.1007/978-3-030-58912-7

© Springer Nature Switzerland AG 2021

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher,
whether the whole or part of the material is concerned, specifically the rights of translation,
reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilms or in any
other physical way, and transmission or information storage and retrieval, electronic adaptation,
computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are
exempt from the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in
this book are believed to be true and accurate at the date of publication. Neither the publisher nor
the authors or the editors give a warranty, expressed or implied, with respect to the material
contained herein or for any errors or omissions that may have been made. The publisher remains
neutral with regard to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-58912-7

I am grateful to Farajollah Mahmoudi, Mojtaba Yamani, Seyed Mohammad
Zamanzadeh, and faculty members of the University of Tehran for scientific
advice at all stages in the preparation of this book. Also, I am thankful to the
University of Tehran and to the Iranian Cultural Heritage and Tourism
Organization for allowing me to go to the interior part of the Iranian Desert,
especially Lut Desert world heritage. I am also grateful to Amir Moradi,
Anvar Moradi, Mohammad Ali Nezammabhalleh, Afsaneh Ehdaei and Omid
Rahimi for preparation of maps and editing of the text. I thank Vhaid
Mohammadnezhad for courtesy of some maps about alluvial fan evolution in
Iran. I am also thankful to Hojat Kamali, Alireza Amrikazemi, Sahar Maleki,
Mohammad Gaeini, Ebrahim Nikkhoo, Mehdi Yaghoubi, Nourollah Nik-
pour, Younes Sharyatmadari, Reza Safaeirad, Daryoush Mehrshahi,
Mohammad Reza Taherdin, Esmaeil Allahpour, Reza Khlili Varzaneh, and
Matin Setayesh for assistance in providing some photos of Iran. I also thank
Springer, particularly Ambrose Berkumans, Michael Leuchner, Doris Bleier,
and Robert Doe for their support to prepare this book. Finally, I thank Moein
Afzali, Seyed Ahmad Rounaghi, and Hamed Shadravan for accompanying
me in field survey in Lut Desert.



Contents

1 Introduction to Landscapes and Landforms of Iran. . ..... .. 1
1.1 Introduction ............ ... .. ... .. 1
1.2 Locationof Iran ........... ... ... ... ... ... .. ...... 5

1.2.1 Administrative Divisions of Iran. . .. ............ 6
1.3 Geology of Iran . ........ ... ... . ... ... ... ... ...... 7
1.3.1 Geological and Structural Unit of Iran . .......... 8
1.32 Faultsof Iran. . .......... ... ... ... ... ... ... 14
1.3.3 Geology Evolution of Iran. . . . ................. 15
14 CHmate. .. ...ttt 16
1.4.1 Air Masses Affecting Iran Climate . ............. 17
1.4.2 Factors Affecting Aridity of Iran. . . ............. 21
1.4.3 Wind Activities in Desert Areas of Iran . ......... 22
1.4.4 Paleoenvironment of Iran (in Quaternary)......... 22
1.5 Hydrology. .. ... ... . 29
1.6 Human Settlements and Landscape. ................... 33
References. . . ... . . . 40

2 Introduction to Desert Landscapes and Landforms

of Iran . . ... . ... . ... 45
2.1 Introduction to Desert Landscapes and Landforms
of Iran. . ... ... . 45
References. .. ... ... . . 48
3 Alluvial-Fluvial Landforms . ........................... 49
3.1 Introduction .............. ... ... 49
3.2 Playa Landforms. . ....... ... .. .. ... .. ... .. .. ... 50
33 Pediment............ ... ... 54
34 Alluvial Fans .. ... .. . . 58
3.4.1 Role of Climate Changes and Active Tectonic
on Development of Alluvial Fans . ... ........... 62
3.4.2 Human Settlements and Alluvial Fans. ... ........ 63
35 Desert Rivers . .......... . 67
36 Badlands.......... ... ... 74
3.7 Hoodoos (Fairy Chimney) and Other Similar
Landforms. . . ... ... . . 79
References. . . ... .. . 85

vii



viii

Contents

Hydro-aeolian Landforms. . . ........................... 87
4.1 Introduction . .............. ... 87
42 Yardang (Kalut) ........ ... .. ... ... ... .. .. .. ... 87
References. . . ... . . . . . ... .. 98
Aeolian Landforms . . ...... ... ... ... ................. 99
5.1 Introduction ............... . ... ... ... 99
5.2 Sand Sea (Erg) and Dunefield. .. ..................... 100

5.2.1 Classification of Erg and Dunefield in Iran .. ... ... 100
53 Nebkha........ .. ... . . . . . .. 118
5.4 Lee Dunes or Shadow Dunes . ....................... 121
55 SandRamp......... ... .. 121
5.6 Desert Pavement................. . ... ... ... ... .... 123
5.7 Ventifact....... .. ... . . . ... ... 126
References. . . ... ... .. .. . .. ... 131
Other Desert Landforms. . . ............................ 133
6.1 Introduction ............ ... ... ... ... 133
6.2 Salt Domes (Diapirs) . ..........oiiiii 133

6.2.1 Classification of the Salt Domes in Iran . ......... 137
6.3 Metorites in Desert Areas of Iran . . ... ................ 142
References. . . ... ... .. .. . .. ... 145
Geodiversity of Iran . . .............. ... ... .. ... ....... 147
7.1 Introduction . ............ ... ... .. ... 147

7.1.1 Mountainous and Karstic Landforms. . ........... 148

7.1.2 Volcanic Landforms ... ...................... 150

7.1.3 Desert Landforms . .......................... 151

7.1.4 Coastal Landforms .......................... 154

7.1.5 Miscellaneous Landforms . .................... 157
References. . . ... .. ... ... . . . ... 163
Geopark and Geotourism Potential in Desert Landforms . ... 165
8.1 Introduction ................ ... . . ... ... 165
82 Maranjab Area .. ....... ... . 165
8.3 Tabas Area.......... ... .. .. 167
8.4 Khour and Kala (Jandagh-Khour Area). . ............... 171
8.5 Fahraj-Bam Area. . ......... ... ... ... ... ... ... ..., 172
8.6 Minab-Jask Area. .. ......... ... .. ... ... ... 176
87 Chabahar........... ... ... ... 178
8.8 LutDesert......... ... . ... . . . .. 180
8.9 Varzaneh or Gavkhouni . ........................... 185
References. . . ... ... ... . . ... 196





