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Background and Objectives: Different phenomena in different regions of
natural geography acquire their characteristics through the dynamics of the
environment and by receiving energy from various external and internal sources
of the earth. Therefore, if for some reasons, changes are made in the quality of
the environmental dynamics, different characteristics will be obtained in the
environment (Pirestani & Shafaghati, 2009). Dams have acted as geomorphic
factors since their construction (Bayati Khatibi, 2007), reducing water flow and
food concentration. They leave adverse effects on the plant and animal
communities downstream (Naderi & Tadari, 2004). Among other factors that
cause changes in the coastal environment are tectonic movements (Aghanabati,
2013). Such phenomena as the uplift of coast of Oman Sea, from Jask to Gwatar
and the continuation of subduction under the Makran zone are the reason that
these movements are still active in this zone (Aghanabati, 2013). It seems that at
least a part of the Sahara Sindhi forest habitat of Hormozgan Province, in the
western plains of Makran, has been established on the abandoned riverbeds. This
research examines the effects of river processes and uplifting of Oman Sea
coasts on creating a geomorphological environment suitable for establishment of
Sahara Sindhi forests as an ecosystem in arid and semi-arid regions.

Materials and Methods: The coasts of Oman Sea start as a belt from east of the
Persian Gulf (Minab fault) and extend to the north of coast of Indian Ocean in
Pakistan. These lowlands are mainly based on the eroded structure of Makran
lithology, which was deposited by large flood rivers such as Jegin, Gabrik,
Sedich, and Kehir, originating from inner Makran. Wherever Makran folded
structure has shown relatively more resistance against erosion factors, the width
of the plains has been minimized and the remnants of the Makran folds have
divided the Oman plain into six parts in the form of a mountain tongue. Based on
the location of the first and third capes, which are respectively located in Bunji
(west of Koh Mubarak), Bahal (east of Jask), and Guhert (100 km east of the
latter), the study area is divided into three main sites. Considering the differences
in the stretch of the plain, characteristics of the rivers, and extent of the Sahara
Sindhi forests, the first site in the east of Jask and the third site on the edge of the
Strait of Hormuz are the scopes of this research.

The research data includes spatial distribution of geomorphological forms, river
dynamics, and extent of Sahara Sindhi forests in the coastal plain. Topographic
maps, fieldwork tools, and computer software such as ArcGIS and Google Earth
were used as research tools. Initially, morphodynamics of the rivers was studied.
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Geomorphological forms were analyzed by interpretation of satellite images,
Google Earth software, and repeated fieldwork, and the morphodynamic changes
of rivers affected by coastal uplift were investigated by referring to the study
records. The map of Sahara Sindhi forests was also prepared by visual
interpretation of satellite images and field works. Then, by combining and
analyzing the results, the role of tectonic and river hydrodynamics on the
establishment and expansion of Persian Sahara Sindhi forests on deltas of Jegin,
Gabrik, and Sedich was studied.

Results: Sahara Sindhi forests have a significant extent on the deltas of Sedich,
Gabrik, and Jegin rivers in the eastern part of Jask county. In the west, along the
coast of the Strait of Hormuz, apart from scattered trees, there is no dense
coverage of Sahara Sindhi forests on the deltas of Guz, Torkend, Zarani, and
Hivi rivers. The extensive old riverbeds resulting from the various changes in the
courses of Sedich, Gabrik, and Jegin rivers occupy a wide area around these
rivers. These basins have similar erosion conditions, and river discharge can be
used as an indicator of their sediment yield. The Jegin River has the highest
discharge, followed by the Sedich and Gabrik rivers. The Gaz and Zarani rivers
(both on Site 3) have less discharge compared to the rivers on Site 1.

Conclusion: Results showed that the extent of Sahara Sindhi forests is
consistent with the abandoned riverbeds. Since the sinuosity coefficients of the
rivers in the western parts are higher than those in the eastern part of the plain,
the extent of the abandoned riverbeds is not solely related to the sinuosity of the
rivers. It seems that factors other than sedimentological characteristics and slope
of the plain have been involved in changing the river courses, leading to the
extensive abandoned riverbeds on the eastern deltas (Sedich, Jegin, and Gabrik).
Among these factors, tectonics and differences in coastal uplift due to the
movement of Oman plate beneath the Makran plate can be mentioned. Due to
the difference in coastal uplift, the eastern rivers change their course and create
extensive abandoned riverbeds upstream of the plain when they reach a certain
sinuosity threshold, which is lower than that of the western rivers. These
abandoned riverbeds have gradually provided the conditions for the
establishment and expansion of the Sahara Sindhi forests over time.

Cite this article as: Akbarian, M. 2024. Role of river processes and coastal uplift in the formation of
Sahara Sindhi forest ecosystems in the western coastal plain of Makran. Climate and Ecosystem of Arid
and Semi-arid Regions, 1(1), 1-14
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Fig. 4. Distribution chart of landforms in the study area
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Fig. 5. A cross section of the geomorphological map of the study area including Sedich, Gabrik and Jegin deltas
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Table 2. Some morphometric parameters of watershed sub-basins in the study area
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Table 3. Annual average discharge of the main rivers in the study area
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Table 4. Hydrodynamic characteristics of rivers at different watersheds
(change direction data, after Yamani, 1998)

Yoo s pedd Sldas

R 2B 8] w ot S Jome ol K555 At g
Sedichz. 3 Top of delta ws i, 1.73
Gabrik s .8 4 Top of delta ws i, 1.52
Jegin < 4 Top of delta ws i, 1.57
SNk (s s) S - W e S 1.85

Near outlet and lagoon

Karian — Bemani(_l,;) slw—ob S - W e S 1.67

Near outlet and lagoon

S8 5 Lo ¥

Bl 5 Jola b Olomes w5 o8 ple LaalSal o5 das o 0L s it A1 oS adlain o g sla] oS
Sl SVl oS 5 ob e ol gl e Ol Vb Jbs 3 iy e glaol slaasid ool on w3
5 b Coale 5 p i i S e My (65l o s 5 030 Aadar e e |y 355 e on Laiiltag Bl e
Slr s balbiay; 0L (Nagaresh, 2011) ws o Lews 1) 8 ol OIS &Kl S Sl S
ot Bl s et S S Ll - B0 T l) o Sl e s — el (0 ) s
— e 5SS L eleSls a0l lalds b Sopn b el cme S35 3 Bies 35 (F Colu) laailss s,
ot Sl s Sl (68 sl s S OO 5 (Yaman, 1998) sis LS5 oS bd S0 b s
el 83 gad 3l 1 glails g

b &S &) st (Gharibreza, 2006) <ol e Il 53 e ke VALY o ol Jsb s 3B OIS > Ol
1) o S 53 5 e Jl > Gl des WA S w0 BB DS > Ol (OlShy s 52) 54
Gl ol 550 dlo 53 e e Y0 50 Jlplr U Suls Jm 3 oS (uin tol Bl Ol ool (01,
GiieS s balts g, s i (ol OB = 3 e i Jele Sl sl ol (Gharibreza, 2006)
.(Nagaresh, 2011; Yamani, 1998; Mahmoudi, 2014) 5 ,Is ailaws -5l slalds 5 ¢

355 O ol LS s g0l 1 Bitee 01 (glae S iy 3 o35 cailaie pwlidiope slaisle
Sl w53 raws Glasbile Bl s Aless 5T g st 345 e 53 1y e Slaeys 5 eals Gl
5 et o oS AL S s els 305 T ol (Jole 53 spmse (BT Sl 3 g e sy L
oS L e Sles st gl IS 0 28 Sha s cnl gl el il i ol sl e Ol (58 2alS

il g Sl Sl pty b Sl lailtns th g ol 4Kl 5 L] gliltns S5 e Sl

VY



3L dass otf;urﬁgwﬁ&uﬁngnﬂjétaugwéug}u@

orl ez 51l s Lilin g, e ek 53 Sl ot 5 bl Sl Sy 5l 8 Jelse e
o 38 LB OLSe w5 4 Oles wmios S s ol SaBH L Sl 5 SO 6 Ol e Julse
Ol 0> sl o ol i s 5 o Sl uldiosmy 5 B8 05 Gl Shy g p & e
SB35y 4y oty 3l aS 4 A g 5] e Sl 4y Oy b s glasibin gy b S2sl 3l
Ll i Ole L e 4 45 AOMS o bty 1) s Sajte Sla s 5 Las o e i S sVl 3wl 8

el 035 ol 3 1) Glas st gla K 5 2S5 sl
Sl K) Laeala—0

el sl 5 sla g5 Lo @Cﬁ)}@\.}\:ﬁ sla,l8 ol Al Sledlbl 5 baasls (gls
J)‘&J?j@ﬁb&)@gdﬁﬂw‘)b

Ot 95 S L -V

el ods bl (55 Ja s Ay e s et plad 5 anils sl 5 S B dllie
SN J gl A

.g:,...w‘o}jaa. g;ib)wlﬁ);\ w‘)u‘j(ﬁw\)b\)@j}‘d‘}.ﬂ\ ‘Ov\-;nmi‘);

S cule> -4

s 6"“5‘ L;Ld Cole co Jlas Q—i‘

6-‘,4 -\
. Aghanabati, S. A. (2013). Geology of Iran. Earth and Mineral Exploration Organization, Tehran. [In
Persian]

. Akbarian, M. (2014). Analysis of coastal plain sand masses morphogenesis and their temporal
variations (Case study: Western coast of Makran). Ph.D. Dissertation, Tarbiat Modares University,
Tehran, Iran. [In Persian]

. Akbarian, M., & Nohegar, A. (2014). Assessment the afforestation projects impact in controlling
wind erosion Pibeshk Area, Jask County. Geographical Researches, 29(3), 179-190.
http://georesearch.ir /article-1-354-fa.html. [In Persian]

. Akbarian, M., & Shayan, S. (2018). Consequences of dam construction on the ecogeomorphology of
coastal plains case study: Coastal plains of SediJch, Gabric and Jagin. Hydrogeomorphology, 4(13),
63-78.

. Akbarian, M., Shayan, S., & Yamani, M. (2018). Analysis of coastal rivers dynamics on tidal zone
sedimentological characteristics and transition, case study: Western Mokran coastal plain. Physical
Geography Research, 50(1), 57-68. [In Persian]

. Akbarian, M., Shayan, S., & Yamani, M. (2019). Geomorphology of the Western Plain of Makran
(Sandy landforms and processes). University of Hormozgan Press, 162 p. [In Persian]
. Alaei Taleghani, M. (2003). Geomorphology of Iran. Qoomes Publishing, Tehran.

. Asif Hassan, M., Tarar, M. A., Arshad, M. I, Gulshan, A. B., Igbal, & M. A. (2016). Determinants
and consequences of deforestation in the Indus River Belt Area of Dera Ghazi Khan, Pakistan.
Journal of Environment and Earth Science, 6(9), 35-43.

VY


http://georesearch.ir/

VEeY Ql:.wﬁ‘)jﬂli A e)u..f: Al (JLN &L}W}&»&Lﬁ Q\f)brfjml}l

9. Azarang, F., Telvari, A., Sedghi, H., & Shafai Bajestan, M. (2017). Large dam effects on flow
regime and hydraulic parameters of river (Case study: Karkheh River, downstream of reservoir dam.
Water and Soil, 31(1), 11-27. https://doi.org./10.22067/jsw.v31i1.48743 [In Persian]

10. Bayati Khatibi, M. (2007). Geomorphic evolution of the river cannels after dam construction: (A
case study of Sahand dam in Tabriz). Geographic Space, 7(17), 129. magiran.com/p640671. [In
Persian]

11. FAO. (2010). Global Forest Resources Assessment. Rome, 340 p.
12. Farifteh, J. (1991). Quantitative Analysis in Geomorphology. Publishing and Printing Institute of
Tehran University. [In Persian]

13. General Department of Natural Resources of Hormozgan Province. (2015). Report on the state of
forest cover in Hormozgan Province, Bandar Abbas. [In Persian]

14. Gharibreza, M. (2006). Integrated management of the country's coasts, geomorphology of the
coastal area of Hormozgan province. Ports and Maritime Organization, Tehran. [In Persian]

15. Hossainzadeh, M., & Nohegar, A. (2007). Effects of dam construction on hydrodynamics and bed
changes of Minab river. Geography, 4(11), 57-76. [In Persian]

16. Lee, K. S., & Joung, M. R. (1998). Determination of land use change categories using classification
of multi temporal satellite image data. GIS Development, Poster Section 3, pp. 1-2, Korea.

17. Mahmoudi, S. (2014). Investigation of the natural changes of sand dunes in the east of Jask in the
period of 1990-2004. Master Thesis, Isfahan University, Isfahan. [In Persian]

18. Naderi, M., & Tadari, M. R. (2004). Evaluation of the environmental effects of dams. In 11"
Conference of Civil Engineering Students Across the Country. [In Persian]

19. Nagaresh, H. (2011). Investigation of the geomorphological evolution of a part of the coastal area
(from Ramin to Bahukalat). Ph.D. Dissertation, Tarbiat Modares University, Tehran. [In Persian]

20. Pirestani, M. R., & Shafaghati, M. (2009). Investigation of dams on environmental impact. Journal
of Human Geography, 1(3), 39-50. https://sid.ir/paper/177139/en. [In Persian]

21. Puyravaud, J. P., Davidar, P., & Laurance, W. F. (2010). Cryptic loss of India's native forests.
Science, 329(5987), 32.

22. Rahmani, I., Sadeghi, E., & Nikoodel, M. R. (2021). Evaluation of relation between sedimentary
rocks age and durability of them in deteriorate environments. Scientific Quarterly Journal of
Geosciences, 31(1), 187-198. https://doi.org/10.22071/gsj.2020.224788.1777

23. Regional Water Company of Hormozgan Province. (2013). Jegin  dam.
http://www.hrrw.ir/index.php/ main activity. [In Persian]

24. SCBD. (2010). Global Biodiversity Outlook 3. Secretariat of the Convention on Biological
Diversity (SCBD), Montréal.

25. Shayan, S., Akbarian, M., Yamani, M., Sharifikia, M., & Maghsoudi, M. (2016). Dominant
processes causing the formation of coastal sand masses, case study: Western Makran coastal plain.
Journal of Marine Science and Technology, 15(2), 97-114. https://doi.org/10.22113/jmst.2016.9872.
[In Persian]

26. Yamani, M. (1998). The causes of periodic river course changes in the deltas east of the coastal
plain of Makran. Geographical Research Quarterly, 34(0), 34-56. [In Persian]

27. Yamani, M., Hossainzadeh, M. M., & Nohegar, A. (2007). Hydrodynamics of Talar and Babylon
rivers and its role in the instability and change of their geometric characteristics. Geographical
Research Quarterly, 38(2), 15-33. [In Persian]

VY


https://sid.ir/paper/177139/en
http://www.hrrw.ir/index.php/

