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Dominant processes causing the Formation of Coastal Sand Masses, Case study:
Western Makran Coastal Plain
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Abstract

The instability and mobility of sand dunes is a major concern for those involved in the
planning processes and management of arid coastal plains. Dune systems are created due to
several factors and elements. Regarding environmental planning and the management of
coastal zones, the study of their formation and development processes is of great importance.
The present study aims at identifying the most influential factors in the dispersion of sand
masses in the western region of the Makran Plain. The data for this study consisted of spatial
maps of landform distributions, wind velocities and directions, fetch lengths as well as
dynamic waves. Thematic topographical and geological maps, satellite images, GPS, and
software such as WRpLot view, Freehand, and Arc GIS were used for data processing and
analysis. After the generation of the Geomorphologic units map through the Molitor Equation
in WRpLoT view , Wind and wave rose diagrams were provided. Also, the elongation and
direction of sand mass movements in the plain were obtained through multi-temporal and
multisensory data. The main rivers’ monthly discharges were analyzed according to
information gathered from previous studies as well as their relevant hydrometric water
stations. Results indicated that the location and distribution of coastal sand masses are not
affected by wind, but by the geomorphologic characteristics of foreshore and coastal
hydrodynamics. Also, the distribution of internal sand masses on the coastal plain is affected
mostly by the plain stretches relative to the prevailing wind direction and to the extent of old
beds and floodplains that are exposed to the prevailing wind rather than the wind itself.

Keywords: Coastal geomorphology, Coastal sand, Sea dynamic, River hydrodynamic, Makran plain

Figure 1: Plan view of study region

Figure 2: Wind rose diagrams, top right: Jask annual, bottom right: Jask 12GMT, upper left:
BandarAbbas annual, bottom left: BandarAbbas 12GMT

Table 1: frequency distribution of wind and sea breeze directions in BandarAbbas and Jask
synoptic stations

Figure 3: Water debit monthly change of main rivers (related to the hydrometric water
stations of Water Organization of Iran)

Table 2: The hydrodynamic characteristics of main rivers and their plain area (after Yamani,
1994)

Figure 4: Coastal wave rose's diagrams and their geographical locations

Table 3: Numerical indexes of tide data in the period June 15, 2007 to January 11, 2011
Figure 5: Tidal range and position of sand mass relative to the tidal zone

*Corresponding author, E-mail: m.akbarian@modares.ac.ir
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Figure 6: a) Windbreaks built in 1385 along the northwest to the southeast to protect the
planting area in south coastal plain b) sand masses distribution on south coast, IRS — P5 of
2014 imagery, c) Elongation of dunes toward northeast

Figure 7: Sand masses distribution on south coastal plain, a) aerial photographs of 1955 b)
IRS — P5 of 2014

Figure 8: Geomorphologic map of Western Makran Coastal Palin (Akbarian, 2014)

Figure 9: parts of geomorphologic map of Western Makran Coastal Palin- Gagin and Gabrik
deltas (Akbarian, 2014)

Figure 10: parts of geomorphologic map of Western Makran Coastal Palin- Gabrik and
Sedijch deltas (Akbarian, 2014)
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