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ABSTRACT

EEL T e BET T B LT T M EVO 4 EY The southern coastal regions of Iran boast a range of

facilities and installations due to their strategic and geopolitical significance. Consequently, the development
of these facilities and the expansion of infrastructure necessitate the acquisition of detailed information and
accurate mapping of the sediment composition of these areas. Understanding the composition of the coastal
bed material is critical not only for infrastructural development and the safe navigation of maritime routes
but also for effective management and environmental monitoring. Therefore, employing remote sensing
techniques to investigate the sediment characteristics of the coast plays a vital role in the continuous
monitoring, sustainable management, and optimal utilization of these regions, as well as in conducting
studies related to coastal processes. In this context, the present study focused on mapping the sediment
material distribution along the southern Iranian coastlines (including the Persian Gulf and the Sea of Oman).
The primary objective of the mapping process was to obtain detailed information on the composition and
properties of the sediments constituting these coasts. This was achieved through the utilization of Sentinel-
2 satellite imagery in conjunction with the Google Earth Engine (GEE) cloud-based platform. The combined
application of these remote sensing tools facilitated the efficient and accurate generation of sediment maps,
providing valuable insights into the spatial distribution and material characteristics of the coastal beds in
these strategic regions.

In this study, seabed material maps of coastal areas were derived using multispectral
imagery from Sentinel-2, selected for its availability and suitability as a high-resolution, open-access
multispectral dataset. In addition to these multispectral images, soil texture images classified according to
the USDA system standard were also used (OpenLandMap.org). These soil classifications, available at various
depths (0, 10, 30, 60, 100, and 200 cm) and a resolution of 250 m, were mapped at the Sentinel-2 image pixel
level (10x10 m) to enhance spatial detail. Furthermore, spectral indices, including the Normalized Difference
Water Index (NDWI), Normalized Difference Vegetation Index (NDVI), Normalized Difference Soil Index
(NDSI), and Soil-Adjusted Vegetation Index (SAVI), were employed to improve the differentiation and
delineation of water, soil, and vegetation zones within the study area. The resulting maps were then validated
against existing information sources from the Integrated Coastal Zone Management (ICZM) plan to ensure
accuracy with respect to observed conditions.

m The results indicated that the studied seabed material comprised four distinct classes: clay, sand,
loam (clay bed), and sandy loam, with sand being the most prevalent. Considering the capacity of Sentinel-2
satellite imagery to effectively identify seabed material types, and given the high degree of correspondence
observed between image-derived classifications and existing field data, these findings suggest that this
methodology is an efficient and reliable approach for mapping diverse seabed types in other areas of interestl

In general, mapping processes employing satellite imagery have proven to be highly efficient
and cost-effective, offering a broad-scale perspective in coastal areas. Furthermore, atmospheric reflectance
corrections and the application of spectral indices are critical procedures for enhancing the reliability of
coastal area mapping.
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