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Extended Abstract

Introduction

Coastal areas constantly change physically and ecologically, depending on natural and human
factors. The biological causes of coastline changes are assessed in three ways: short-term
changes, including the effects of up and down currents; long-term changes, including climate
change, periodic storms, and waves; and accidental changes, including sudden natural events.
These changes affect the coastline and coastal areas and hurt human life, activities, and
maritime communications. Thus, monitoring the coastal area is essential for sustainable
development and environmental protection. In this regard, extracting the coastline at different
times is necessary to monitor the coastal zone. The shoreline is one of the most critical linear
features on the earth's surface that shows the dynamic nature. The progressive of Caspian Sea
water during the years 1978 to 1996, which led to a rise in sea level of more than 2 meters,
caused tremendous and severe damage to various land uses (including industrial, official,
commercial, residential, agricultural land uses and natural resources) and had a unique effect
on the coast’s biological resources and ecosystems.

On the other hand, in recent years, the water level of the Caspian Sea has decreased, and it is
regressing. The gradual decrease of the Caspian Sea level can change the coastline in some
parts of the coastal areas, especially in Golestan province, and endanger various species of
aquatic organisms and plants, the maritime transport industry, and water quality. Due to the
sensitivity and fragility of the coasts against erosion and pollution, coast management needs an
efficient and integrated management system to enable sustainable development in such areas.

Materials and Methods

Because of its dynamic nature, Noor Township's coastal area is exposed to erosion and
permanent variability due to river, wind, tectonic, wave, and tidal processes. The seawater
progressive and regressive in the study area destroys coastal facilities and tourism places.
Monitoring the trend of shoreline changes and analyzing the extent of its spatial differences in
the urban area of Nour and Royan was done based on long-term statistical data of sea level
fluctuations (1840 to 2019) in the tide gauge stations of Bandar Anzali and Nowshahr and
corresponding satellite images. According to the shoreline extraction selected times in this
study, the satellite images of Landsat MSS 1977, Landsat TM 1995, and Sentinel-2 2019 were
used to detect the lowest and highest water level shorelines.
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Results and Discussion

The effect of Caspian Sea water level fluctuation from 1977 to 2019 is well reflected in the
changing location of the Nour and Royan shorelines. The shoreline of 1977, corresponding to
the lowest recorded water level, is regressive compared to the later periods of shorelines and
current conditions. After a mentioned year and with the rising sea level, the position of the
coastline has progressed to land, which in 1995 reached its maximum progress. Investigation
of the amount of submerged coastal lands in 14 km of the Nour and Royan coastal strip due to
the rising Caspian Sea water level illustrates that 214 hectares of these lands have been
submerged. After this water rising and coastal lands erosion, from 1955 until now (except from
2001 to 2006), the Caspian Sea water level has increased. The falling water level has affected
the 2019 shoreline location (as an indicator for the last three decades' lowest sea level) and
caused its regrowth from the land. Following the shoreline progressive in the same 14 km
coastline strip of Nour and Royan, 65.7 hectares have been added to the coastal land area (land
reclamation).

Conclusion

According to the latest water level recorded from the Caspian Sea level, the sea level reached
its lowest amount in November 2019 from 1976 to 2019, equaling -27.31 m. Investigation of
long-term Caspian Sea water level fluctuation during 1992-2019 signed that the sea level has
dropped at a rate of 12.5 cm per year, which reached from -25.78 m in October 1972 to -27.31
m in November 2019; this shows a drop of 1.44 meters during these years. Generally, changes
in the Caspian Sea water level occur rapidly and dramatically, which is also confirmed by
morphological and sedimentological evidence that has taken place in this sea.
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8-Sentinel Application Platform
9-European Space Agency
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