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Sgtellite Brin. Lok Gorgan Bay, one of the most important northern wetlands of Iran, is highly
Imagery Gor'gan Bay. sensitive to water level fluctuations due to its unique geographical location

on the Caspian Sea coast and its position in the low-altitude region of the
continental shelf. Fluctuations in the Caspian Sea water level throughout
history, and especially in recent periods, have had significant consequences
for Gorgan Bay. Some researchers, considering the scenarios of predicted
water level changes in Gorgan Bay and the construction of dams and
diversion canals, consider the drying up of Gorgan Bay to be likely. In recent
,years, the country's wetlands have been severely affected by various factors
leading to a decrease in their level and depth. This has raised many concerns
and has made the need for necessary measures to conserve and restore these
wetlands more apparent than ever. This study was conducted with the aim of
monitoring water level changes in Gorgan Bay using satellite images and
water spectral indices to provide more accurate information on the current
.Status and trend of changesin thisregion
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Methodology

This study is a descriptive-analytical research that was conducted using Landsat 5 and 8 satellite images
collected in four different time periods (1990, 2000, 2010, and 2020). The spectral indices used include
NDWI, MNDWI, AWEI, and NDPI, which were calculated using TerrSet2020 software. Satellite imagery
data was obtained from the United States Geological Survey (USGS) with a spatial resolution of 30 meters.
To more accurately evaluate and compare the results, statistical methods such as RMSE were used for error
analysis. These methods allow for a detailed examination of water level changes over time and analysis of
long-term trends. Using this data and detailed analysis, a better understanding of water level fluctuations in
Gorgan Bay can be achieved.

Results and Discussion

The findings of this study indicate that the MNDWI index, with a mean root mean square error (RMSE) of
21/66, is the most accurate method for extracting water level from Landsat imagery. Data analysis shows that
the water surface area of Gorgan Bay has undergone significant changes between 1990 and 2020. Between
1990 and 2000, there was an increase in water level of 2384 hectares, while between 2000 and 2010, a decrease
of 1488 hectares was observed. The most significant decrease in water level occurred between 2010and 2020,
showing a remarkable decrease of 11080 hectares. This alarming decrease could be due to various factors,
including reduced precipitation, increased evaporation, and human activities. The findings of this research
emphasize the importance of continuous and accurate monitoring of Gorgan Bay water levels. Comparison
of the results of this study with other similar studies shows that water spectral indices, especially MNDWI,
are valuable tools for monitoring and managing water levels. The results of this study can help environmental
managers and planners make better decisions to protect Gorgan Bay with more accurate and up-to-date
information. Additionally, the use of satellite imagery and spectral indices can significantly improve the
accuracy and efficiency of water level monitoring. The use of this data in future planning can help reduce
environmental and economic damage.

Conclusions

This study demonstrates that the MNDWI index outperforms other methods for extracting water levels in
Gorgan Bay and can serve as a scientific guide for managing and planning water level changes in this wetland.
The research findings emphasize the need for continuous water level monitoring using satellite imagery and
water spectral indices for the conservation and restoration of Gorgan Bay. This continuous monitoring can
help in the rapid identification of changes and fluctuations and the implementation of appropriate management
actions. The implications of this research can contribute to mitigating the environmental and economic
damages caused by water level changes in Gorgan Bay. By utilizing accurate and scientific data, effective
conservation and management plans can be implemented to preserve the region’s biodiversity and economic
value.
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Figure(6): The general methodological framework of the current research to extract and detect water level changes
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Figure(7):Outputs of Gorgan Bay water area for each year and spectral indices
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Figure(8):Outputs of Gorgan Bay water area for each year and spectral indices
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