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Abstract P

The exponential growth of remote sensing-based information in the last decade has provided unprecedented
opportunities for monitoring Earth's resources, including wetlands, which are among the most valuable
ecosystems in existence. Knowing the changes in wetlands plays a crucial role in the quality of management
in such areas. This study monitored the surface water levels in Iran and the changes in Iranian wetlands
recorded under the Ramsar Convention over 37 years (1984-2021) using global surface water (GSW)
remote sensing product images produced by the Joint Research Centre (JRC) of the European Commission.
The product data were integrated with the boundaries of the wetlands in a GIS environment, and the areas
of existing water, lost water, and added water levels over 37 years were estimated for each province and
wetland. The results showed that in Iran, there are 6285.86 km?2 of permanent water, 1860.29 km? of added
permanent water, 3601.68 km?2 of lost permanent water, 3957.54 km? of seasonal water, 11,614.55 km? of
new seasonal water, and 16,222.89 km? of lost seasonal water. The wetlands registered under the Ramsar
Convention have a total of 430198 hectares of permanent water, 15077 hectares of new permanent water,
325955 hectares of lost permanent water, 167270 hectares of seasonal water, 486853 hectares of new
seasonal water, and 628942 hectares of lost seasonal water.
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Highlight

- Over the 37-year study period, Ramsar-listed wetlands in Iran experienced a 15.85% decrease in permanent surface water
and a 30.61% decrease in seasonal surface water.

- During the 37-year study period, the amount of lost permanent surface water in Ramsar listed wetlands in Iran was 21 times
greater than the amount of new permanent surface water. The amount of lost seasonal surface water in these wetlands was 1.2
times greater than the amount of new seasonal water.

Extended Abstract

Introduction

Access to water is essential for sustainable development, and its scarcity can threaten the security of individuals,
institutions, and economies. Awareness of the amount of water resources and how they change is one of the key
prerequisites for effective planning and management of these resources. On February 2, 1971, in Ramsar, Iran, an
international agreement titled the "Convention on Wetlands of International Importance” was approved. The
Convention is notable for its near-universal membership (171 countries). However, the state of the world's
wetlands has deteriorated over the past 50 years. One method for monitoring surface water areas is through the use
of remote sensing data. These data can provide a continuous and consistent representation of Earth's surface;
therefore, satellite remote sensing is recognized as a vital data source for monitoring water resources.

Methodology

In this research, the Global Surface Water product has been used to assess changes in surface water areas. This
product, provided by the European Joint Research Centre (JRC), utilizes Landsat satellite images with a resolution
of 30 meters over the past 37 years (1984-2021). The entire Landsat 5 (TM), Landsat 7 (+ETM), and Landsat 8
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(OLI) archives were directly corrected, and high-temperature atmospheric reflectance images obtained from 1984
to 2021 have been employed. The layers of changes in surface water include the following:
Permanent water
New permanent water (conversion of land to permanent water)
Lost permanent water (conversion of permanent water to dry land)
Seasonal water
New seasonal water (conversion of land to seasonal water)
Lost seasonal water (conversion of seasonal water to land)
Conversion of seasonal water to permanent water
Conversion of permanent water to seasonal water
. Permanent ephemeral water

10. Temporary seasonal water
These layers reflect changes in the status of water bodies between the beginning and end of the time series (1984—
2021), without providing details about what occurred in the intervening years. In cases where there was no water
at the beginning or end of the observation period but was observed in some intermediate years, these instances are
classified as temporary permanent water (conversion from dry land to permanent water) or temporary seasonal
water (conversion from dry land to seasonal water).

N~ WNE

Results and discussion

After analyzing the data obtained from Landsat satellites, the results showed that in Iran, there are 6285.86 km? of
permanent water, 1860.29 km? of added permanent water, 3601.68 km? of lost permanent water, 3957.54 km? of
seasonal water, 11,614.55 km2 of new seasonal water, and 16,222.89 km?2 of lost seasonal water. The wetlands
registered under the Ramsar Convention have a total of 430198 hectares of permanent water, 15077 hectares of
new permanent water, 325955 hectares of lost permanent water, 167270 hectares of seasonal water, 486853
hectares of new seasonal water, and 628942 hectares of lost seasonal water.

Conclusion

The analysis of surface water resources indicated that Iran is experiencing significant changes in its surface water.
Most of the surface water in Iran, particularly in Ramsar sites, is seasonal, with reduced water availability or
complete drying during certain months of the year due to low rainfall. The eastern and central provinces have the
lowest amount of permanent water, and because these regions are dry and semi-arid, they are at a high risk of water
scarcity. The wetlands examined in this study that contain permanent water have lost a significant amount of their
water over the past 37 years, with some having changed from permanent to seasonal. Additionally, a large portion
of the permanent and seasonal surface water across Iran and Ramsar sites has now become transient and has
disappeared.
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