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Extended abstract \

Introduction

The Kahneh watershed in Khorasan Razavi Province, Iran, is located in a semi-arid region where vegetation cover is
highly sensitive to climatic variations, particularly precipitation. Understanding how vegetation responds to changing
climatic conditions is crucial for developing effective environmental and resource management strategies. This study
investigates vegetation cover changes over two time periods (2000-2012 and 2012-2024), focusing on the relationship
between climate variability and vegetation dynamics. N

Methodology

Remote sensing data and geospatial analysis were conducted using the Google Earth Engine (GEE) platform. The
Normalized Difference Vegetation Index (NDVI) was used to monitor vegetation cover, while the Standardized
Precipitation Index (SPI) and monthly precipitation data were used to assess climate variability. NDVI data were
derived from satellite imagery, and SPI was calculated to classify wet and dry years, enabling the correlation of
precipitation anomalies with vegetation responses. Seasonal analyses were also performed to identify intra-annual
variations in vegetation cover.

Results and Discussion

The analysis revealed a significant increase in NDVI values during the 20122024 period compared to 2000-2012,
indicating an overall improvement in vegetation cover. The mean NDVI rose from 0.06 in 2000 to 0.10 in 2024,
suggesting enhanced soil and vegetation conditions. These improvements were largely associated with increased
annual precipitation, particularly in the later years of the study period. However, SPI analysis indicated fewer wet
years in the 2012-2024 period, highlighting ongoing climate variability. Seasonal assessments demonstrated improved
vegetation cover across all seasons, including traditionally dry periods, further emphasizing the positive impact of
increased rainfall on ecosystem health.

Conclusion

The study underscores the positive influence of increased precipitation on vegetation cover in the Kahneh watershed
over the past decade. Despite this improvement, ongoing climate variability and the long-term effects of climate
change remain significant concerns. The research also highlights the limitations of relying solely on monthly climate
data and NDVI. Future studies should incorporate additional environmental variables, such as temperature, soil
moisture, and land use data, for a more comprehensive understanding of ecosystem dynamics. These findings
contribute to a broader understanding of semi-arid ecosystem responses to climate change and provide valuable
insights for guiding sustainable land and water resource management.
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