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Abstract
Background and objective
In recent years, extensive watershed management initiatives, including biological, mechanical,
and biomechanical measures, have been implemented across various research, planning, and
operational stages in Iran. These efforts aim to control floods, erosion, and sedimentation, while
also promoting water retention. Evaluating the effectiveness of these measures is essential for
performance analysis and for informing future watershed management strategies. This study aims
to quantitatively and qualitatively assess the impact of biological and biomechanical interventions
on vegetation cover changes in the Azimieh watershed, located in Karaj, Alborz Province.
Materials and Methods
Vegetation changes were analyzed using Landsat satellite imagery (series 5, 7, and 8) and the
Normalized Difference Vegetation Index (NDVI) over 20 years (2000-2019). The Polytrend
model was applied to detect linear and non-linear trends in vegetation cover and to evaluate the
influence of watershed management practices. Field surveys were conducted to validate the
satellite data. Additionally, the effects of climatic factors on vegetation dynamics were examined
using drought indices and precipitation data from the Karaj meteorological station.
Results
Trend analysis revealed that 41.9% of the area experienced significant vegetation changes over
the 20 years, with 88.3% of those changes reflecting an increase in vegetation. According to the
Polytrend analysis, the nature of vegetation changes was predominantly cubic (63.4%), followed
by linear (27.8%) and quadratic (8.8%) trends. The assessment showed that average vegetation
canopy cover increased from 28% to 34% following the implementation of watershed
management measures. In 70% of the biologically treated area (2,724 hectares), vegetation
changes were non-linear and occurred primarily in areas where practices such as seeding, tree
planting, and terracing were carried out. In contrast, parts of the downstream watershed
experienced vegetation loss due to non-linear degradation caused by urban expansion and
infrastructure development, including the construction of the Hemmat Highway.
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Conclusion

The evaluation of watershed management interventions in the Azimieh watershed indicates a
substantial positive impact on vegetation cover. However, urban development in downstream
areas has led to significant vegetation loss. Continuous monitoring and evaluation of watershed
management plans are essential to identify both the successes and shortcomings of past efforts,
enabling more effective planning and mitigation of future challenges.
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Figure 1 - Location of the studied area in the country
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