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Abstract:

This study presents an evaluation of environmental sustainability in the Sharaan Nature Reserve,
located in AlUla Governorate. The research aligns with the objectives of the Saudi Green Initiative
and Vision 2030. It aims to monitor and analyze changes in land use and land cover between 2017
and 2023, geomatics technologies, including RS using Sentinel-2 imagery, GIS, Al, and GEE
cloud computing platform. The study adopted an analytical methodology satellite imagery and
calculation of NDVI and NDBI. The Random Forest algorithm was applied to classify land cover,
and accuracy was evaluated using error matrix and Kappa coefficient.

The results revealed increase in cultivated areas between 2017 and 2023, particularly in the
northwestern part of the reserve, from 1.148464 km? to 5.169507 km? — an increase of 4.021043
km? — accompanied by a clear improvement in NDVI values, indicating successful afforestation
efforts. Urban expansion was also detected, rising from 0.015095 km? to 0.346358 km?, an increase
of 0.331263 km? However, this expansion remains limited and does not threat to environmental
sustainability. Additionally, limited new water bodies in the southeastern part of the reserve.
Based on these findings, the study recommends enhancing environmental awareness among local
communities, promoting sustainable practices through modern technologies, and monitoring urban
growth via periodic environmental assessments. Furthermore, it emphasizes adopting sustainable
urban planning to maintain natural resource conservation.

This study provides a contribution to support sustainable environmental planning in the Sharaan

Reserve, Saudi Green Initiative and Vision 2030.

Keywords: Remote Sensing, Google Earth Engine, Normalized Difference Vegetation Index,

Normalized Difference Built-up Index, Sentinel-2 Imagery, Artificial Intelligence
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