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Abstract

Providing up-to-date and accurate land use/land cover maps is a fundamental requirement in
natural resource management and remote sensing studies. This need becomes increasingly
pronounced each year due to the accelerating pace of environmental changes and human
interventions. In this context, the availability of high-quality annual data from Copernicus products
has created a suitable foundation for the regular extraction and updating of these maps. The present
land use atlas is the result of fusing Sentinel-1 and Sentinel-2 satellite imagery (including optical
and radar data). By utilizing the Google Earth Engine system as a cloud computing platform, it has
enabled the production of maps with 10-meter resolution. This is while standard Copernicus
products offer 100-meter resolution, which is inadequate for many local and regional studies. The
methodology for developing this atlas is based on supervised classification using the Random
Forest algorithm. The workflow includes preparing base imagery, collecting training samples
derived from Copernicus products, executing the classification algorithm, and finally evaluating
the accuracy of the results. The integration of Sentinel-2 optical data with Sentinel-1 radar data
(VV and VH bands) has improved class differentiation, particularly in distinguishing urban
features and rangeland areas. Furthermore, to enhance classification accuracy, spectral indices
such as NDVI and NDWI have been employed as auxiliary layers. The maps produced in this atlas
have wide-ranging applications across various domains. In water resource management, these
maps are used for identifying water bodies, estimating agricultural water demand, and predicting
runoff. In environmental change monitoring, they enable the tracking of land use changes over
different time periods and the assessment of natural resource degradation. Additionally, in urban
and regional planning, they serve as a foundational layer for high-level decision-making and the
formulation of land use planning schemes. By providing high spatial resolution maps, the present
atlas offers an efficient tool for researchers, planners, and executive managers to take effective

steps toward sustainable natural resource management and environmental protection.

Keywords: Environmental Planning, Google Earth Engine, Random Forest, Landuse Atlas,

Sentinel imagery.
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