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Abstract:

This research aims to design and develop advanced maps for representing and monitoring cloud cover in Duhok
Governorate during 2024, using Remote Sensing (RS) and Geographic Information Systems (GIS) techniques.
The Google Earth Engine (GEE) platform was employed, and JavaScript-based scripts were implemented to
retrieve and process Sentinel-2 satellite data in order to extract cloud information for the study area. Two
different dates were selected for cloud observation, the first on 4 January 2024 and the second on 13 February
2024, to track changes in cloud coverage area. Subsequently, GIS software was used to design three types of
advanced cartographic models: the dasymetric method model, the volumetric cube method model, and the third-
dimension (3D) method model. In addition, perceptual and statistical tests were conducted to evaluate the quality
of the produced cartographic models. The results showed that the three-dimensional dasymetric model achieved
the highest level of cartographic perception, rated as excellent, whereas the three-dimensional aggregated
volumetric cube model recorded the lowest level of cartographic perception, rated as weak. The study
recommends adopting three-dimensional dasymetric maps for representing cloud phenomena, particularly in

regions with large administrative units, as they reduce data generalization and achieve higher spatial and thematic
accuracy.Keywords: Advanced maps, Cloud density, Volumetric cubes maps, Dismetric maps.
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