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Abstract:

Natural ventilation is one of the essential elements in urban environment design due to
its direct impact on indoor air quality and the comfort of residents. In this context, this
research aims to evaluate the efficiency of natural ventilation in the residential
environments of Al-Wadi and Al-Shumaisi neighborhoods in Riyadh, by studying the
impact of winds and their directions on air flow within the residential areas, and the
relationship of this to urban fabric characteristics such as building heights, street
orientations, and building density.

The research relies on an analytical methodology that combines geographical and
climatic methods, employing Geographic Information Systems (GIS) to analyze
patterns of building and street distribution, in addition to studying climatic data and
wind directions from nearby meteorological stations. A set of statistical and
cartographic methods were applied to interpret the relationship between environmental,
urban, and climatic factors, aiming to provide a comprehensive view of the impact of
urban planning on the efficiency of natural ventilation.

The results of the study showed a significant disparity between the two neighborhoods
in terms of natural ventilation efficiency. Al-Wadi neighborhood features modern urban
planning that allows for better air flow due to wide streets and appropriate building
orientation, while Al-Shumaisi neighborhood suffers from high building density and
narrow streets, which limits air movement and negatively affects ventilation quality.
The study also confirmed that buildings and street orientations play a crucial role in
determining the efficiency of natural ventilation, as areas with open planning benefit
more from prevailing winds compared to areas with dense urban fabric.

Based on these results, the research recommends the necessity of integrating climatic
considerations into urban planning processes by improving building orientation,
widening streets, and providing open spaces that contribute to enhancing air flow. The
research also suggests strengthening the role of geographers and planners in designing
more sustainable urban environments that ensure a balance between urban development
and the climatic comfort requirements of residents.
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