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Cartographic modeling of traffic noise levels to improve urban sustainability: A
case study of West Helwan sub-district

Abstract:

Traffic noise is one of the most prominent environmental challenges that affect
the quality of life in urban areas, especially with urbanization and increased human
activities. This research aims to develop 2D and 3D cartographic models to analyze
traffic noise levels in Helwan West, with a focus on integrating Geographic
Information Systems (GIS) in the representation and analysis of spatial data. Noise
levels were measured at 112 monitoring points during three time periods (morning,
noon, and night), where the results showed that about 90% of the study area is
exposed to noise levels exceeding 70 dB, which poses an environmental and health
hazard.

The study relied on multiple cartographic methods, such as raster maps and
Isolines, in addition to 3D models that showed greater accuracy in representing the
distribution of noise and its impact on building heights. Advanced design principles
were also used to employ gradient colors to display noise levels in a clear and
interactive way.

The research concluded the importance of using 3D models in urban planning,
as it contributes to providing accurate insights to support decision-making, such as
optimizing road design, increasing green spaces, and creating acoustic barriers. The
study recommends enhancing the use of GIS techniques in managing noise pollution
and updating environmental legislation to reduce the impact of noise in urban areas.

Keywords: Traffic noise, 3D modeling, GIS, digital cartography, spatial
analysis, urban sustainability, West Helwan.
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