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ABSTRACT

The increasing use of mobile phones while driving has become one of the major traffic safety
challenges in developed countries. This study aimed to identify and spatially analyze driver
distraction caused by mobile phone use (both talking and texting) in Montgomery County,
Maryland, United States. Traffic crash data from 2015 to 2021 were obtained from the local
police database and classified into property-damage-only, injury, and fatal crashes. The data
were then imported into a Geographic Information System (GIS) environment, and spatial
crash distribution patterns were identified using the Kernel Density Estimation (KDE) method.
To analyze distraction severity, a Geographically Weighted Regression (GWR) model was
applied, incorporating variables such as driver characteristics, environmental conditions,
vehicle attributes, and crash severity in the form of normalized indices. The results indicated
that high-intensity distraction hotspots related to texting were primarily concentrated around
schools, shopping centers, and areas with clustered activities. In contrast, mobile phone
conversations while driving showed the highest concentration in the central area, particularly
near metro stations and high-traffic commercial centers. Spatial analysis of distraction patterns
revealed that these risky behaviors were more prevalent in areas with mixed land use, high
population density, and heavy traffic volumes. The findings of this study can support urban
managers in designing preventive policies and implementing targeted safety interventions in
high-risk locations.

Keywords: Driver Distraction, Mobile Phone Use While Driving, Kernel Density Estimation
(KDE), Geographically Weighted Regression (GWR), Geographic Information Systems (GIS)
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