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[bookmark: _Toc498243632]ABSTRACT
[bookmark: _GoBack]The COVID-19 pandemic underscored the critical need for accessible healthcare services, particularly for large urban populations. This study addresses the problem of optimizing the location of testing clinics in Perth, Western Australia, a region with insufficient public hospital facilities to meet the healthcare demands of its 2.1 million residents. The Western Australian Government's long-term plans include expanding the number of testing clinics to ensure comprehensive coverage, especially during pandemic situations. This research employs Geographic Information System (GIS) and location-allocation models using ArcGIS Pro and Network Analyst to analyze the current service capabilities of existing public hospitals and identify optimal locations for new testing clinics. By applying the Maximize Coverage model, which aims to cover the maximum population within a 5-kilometer radius, the study reveals that only 10% of the population is currently within the desired proximity to a public hospital. Consequently, additional testing clinics are essential to enhance service coverage. Through detailed spatial analysis, the study proposes 35 new testing clinic locations, increasing the coverage to 50.33% of the population, a significant improvement over the existing situation. The methodology includes loading and analyzing various datasets, such as road networks, census data, and hospital locations, to create a comprehensive location-allocation layer. The results highlight the inadequacies in the current healthcare infrastructure and provide actionable insights for government planning and resource allocation. The study emphasizes the importance of using advanced GIS and network analysis tools in public health planning, demonstrating that strategic placement of healthcare facilities can substantially improve accessibility and service delivery. The findings underscore the necessity of expanding healthcare facilities in Perth to prepare for future health crises and ensure equitable access to essential health services for all residents. This research contributes to the broader understanding of location-allocation problems in public health and showcases the practical application of GIS in optimizing healthcare delivery systems.


Keywords: COVID-19 pandemic, location-allocation, network analyst, spatial analysis, testing clinic

image1.png
ACRE




