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Abstract

In this study, the research object is marathon event planning, enabling data-driven scientific deci-
sion-making. For optimal timing selection, the Entropy Weight Method was employed to determine
weights for meteorological factors and urban carrying capacity, combined with TOPSIS to construct
a comprehensive evaluation model. Using MATLAB and Python for data processing, optimal sched-
ules, scales, and frequencies for marathons across major Chinese cities were derived. In racecourse
optimization, taking Xi'an as a case study, GIS spatial analysis and K-Means clustering were used to
develop an evaluation function considering accommodation capacity and road network density. Ge-
netic algorithms were applied to select start-finish combinations, with scenic spots designated as
mandatory nodes and dining facilities as bonus nodes to form a closed-loop circuit. A Particle
Swarm Optimization (PSO) algorithm was further utilized to balance professional racing standards
with participant comfort by optimizing shade coverage, traffic impact, and terrain gradient. To en-
hance event attractiveness, K-Means clustering segmented participants into age groups, and
LightGBM models predicted competition intensity for 5-year intervals. A tiered souvenir system and
pre-race ranking simulation tool were developed to create a performance-reward incentive mech-
anism. The research yields quantifiable plans for city-specific event scheduling, an optimized Xi’an
racecourse, and age-group competition patterns, providing a practical framework for integrating
marathon events with urban resources.
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Figure 1. Top 10 cities by comprehensive score
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Figure 2. Suitability scores for city marathon events
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Figure 3. Accommodation clusters map of Xi’an
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Figure 4. Visualization of accommodations, restaurants and subway stations
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Figure 5. Reward allocation diagram
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Figure 6. Age distribution of awarded players
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