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Short—-Term Demand Forecasting for Campus Shared Electric Bicycles by Integrating Spatial
Heatmaps and ARIMA Models

Wu Yanjie, Deng Lin"

School of Computer Science, Wuhan East Lake College, China Hubei Wuhan 430212

Abstract: The borrowing and returning behaviors of shared electric bicycles on campus are driven by both daily schedules
and functional area layouts, exhibiting significant spatial tidal patterns during morning and evening rush hours, which leads
to localized vehicle shortages and increased maintenance costs. Based on simulated order data, this study establishes an
analytical framework of "spatial visualization—temporal modeling—predictive comparison": spatially, grid-based statistics
and kernel density estimation are employed to generate borrowing heatmaps, with normalized tidal difference indicators
identifying supply-demand imbalance zones; temporally, hourly demand sequences are established for functional areas such
as dormitories, classrooms, and cafeterias, and the predictive accuracy of moving average and ARIMA models is compared
with one-hour lead time. The results demonstrate that the tidal variations between the dormitory and teaching zones exhibit the
most pronounced differences. The ARIMA model achieves approximately 35% (Mean Absolute Error, MAE) and 29% (Root
Mean Square Error, RMSE) lower prediction errors during peak periods compared to the moving average method, with its
autoregressive structure demonstrating superior capability in capturing the strong autocorrelation of campus traffic patterns.
This study provides methodological support for optimizing vehicle deployment and developing dynamic scheduling strategies
in campus environments.
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