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OD Disaggregation Technologies for Regional Travel Demand Forecasting

MENG Dangqing', DAI Junchen’, LING Xiaojing

(1. Nanjing Metro Construction Co., Ltd., Nanjing Jiangsu 210008, China; 2. CIECC Urban Construction
Design Co., Ltd., Nanjing Jiangsu 210012, China)

Abstract: Regional travel demand forecasting typically yields origin-destination (OD) data at a coarse spa-
tial resolution, such as the district or county level. However, finer-grained OD matrices are required for de-
tailed traffic assignment. To address this gap, this paper proposes an OD disaggregation modeling ap-
proach to derive disaggregated OD matrices from known large-zone OD data. Taking regional travel within
the Nanjing Metropolitan Area as a case study, the paper develops four models based on mobile signaling
data, including a conventional regression model, a mixed model, an integrated calibration model, and an in-
tegrated calibration mixed model, and then compares the model outcomes. The results indicate that disag-
gregating large-zone OD flows into small-zone OD flows can be effectively represented using an exponen-
tial function to characterize the volumes of travel volumes between small zones, which can be transformed
into a discrete choice model grounded in random utility theory when imposing constraints on travel vol-
umes between large zones. Integrated calibration substantially enhances the explanatory power of the mod-
els, with the integrated calibration model outperforming the other alternatives, and the incorporation of
mixed effects further improving model performance. In addition, the key factors influencing regional travel
demand, ranked in descending order of impact, are travel cost, employment scale, residential population
size, the number of tourism-related points of interest (POIls), and land-use mix. Notably, the attractiveness
of central areas may not be fully captured by socioeconomic indicators alone; incorporating mixed effects
provides a more realistic representation.
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Fig.2 Comparison between OD disaggregation model results and mobile signaling data within Nanjing
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Fig.3 Illustration of the disaggregation model alleviating errors in fine-grained mobile signaling data
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