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Abstract: Emergency resource allocation and scheduling are essential to the safety, resilience, and sustainable operation of
megaprojects. With the increasing interdependence of engineering, social, and natural systems, emergencies in megaproject
contexts often produce rapid and cascading impacts across space and time. In this setting, scientific resource allocation and
efficient scheduling are fundamental to emergency response and rescue effectiveness. Existing studies have generated substantial
knowledge on emergency logistics, emergency facility location, resource allocation, and route optimization under disaster
scenarios such as earthquakes, floods, epidemics, and accidents. However, most of this research has been developed for regional
or urban emergencies and does not sufficiently reflect the distinctive characteristics of megaprojects, including large investment
scales, long construction periods, complex engineering systems, multiple stakeholders, and strong stage specific management
requirements. In addition, existing studies rarely integrate emergency resource issues with the full lifecycle of megaproject
management. To address this gap, this study reviews the literature on emergency resource allocation and scheduling from the
perspective of megaproject emergency management, identifies major research themes and evolution trends, summarizes typical
engineering application contexts, and develops a lifecycle-oriented analytical framework.

This study combines systematic literature review with bibliometric analysis. Relevant publications from 2003 to 2023 were
collected from CNKI core journals, CSSCI journals, and the Web of Science Core Collection. The search covered titles,
abstracts, and keywords related to emergency resources, emergency resource scheduling, emergency resource allocation, resource
allocation, and emergency management. After excluding irrelevant studies and screening the remaining literature according to
thematic relevance, 114 chinese articles and 2042 english articles were retained. Keyword co-occurrence analysis was then used
to identify major research hotspots and trace the evolution of the field over the past two decades. Based on the bibliometric
results and literature synthesis, previous studies were organized into three interrelated domains: emergency resource reserves,
emergency resource allocation, and emergency transportation scheduling. The literature was also analyzed in four representative
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engineering contexts, namely railway engineering, highway engineering, urban engineering, and water conservancy engineering.
On this basis, a theoretical framework was constructed to examine emergency resource allocation and scheduling across the
planning, design, construction, and operation stages of megaprojects.

Research on emergency resource allocation and scheduling has gradually evolved from post-disaster reactive response to pre-
disaster planning and further toward whole-process coordinated optimization. In the area of emergency resource reserves, early
studies mainly focused on decisions regarding inventory quantity and category in order to meet initial rescue needs after
disasters. Later studies introduced scenario simulation, stochastic demand modeling, and uncertainty analysis, and gradually
expanded toward decisions on reserve modes, facility location, and joint pre-positioning under uncertainty, with growing
attention to collaboration between government and enterprises. In the area of emergency resource allocation, the literature can be
divided into two main streams. One stream is efficiency oriented and emphasizes response speed, cost control, casualty
reduction, and operational effectiveness. The other emphasizes fairness and incorporates perceived satisfaction, disaster severity,
preference order, and other behavioral or equity related factors. In the area of emergency transportation scheduling, the main
research directions include cost minimization, time minimization, demand satisfaction maximization, and multi-objective
optimization. Recent studies increasingly consider damaged transport networks, path risk, and multi-resource coordination,
although many models still assume sufficient resource availability. Across the megaproject lifecycle, emergency resource
priorities also vary by stage. The planning stage emphasizes risk identification, emergency zoning, and the macro-layout of
reserves and rescue facilities. The design stage requires the integrated consideration of emergency facilities, reserve systems, and
engineering schemes. The construction stage highlights dynamic deployment and rapid response under evolving risks. The
operation stage places greater weight on long-term stability, efficiency, adaptive adjustment, and service continuity.

This study develops a lifecycle based analytical framework linking emergency objectives, contextual constraints, and decision
methods for megaprojects. The review indicates that future research should move beyond fragmented analyses of isolated
disaster types or single decision problems and place greater emphasis on cross-stage integration and system coordination. Further
work is needed in heterogeneous data integration, multi-objective and multi-actor system modeling, and the coordinated
application of digital technologies such as IoT, GIS, and artificial intelligence. By embedding emergency resource issues into the
planning, design, construction, and operation stages of megaprojects, this study provides a structured basis for improving
emergency planning, resource layout, and dispatch mechanisms in megaproject management.
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