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6. Conclusion
In this study we formulated a real-time ambulance

dispatching and relocation problem as a stochas-

tic dynamic program and solved it via approximate

dynamic programming. We extended the literature

on real-time ambulance management via ADP, which

considers only ambulance redeployment, in two

dimensions. First, we considered a general dispatch-

ing strategy in which the decision maker can send any

available ambulance to a received call in addition to

having the option of not dispatching an ambulance

immediately, but rather waiting for an ambulance that

may become available soon. Second, we introduced an

ambulance reallocation strategy in which the decision

maker may send an available ambulance to the loca-

tion of an ambulance just dispatched to a call. The

ambulance reallocation strategy can improve perfor-

mance by reducing the expected time that a region is

uncovered, which is caused by dispatching the only

ambulance that covers it. We tested the performance

of policies generated by our ADP framework on an

EMS system in Mecklenburg County, North Carolina,

and our results show that our policies significantly

improve static benchmarks. In particular, our near-

optimal policies reduce the response time and fraction

of high-priority late calls by 12% and 30.6%, respec-

tively, compared to the best static benchmarks.
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