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Abstract 

The average travel times for emergency units such as are engines, ambulances, and police patrol cars 

which respond to specially distributed incidence, is not necessarily minimized by always dispelling the 

closest available units in each incident. Methods are described for changing response areas so as to 

reduce average travel time and also reduce the imbalance of workload among units. The recent year 

optimization techniques have begun to be applied to problem of urban emergency service systems such 

as fire departments, police patrol systems, and ambulance services. This paper describes an example of 

such an application which has led to new principles for designing the response areas of emergency units. 
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1. Introduction 

To set the stage, we will give a brief description of the dispatch operations of a typical 

emergency service. A membered the public ordinarily reports emergencies activating an alarm 

box located on the street or in a building, or by calling an emergencies telephone number. Each 

alarm box has a code number which indicates its location, and when the box is activated the 

code number register at the appropriate dispatch centre. (Some of these boxes permit voice 

communication between the caller and the dispatcher, so that the dispatcher can obtain 

additional information about the nature of the emergency)Ones the box number is known, the 

dispatcher consults a file giving, in the case of mobile units such as police patrol car, the 

identification of the units in whose patrol area the box is located, or in the case unites 

dispatched from fixed facilities such as fire hours, the identity of the closest facility or a 

sequenced list of facilities in order of their distance from the box. If the call is reported by 

telephone rather than by alarm box, the dispatcher determines the address or approximate 

location of the incident and then consults a fill which identified the patrol area or alarm box 

closest to the address once the dispatcher knows the alarm box number, he can find the list of 

facilities as if he has received a box alarm.  

 

2. Methodology 

The selection of units which will be dispatched to the incident is essentially determined by the 

information obtains from the file by the dispatcher. In the case of mobile units, if the patrol 

area found in the file contains an available unit that will be dispatched to the incident. (There is 

of course no guarantee that this unit is actually closer to the incident than any other unit). If the 

emergency is a fire, ordinarily several unit of different types will be dispatched. 

When ni units of type 1 are supposed to be dispatched, the first ni units on the sequence list 

will be dispatched, if they are available for service. If one or more of the first n i are available, 

the dispatcher may in some cases dispatch those units which are available, while in other cases 

we may search further down the list for additional available units to dispatcher. In any event, 

the units dispatched to the incident will always be the ones which the dispatcher believes are 

closer to the incident than any other available unit of the same type. The objective underlying 

this dispatching protocol is to minimize each component of the vector which gives the travel 

times of units responding to incident. (It is useful to note that the dispatchers method described 

here allows us to define a response area for each unit; it consist of all locations is which the 

units will be dispatched if all units are available.) The possibility of changing the standard 

dispatching strategy arose as parts of our concern on collapse of buildings are  
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outbreak, bombs, accidents and consequences in Bauchi-

Nigeria. Some of the first departments, hospitals, e.t.c oaten 

faced the problems that some parts of the city have incidences 

that the units in those areas might right as many as 20 

incidences in a busy might, leading to a condition in which 

the fire fighters felt overworked. However, nearly areas, 

sometimes not more than a mile or two away might have a 

much lower level of activity. A Natural idea for helping to 

relieve the excessive workload of some units to collect the 

response areas for the busiest units and expand the response 

areas for the least busy ones. This will tend to distribute the 

workload more evenly among the units. But we felt we should 

find out what would happen to travel times if such a chance 

were made? Presumably travel times would increase, and the 

problem is to estimate the magnitude of the increase. Thus, 

we wished to calculate expected travel times and workloads 

of units as functions of the response area. Because the travel 

time and workloads depend on which units are dispatched to 

each alarm, and the choice of units to dispatched depend on 

the availability of units, in general kinds that the qualities of 

interest one functions of the arrival rules for alarm, the service 

times units, and the dispatching policy. The arrival process 

can be modelled assuming that there are several types of 

alarm arriving in any region A according to a poison process 

with rate λm (A). Then each λm is a measured on the region 

under consideration. (Poissonicity is an excellent 

approximation, but in practice the arrival rate are not actually 

constant over time. The alarm`` time “may distinguish 

building fires from bush fires, or other appropriate 

characteristics of the incident.) The service time may be 

modelled by assuming that if a group G of unit is dispatched 

is an alarm at location Ϫ then the service time are given by a 

main x Fm (X, G) whose і ј – component is the service – time 

distribution of the jth xzzunits of type I. The dispatching 

policy can then be thought or as a function Hn (X,F,A).  
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