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The objective function of this model IS to:

Minimise Z = Z Z a;d;jx;; Equation (1)

i€l jej
Given the following constraints:

1) A facility has to be allotted with a separate demand site:
xijsxj'j for all (l,])

2) An open facility must be allotted a demand:

Z x;j = 1foralli Equation (2)

Jj€J
3) Only the p facilities are to be located:

z xj; = p forallj Equation (3)
jeJ

4) The sum of the neighbourhoods assigned to them equals the
number of facilities to be located.

The total demand from a separate demand site is given as:

x;; = (0,1) for all (i, j) is allotted to only one facility,

where:

Z = objective function; dsll Gas

I = all the demand areas where the nodes on the network along the

subscript i are an index signifying a specific demand area; ~~
iz b b e il Lo ) bl
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J = the collection of candidate facility sites when the nodes on the

network along with the subscript j are frequently an index
which signifies a particular facility site;

sl die e as ) L o Sload) ailss degast
a; = the number of people who are present at the demand site i; s.s
AL wlsa & OIS

d;; denotes the distance in terms of the travel cost and separates place
i from candidate facility site j; S o> o Blow aasl ) st
Ol wlsey Ml b Gy hed)

butd;; < distance m; (j») @L.d

x;j is equal to 1 when demand at place i is allotted to a facility opened
at site j, or is equal to 0 when the demand at place i is not
allotted to that site; and
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POP, = (=) Equation (4)
i
POP, = (POPy X A;) Equation (5)

Where:

POP = represents the (population variable); a5\l el |z
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P, represents the population of the source zone; ikw OIS sue 2
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The importance of population representation using Location
Allocation models in GIS
Abstract

The representation of geographic distribution of the population is one of the main
factors in determining the optimal geographic distribution of services using location
allocation models. This study aims to provide scientific support for decisions to
select optimal locations for facilities or services and to fill the gap in previous
studies regarding the importance of optimal population representation with one of
the most important Location Allocation Models in p-median model. Two types of
population representation were used in this study to represent the size of the
population's demand for primary health care centers in Riyadh, First, the centroid
point of the residential neighborhood, secondly: the population's estimation of
smaller spatial units of the neighborhoods using one of the most important and
accurate Areal Interpolation Techniques, Dasymetric Mapping. The results of the
study showed clear differences in the decisions to choose the optimal spatial
distribution of services and geographical coverage when the p-median model was
applied on the surface of the population representation at the centroid point of the
residential district or on the surface of the population representation results using
Dasymetric Mapping techniques. These results give a clear indication of the extent
of the difference in determining the optimal geographical distribution of services for
the top 10, 25 and 50 primary health care center service locations at different
distances selected from 1,500 to 3,000 meters according to the geographic coverage
of the population, which ranged from 1031,917 to 4153,389 people when using the
centroid point, and between 656,347 and 4286,472 people for the use of the
Dasymetric Mapping techniques. Dasymetric Mapping reflects the importance of
optimal population representation when using location allocation models, and is
very wary of using the centroid point of the neighborhood, especially as the
techniques of spatial ization and accuracy of their results progress.

Kay words:

Location Allocation Models; p-median model; Areal Interpolation Techniques;
Dasymetric Mapping.



