[image: image1.jpg]AJrban Geography
[Sommission Emerging Urban Transformations
2005272

16y
ugl

@
Multilayered Cities and Urban Systems

Idited by

Geetha Reddy Anant





[image: image2.jpg]SPATIALAUTOCORRELATION OF URBAN FACILITIES IN CITY
OF MASHHAD

Dr Mohammad Rahim Rahnama
Department of Geography, Ferdowsi University of Mashhad
Mashhad, lran

Absract: Nowadays. development of ungovernable citiesis depended on dispersal
of urban public facilities. appearance of new and varied requirements. Suitzble and
‘equal distribution of public facilities in throughout city can be decrease problem of
access in throughoutcity.

Statistics are the most important of description tools and analysis of properties
- phenomena’s in favorite zone.

The spatial partems have three: 1) Chustered 2)Dispersed 3)Random. You can focus
ondiscipline of spatial unites of favorite zone in division of spatial patters such as
clustereq, dispersed or randorm. Also you can measure similaricy or dissimilarity of
‘cach twin of neighbor zone units andthis purposes, this similarity will be showed for
spatial patterns then Autocorrelation will be made. For access to these purposes,
his research has been analyzod 51 urban areas of Mashhad by ARCGIS 0o, Geo
Data software, introduction of Moran's [ General G-statistics Indexes and public
facilities spatial distribution.

Results of this research busedd on Moran’s T index are displayed spatial distribution
‘of zones that have centralization of facilities are neighbor with each other. There
upon spatial correlation of public facilities is positive. Also value of General G-
statistic, equal O and value of z equal 79.74 clustered spatial patierns of points with
high centralization in level 0.05 explanatory spaces with high access are neighbor
ach other, Value of Moran's Leoefficient borwween two variables equals 0.08 gradient
of regression line between density of population and number of public facilities in
zones of Mashhad city is explained positive relation and weak between this tow
indexes, and it is cxplained that 7omes with high facilities are lied beside of zones
sith high density of papulation. Although value of Moran's Lis litde but almostis
accepled this fact

KEYWORD: Accessibility, Autocorrelation, Mashhad, Spatial equity. urban public
focility
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INTRODUCTION

The rapid growth of world urban population and its concentration in metropolis:
onthe one hand and the inefFiciency of urban management in meeting citizen demarx
onthe okher have resulted in the decline of urban equity. This triggered some rebellio
in different European and American cities in the mid 1960s. The concept of soci
equity. hence, entered the literature of geography. David Harvey was the fir
geographer to apply the concept in his valuable book Socicl Equity and the Cit
Tn his view. social equity was contribution to the goodness of the public, the incor
distributional criterion, fair allocation of resources and supplying the basic needs
people (Rhoshrooy, 2006). Proposing a correlation between social inequties ar
the structures of geographical spaces, Harvey, in fact, founded the new hum
‘eography. There emerged profound inequities between different income grou
since 1080s, known as the Neo-liberalism, Era when Regan and then Bush to
office in the US and Thatcher in the UK. Thereafter, Enropean and US geographe
quittedi heir nevtral and indifferent view about human living conditions and, instea
attach geographic space to ethics. equity-oriented and humanitarian consideration
(Mahdizadch, 2007). Also. in his book, Geography and Sacial Equity (1995
David Smith stressed that geography should be finked o social equity in both thes
and practice. Without social equity, geography would be incapable of improvi
human life (Harvey, 1997).

In the city, equity together with three principles, namely efficiency, environment
quality, and lvability form the four major categories of urban development (Sacedn
2003). Equity means the non-discriminatory distribution of functions, services
facilities, proper access (o servicc centers without bias for or against any of 4
residents in a city or urban zone. Therefore, with regard to spatial equity, urb:
public facilities gained importance because they could play an important ole in ¢
planring of the ity and its efficiency (Behravan, 2006).

Neverthcless, urban public spatial equity has developed considerably inthe last v
decades. Bus the planners have yet been unable o provide a comprehensive evaluati
of spatial equity because so far, spatial cquity as simply been not practical (Linmz
1999).

“This was cspocially the case because the mechanism applied for the assessment
urban public faciities was nota logical method witlin the framework of an organiz
and comprehensive evaluation program directly and easily usable by the planne
Fow experimental studies have worked on the oquity in urban spatial public facilii
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[image: image3.jpg]most of them focusing on equity in only one type of public facitities (Tsou ef af,
2005).

Moreover. litde attention has been paid to the effect of sparial analysis technology
onintegrative public facilities with regard to spatial equity (Kinmann, 1999), A umber
of researchers have applied the Geographic Information System to promote the
potentials of the spatial analysis by means of pracical results, while others have oty
used a simple map. As for the interative methods for assessing the spatial oquity in
urban fecilites. it s been dealt with only minimally.

Tomake up forthe shortcomings of the availabie researches, the Untegrated Equity
Tndex was used. These indices are based on a perspective of the spatial analysis of
access theories, Geographic Information System, as well as spatial analysis nodels
including Spatial Antocorrelztion of Motan’s T and Gary Ratio cte. (Tsou et af,
2005)

In the Tast fifty years, Iran has also been confronted with intense population
displacement,especially urban popalation growth and the concentration of populstion
in big eities (Iran Statistics Center, 1976 & 2006). The rapid growth of urbanization
on the ome hand and the incapability of urban management in providing services on
the other have led o imbalance in the spatial distribution of the population and
fucilities and urban public services. This has brought abont spatial imbalance. In
these conditions, spatial equity and the access of allcitizens to public facilities has

important. This has necessitted the application of gevgraphic sputial analysis
1 to detect spatial inequitics and plan for spatial equity.

o attin this goal, .. to detect the spatial of urban public facilities and to plan for
jualizing public access to urban faciitics, the present study was carried out in the
ity of Mashhad. Due to imbalance between the rapid population and structural
wihand the provision of public facilites, the ity suffers from spatialineqities in
itizen access o public facilties, The study tries to analyze the inedquities in access to
rba public factlities by means of Spatial Autocorrelation mdel and combining it
ith Geographic Information System.

TATEMENT OF THE PROBLEM

ashhadis the second metropolis in fran, and the largest religious city of the country.
ue to the presence of the holy shrine of the Eightb Imam of Shia. the city has a
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history of 1200 years (Emam, 1948). i is spread over an area of about 300 squar
kilometers and accommodates a population of 2527000 people (Mashhat
Municipality. 2008).

Duetoits pilgrimage. historical and natural attractions as well as s strategic location
and political and regional characteristics, Mashhad is annually visited by 70000¢
forejgn and 16300000 asional tourists and pilgrims (Mocmni e7af, 2008). Annualy,
the city population has grown %3. 18 and its area has grown %4.28. I the Last thirty
years (1976 -2006). The prosision of facilities has not grown in proportion 1o the
population and structural growth of the city.

Despitc the rapid spatial cxpansion and population growth of the city, the urban
‘management has ot bocn able to provide public faclities for the citizens due to such
reasons s fund shortages and the low Instiutional capacity of the Municipality. Thus
the perspective of the city spatial development indicates spatial imbalances of the
concentration of population and facilities in different zones of Mashbiad. Concurrent
with these changes, the anilyses of urban spatiad distebution have been sone-cetered
(Behravan, 2006 & Shahnooshi, 2007). No intcgrative spatial analysis has yerbeen
made based on the access criterion with regard o the urban transportation network
10 detect spatial imbalancs. Therefore, the research purposc here concerns the
analysis of access to public facilities nd the concentration and dispersion of public
services in the city of Mashhad and the way the citizens hawve access 1o such services
based on aceessibility indices. Hence, the tollowing hypotheses were proposed.

HYPOTHESES

1. There is no significant correlation between spatial distribution of the population
andthat of urban public failities

2. The distribution and dispersion of rban public facilitics i the ity somes of Mashbad
donot have spatial autocorrelation.

RESEARCH METHOD

The research method s anlytical and quantitative, In addition toestensive application
of different potentials of Geographic Information System such as map calculator,
buffer, network anatysis etc., we used the Spatial Autocorrelation Technigue, Moran's
1, General G-Staristic, and Bivariate Moran’s I in the environment of Geo Data
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[image: image4.jpg]software to analyze the relation between population density and spatial distribution
and access to urban public facilities. Also The scope of the study includes the services
of Mashhad Municipality in 12 municipal zone and 5| urban districts in an area of

275 square kilomerars, The data about 12 types of public facilitics and services

were collccted in this scope through questionnaires and reference fo the relevant
organizations (figure 1)

PROVIDING AN INTEGRATED PUBLIC FACILITIES ACCESS
SYSTEM

“To provide an fntegrated public facilities accss sysiem in the city of Mashhad, the
following steps were taken:

Pruviding Mashhad Network Map

Considering research goals i.¢. spatial analysis of access to urbun facilities, we first
‘need to prepare the map of the network. Thus the map of access nerwork of Mashhad
was formed through the Network Analysis icon in GIS (figure 2).

Data Collection apd Feeding into GIS

For the spatial anclysis of the public facilties in the ciry of Mashhad, we first collected
the data about the 12 kinds of public facilities through reference (o the respective.
offices and organivations as well as field study by nicans of questionnaires. Thena
ayer of map was prepared for each of the facilities and the location of cach of the
different public facilities (12 kinds of facilities in 820 sites) was marked on the map
of Mashhad in GIS. In total, 12 Tayers of maps of public facilities in the city of
Mashhad were prepared. Figure 1 represcnts all urbun facilitics in the city of
Mashhad

Figure I The spatial distribution of public facilifies (12 kinds) in the city of
Mashhad

CALCULATING THE RADIUS OF ACCESS TO PUBLIC FACILITIES

In this stage, based on the weight and importance of each of the facilities we ran
Butter which determines the access to those facilities. This scope was defined with
regand to the access network of the city of Mashbad and the standaud uccess distance
w cach of the public facilities. For instance, bascd on the number of beds and the
haspital prade, the access rate to hospitals has been determined in a hierarchy of
ditferent accesses with radii of 1. 1.5 and 2 kilometers. Figure 2 displays the access
rate 10 hospitals based on the access radius of each of them. Such maps were also
‘prepared for other facilities.

ASSIGNING WEIGHT TO THE RADIUS OF ACCESS TO FACILITIES

[n this stage, the access or enjoyment of city districts from the twelve kinds of
facilities based on their performance radius was classified at three levels as high,
‘medium andlow. Todo this, we assigned score 1o those sections of thecity whick
were within the performance radius of urban facilitics, Score 5 was assigned o the
periphery of these scctions (twice the access radius), and score | to other city
sections which have woak access 1o those facilities. In fact, three separate layer:
(high access, medium access and low access) were prepared for each Kind (12
Kinds) of urban public facilitics.

Figure 2 Access radius 10 hospitals in the city of Maskkad by means of
nenwork analysis
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[image: image5.jpg]Figure 3 The radius of weighted accessibility to hospitals in Mashhad city
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At last, the three maps were converted from vector (o raster format. Using the
Union icon in Are GIS 9.2 software, the three maps were combined to come up
with a single map. Figure 3 displays the tiple levels of access to the hospitais in
Mashhad. The same method was applied to other facilities too. Thus, the ity of
Mashhad was divided into three sections of low, medium and high access i termns of
access toeach of the public facilitis, and the corresponding maps for each section
were prepared.

COMBINING THE MAPS:

Finally,all the 12 maps of weight access to the public facilites of the city of Mashiad
wero combined by means of the Map Calculator icon fesulting in & new map which
shows the access degree of all districts of Mashhad to all the city facilities with
different accesslevels. Figure 4 represents the result of the final combination of the
12 layers of mups of access to the facilities throughout the city of Mashhad. The
lighter sections on the mup represent weaker access to the services. The figure
nanurally displays the spatial distribution of access fo public facilities and fnally the
spatial equity. The farther we £o from the city center, the less concentrated the
facilies become. Access to public facilities does not provide ahomogeneous spatial
perspective. Itis indicative of inequity.
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THE ANALYSIS OF ACCESS OF MASHHAD URBAN DISTRICTS TO
ALLURBANPUBLIC FACILITIES

‘Whatis important in the integrated access model is the analysis of the degree o
enjoyment (access) of city districts from all urban public facilities in 2 combine:
form. Considering the 12 kinds of facilities and the triple levels of access (Higt
medium, low), and the spatial dispersion of facilities in the city of Mashhad and th
final combination of al} layers of facilities, a Last, we come up with a mode] of th
spatial dispersion of access. Figure 4 displays this state, in which disriets of hig
access concentration are located in the central and western parts of Mashhad i thy
form of a dense spots. The city peripheral sections have weak access and spars
concentration of public facilities. In fact we have come up with patters of spatia
distribution,

PATTERNS OF SPATIAL DISTRIBUTION

According to theliterature, patierns of spatial distribution generally have three forms
1. Clustered, 2. Dispersed, 3. Random. In most geagraphic issues, ther is no clea
reason why patters should be clustered. dispersed o random (Anselin, 1995).

Toanalyze the spatial distribution of the rhan public facilities and their concentratio
and to smudy the access degree 1o those facilities and detect the concentration spot
and the manner of distribution of urban public facilities (clustered. dispersed o
random) and at last the spatial equity, we used Spatial Autocorrelation Model.
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[image: image6.jpg]SPATIALAUTOCORRELATION

Tn the classification of spatial patterns, whother clustered. dispersed or random, we
may focus on the order of arcal units, We may measure the similarity or dissimitarity
ofeach pair of adjacent areal units. When theso similaritics an cissimilarities for
spatial patterns are summarized, spatial autocortelation is formed (Clark, 1986).
Spatial autocorrelation means that the value of the studied attributes is auto-correlated
and their correlation s documentable to the geographic order of phenomena.

Strong spatial autocorrelation means that the values of the artributes of geographic
phenomena strongly have correlation (whether strong or weak). If the attribute
cocfficients of adjacent geographic phenomena have no obvlous relation and order,
they are sald to have weak spatial relation or a random pattern.

Spatial autocorrelation is a valuable analytic device to describe how spatial patiemns
change in the course of time. The results of such studics help us hetier understand
the way spatial patierns have changed since past times. The results can thus be
valuale in understanding the current factors which affect spatial patterns. Morsove,
the study of spatial correlation has important implications for the application of
statistical techniques in the analysis of spatial data. For the measurcmment of spatial
autocorrelation. there are statistics which allow us to work with points or polygons
Careal units). Here we focus on areal units.

DIFFERENT CRITERIA FOR SPATIALINTERACTION

Thereare different models for the measurement of the statitics of spatial ineruction.
Ifthe spatal attributes or the variables under study have nominal and birary scales
(2.2, attributes have only two possible values: zero, onc), ten the joint count statistic
can be usod. Tf the measured spatia] variablos have interval or relative scales, then
the proper spatial interaction statistics are Moran's I and Gury Ratio and a possible
selection of other general G-statistics (lec e7.af, 2001).

The indices of Moran and Gary have common fearures, but their statistical
characteristics are different, Most analysts favor Moran's Index largely becauscits
distcibution characteristics are more favorable (CLiff & Ord. 1973, 1981, Clark,
1986). Yetboth methods are based on the comparison of the values of neighboring
areal units. I ncighboring districts units over the stmdy ares have similar values, then
the statistics should indicare  strong spatial autocorrelation. If neighboring areal
units have highly dissimmilar values. then the statistics should indicate a srong negative
spatial autocorrelation. The two model. however, apply different methiods to compare
neighborhood coefficicnts,

516

All these criteria can be considered as global indices of spatial correlation or
concentration, for a siatistic or value considers a derivation for the entire study area
which describes the comprehensive spatial relation of 2l areal unts, There is, bowever,
noreasen t believe that every spatial process is homogencous in its distribution.
The significance of spatial autocorrelation can be changed by situations. So a spatial
distribution or pattem can be heterogeneous in itsell. To describe the heterogeneity
of spatial autocorrelation, we must depend on criteria which can discover spatial
autocorrelation in a local scale. The local indicator of spatial association (LISA) and
local G-statistics are used for this purpose.

Moran’s [

ED) R CER CRT IS ) 2
WZ(,{‘,J)Z uzu,f})z

Moran's index is simply as follows (Formula 1) (1)

X, is the coefficient of the interval or relative variable in the arcal unit I; n is the
‘number of arcal units; w,is the weight (includes urban facilities). Moran’s index
varies between - and 1.-1 equals negative spaial interaction and 1applics to positive
spatial interaction,

Ifthere is no spatial interaction, the expected Moran's T will be zero. The
expected Moran's T equals (Equation 2):

@

(n=1)

niis the number of areal units and E, is the expected indcx. When the calculated
Moran’s index is larger than the value of the expected index. the spatial dispersion
pattern is confirmed and vice versa (Lec ef al, 2001).

“The results of the applicatian of Moran's | in the spatial distribution of urbun facilities
in Mashhad came out. Moran's Lis positive and equals 0.35, indicative of aclustered
spatial distribution of public facilities in the city of Mashhad because s the index
approximates number . there will be more concentration. Since the calenlated Z
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[image: image7.jpg]score (198.31) at the significance level of 0.01 is larger than the expected value
(2.58),the clustered disteibution of facilities and Moran’s is confirmed. Thatis to
say that the aseas of concentrated facilties are located adjacently and are neighbors
and vice versa, Thus the cocfiicients of spatial corelation of the public facilities in
the city of Mashhad is positive (figure 5). On the other hand, in case Moran’s ¥
equals 1, itindicates a completely justly spatial distribution. As it shiffs from | to
serothe equity degree declines. and in the number -1, it reachs toral unjust spatial
distribution (Tsou et af, 2003). Comparing this situation with Moran’s I for public
facilifies (+0.35), we can say that the access to facilities s relatively just.

Figure 5 Spatial distribution of public facilities in the city of Mashhad based
on Moran’s {

GENERAL G-STATISTICS

Morart’s Twas well made for the statistical featuress and description of global spatial
cormelation. However, thoy are not efficient in defecting various Kinds of spatal patte
classification. These patierr are sometimes called hot spots and cold spots. For
example. f bigh values are close together, Moran's Tnd Gary's Ratio imply arelacively
high positive autocorrelation. This class (cluster) of high values may be called a ot
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spot of concentration. But the high positive autocorrelation shown by Moran's 1 and
Gary's ratio might have resulted from adjacent low values. This kind of cluster can
be called a cols spot, Moran’s 1 cannot distinguish these two kinds of spatial
‘autocorrelation. The general G-statistic (Getis & Ord, 1992) is preferable to Moran’s
Tin detecting hot and cold spots in the study area. These hot and cold spots can be
considered as spatial concentrations (Thommas ef af, 1980).

Like Moran'’s I, the General G-statistic is also dependent on the statistics resulting
from erisscross multiplication, This result of cross-product is often called Spatial
Continuity Criterion, Itis defined as the formula below (formula 3):

Gy = B g :L%E‘fix“ ®

PR
Because {1, the General G-statistic is defined by the distance criterion (D). Within
that distance, the areal units can be considered as i ncighbors. The weight of w, (d)
equals | it s within the distance d; otherwise, it oquals zero. Therefore, the weights
‘matrix is basically a symmetrical binary matrix, but the neighborhood relationships
are defimed by the distance d. The suim of weights matrix equals (formula 4):

w=Y Ywdd) w=Y, Tl @

Refore the calculation of the general G-statistic, we must define the distance d in
‘which areal units are considercd as neighbors.

The general G-statistic for public facilities in the city of Mashhad was calculated
based on the above formulaand the distance of 1000 meters which is considered as
adjacent (neighbor) foreach of the areal units. The results are displayed in the figure
below (figure 6). The value of G cquals zeso and the Z score is 76,74 which is
significant at0.0! level. This indicates that the spatial pattern of the concentration of
utban facilities in Mashhad s clustered with low concentration (cold spot); spaces
with low acess coofficient are concentrated adjacently. Points of high access ase
not so connected

Therefore, compared to Moran’s 1, the application of this formula have better
displayed the local differences which include high concentrations (ot spots) and
low concentrations {cold spots). But Morar’s [ cannot explain Jocal differences.
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[image: image8.jpg]Figure 6, The spatial autocorrelation of public facilities of Mashhad city
hased on the General G-statistic (Getis-Ord General G).

THE RELATION BETW ‘THE POPULATION DENSITY OF AREAS
AND THE CONCENTRATION OF PUBLIC FACILITIES

Tn addition 10 analyzing the spatiat conceatration of the public Factlities of the city, by
means of Moran's L. and the General G-statistic which was done univariately. in this
section. the relation betsween poputation density and facilities density (number) was
caltulated bivariately by means of Geo Data software. The difference between this
method and the above method is that in the first method. the concentration of facilities
based on access radius as a combination of 12 kinds of facilitics was calculated
through assigning values regardless of the limitations of official geography (area
‘borders and municipal zones) while in this method, the concentration of facilities and
population densiey was calculated with regard to their distribution within the borders
of the arcas.

BIVARIATE MORAN'S T

1o addition to univariate Moran’s T, we can apply two variables for the analysis
the spatial autocorrelation of Moran's T (Ansclin. 2008, This situation has bec
defined for the two indices in the figure below: index of population density of arce
of Mashhad (axis X) and index of public facilities density in the azcas of Mashha
(axis Y. Moran’s [ equals 0,0859, and Moran's regression line has positive gradien
turis very weak. Compared to Moran's univariate sutocorrelation analysis, bivaria
analysis better shows the refationship between population density and the dispersio
ofurhan public facilities in Mashhad (figure 7)

Figure 7 Bivariate Moran's 1 in Geo Data sofiware

Moran's diagram in the left comer of figure 7 shows this situation. This diagram h
four sections, each representing a class of the four types of spatial correlation.

1. High-high: The right-side of the upper scction of coordinate axis. This secti
has both high population density (Axis X)and high number of facilfies (Ax
Y). This area contains developed units and cnjoys facilities and service
The spots colored vellow in figure 7 represent their location in hatched for
of map seventh.

2. Low-low: The lefi-side of the lower part of the coordinate axis in the abo
diagram. which has both low population density (Axis X) and low numbx
of facilities {Axis Y). With regard toits low population density, this arca
natof the first priority in service development and provision.
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[image: image9.jpg]3. High-low: The right-side of the lower section of the coordinate axis i the
above diagram, which has high population density (Axis X) and Iow number
of facillties (Axis Y). With regard to its high population density and low
donsity of facilities, this area s of the first priowity in service devclopment
and provision

4. Low-high: The lefi-side of the upper part of the coordinate wis in the above:
diagram, which has low population density {Axis X) and high number of
facilities (Axis Y). This area does not need service provision. We should
evenrelatively prevent the concentration of facilities or decentralize them.

‘The only area in which there is a strong positive correlation between population
density and facilities density i the high-high section. Other arcas arc confronted
with limitations in their development and must be prioritized for the concentration of
public services and development.

RESULTS

Balanced spatial distribution of arban facilities and the casy access of the citizens to
such facilitics will lead to sustainable urban development and the establishment of
spatial cquity in the city. Moreover, it will roduco unwanted inner-city trips, hence,
economizing, on fuel, a5 well us reduction of cavironmental pollutions. Inegrated
access analysis was also made possible by means of GIS and such icons as Network
Analysis, Spatial Autocorrelation Technique. and their respective coefficints like
Moran’s 1. General G-sratistic and bivariate Moran’s T in the environment of Gen
Data software. The results of the application of the above modcls in the analysis of
integrated access o 12 kinds of public facilities with spatial distribution in 820 paints
in the city of Mashhad proved the relative efficiency of the model in the spatial
analysis of the relation between population density and access (o public fucil
‘The results of the application of Moran’s Tin the spatial analysis of urban facilities
indicate that the spatial distribution of public facilities i the city of Mashhadis in
clustered form witha Moran’s Tequal to 0.35. This moans that the arcas with high
concentration of facilitcs or lacking facilites are located adjacently und are neighbors.
‘This coefficient cannot explain local differences: we must. therefore, apply otber
ocal spatial autocorrelation indices. Thus, we uscd the General G-statistic as well

Since G value is zero and Z score is 76.74at the significance level of 001, it is
indicated that the spatial pattem of the concentration of urban facilities in the city of
Mashhad is clustered with points of low concentration (cold spots). This means that
spaces with low access coefficient are concentrated adjacently and vice versa. It
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alsoindicates that the distribution and dispersion of the urban public facilities i
zunes of the city of Mashhad does not have high spatial autocorelation. The rese:
hypothesis s relatively verified.

Moreover. in the calculation of bivaiate Mora’s L Moran's I equaled 0.08, wh
with regard to the gradient of the regression tine between population densify (/
X) and the number of public facilltics (Axis Y),indicates a positive but not sosir
correlation. This reveals the fact that the arcas with a high number of facilitcs
adjacent to the areas with high population density. Although the value of Mora
is inconsiderable, it relatively confirms the fact that the correlation between th
two varables s positive but very low. Thus, reaively, it does not confirm the rese
hypothesis which stated that there is no relution between population density and
concentration of faciliies and access to themn, It s not, however, so eliable since
value of the coefficientis very low.

Tn conclusion, those areas with minimal access to public facilities (figure 7) she
be prioritized for plans of facilities provision. This way, itis made possible to at
spatial cquity and balanced growth as well as stable development, prevent unway
rips and reduce environmental pollutions.
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