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Abstract: GIS-based analysis incorporates geographical information such as the proximity to various facility
provisions by considering different socio-economic groups, in order to determine the scenario of facility
provision in an urban area. The GPS coordinated data of household and various facilities is obtained through
physical survey work. A GIS based Proximity tool (Near Distance) is used for analysis. Paper presents an
example where the problem is solved considering Euclidean distances. The provision of delineated facilities is
evaluated by considering household characteristics which is categorised into various socio-economic groups.
The nearest distance of each group with its surrounding facility is statistically analysed to find the percentage
allocation of each groups with identified nearest facilities. The study results summarised that higher income
group household tend to be concentrated near the area accessible to all three facilities compare to the other
middle and lower income group that favouring the decreasing preference to the facilities. It is also seen that all
group of household prefer to situate at the vicinity of available health facility compare to the other facilities.
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|INTRODUCTION What Is Provision Analysis?: The concept that requires

Facility provision can be defined as the simplicity income) needed to bring about the selling or provision of
with which activities in the society can be reached, a particular service. In the provision of free public
including needs of citizens and public services. Distance services, the minimal value (threshold) will not be
measures are the simplest accessibility measures, measured in respect of income or profit but will relate more
counting the distance from one location to different to the efficiency of providing the service to at least a
opportunities. It can be measured as average distance, minimum (viable) number of clients. Thus, setting the
weighted area distance or distance to the closest distance and threshold standards are pivotal to the
opportunity. The estimation of these distances can be outcomes of the analyses [1].
performed in several ways, from simple straight-line The spatial relation in terms of provision of existing
distances to more complicated impedance formulations. facility locations with different socio-economic groups are

Analysis of accessibility of facility provision by derived to analyse preference and concentration of
various  income  levels of community is extremely useful various income group levels in the surrounding residential
for  long  term  planning as they support the allocation regions.
and reservation of land for various uses including open It is clear that not every facility within the
space and facilities within a planning area, as well as neighbourhood will be located at the stated distance.
being a firm guide when communicating with private Therefore Geographic Information System (GIS) may be
developers and other tiers of government regarding local used to estimate centroidal distance from production to
planning needs [1]. attraction centers. A key feature of analysis is the use of

The U-shaped relationship between utilisation and GIS proximity analysis path distance method to measure
distance was explained by the spatial zonation of socio- straight line traveling distance from household to nearest
economic status. In addition, several studies have found facility. As it is clearly stated [3] that studies that use
that the relationship between measures of socio-economic straight line distances as a proxy for the geographic
status and utilisation of facilities differ according to accessibility of facility would need to be careful to ensure
degrees of geographic remoteness [2]. that  the  estimation   methods   used   are   robust   to  the

consideration is the minimum market (population or
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presence of mean-reverting errors. Phibbs and Luft (1995) in the region of south Gujarat. The city is connected by
and Fone and Christie (2006) have suggested that the road and rail with the major cities and towns of the state
crow-fly distance is a good proxy for travel times and thus as well states of Maharashtra and Madhya Pradesh.
suggest that the use of straight-line distance can be
justified in some circumstances. Since Surat city is a plain Demographic Profile: Surat is India’s twelfth and
province and is having a wider road network, these Gujarat’s  second  most   populous   city  after
straight line distance measures are likely to provide more Ahmedabad (Source: 2001 Census). The city is one of the
plausible estimates of provision analysis compare to the 11 cities in the country, which attained metropolitan
road distance measure. Also this is the wide analysis status in 1991 census by crossing the one million mark.
considering 78.5 sq.km area of the Surat city, the straight The city is having highest growth rate (47.04%, As per
line measure prove to be the justified way for the analysis. 2001 census) in the State and second in population

Socio-Economic Groups: Based on the visual has experienced a rapid population increase in the last two
observation, four types of socio-economic groups are census decades (1971-’81 and 1981-’91). During the
developed. (i) SEC-A: This group includes High to very decade 1971-’81 the population of the city grew at a rate
high income group people. The visual observation of of 85.35 per cent. This was the highest among the 23
single detached or semi-detached bungalow and luxurious existing metropolitan cities. In the following decade the
flats fall under this group.(ii) SEC-B: Middle Income group city again witnessed a remarkably high population growth
people having Row-house or low rise 1BHK apartment. rate of 66.01 per cent.
(iii) SEC-C: Lower Income group people residing in
chowls, single rooms, etc. (iv) SEC-D: slum Study Area: A circle having a 5 km. radius as shown in
settlement/pockets. figure is taken into consideration for the study purpose.

Study Area and Profile area  of  city.  This  portion  includes  the   major  portion
Locational Aspect: Surat city, which is the headquarter of of   central,   eastern,   western   and   northern   area  of
Surat district is situated in the center of south Gujarat, the  city  which  is mainly accumulated with residential
along a west coast of India almost at equi-distance land  use.  The  skipped  portion i.e. southern side is
between Mumbai (260 Km.) and Ahmedabad (224 Km.). It mainly industrial (Gujarat Industrial Development
is situated at latitude 21 12’ N and longitude 72 52’ E. One Corporation) area.
of the biggest west flowing rivers in India, Tapi, meanders
along the northern limit of Surat City and then slices Data Collection:   A   bicycle   handlebar-mounted
through the western portion of the Municipal area before Garmin   (Etrex)    global    positioning    system   hand
joining Arabian Sea at Hazira-Dumas, at a distance of held unit was used to record the geographic location of
about 16 Kms. from the center of Surat City. The city is each person performing physical activity and a
located along long principle rail corridor of western corresponding paper matrix was used to record an
railway between Mumbai and Ahmedabad. Surat is also assortment of observable residential characteristics. A
well connected to one of the busiest interstate trunk route data collection pass on the bicycle consisted of starting
in the country known as National Highway No. 8, which at one end of the major road, riding down to the road
plies at a distance of about 25 Kms. It is the biggest city approaching     all      minor      roads      connected    with.

density (653), after Ahmedabad (718) (2001 Census). Surat

This  circle  includes  old  CBD   and   its   surrounding

Fig. 1: Location of Surat city, India
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Fig. 2: Facility Provision in Study area

Fig. 3: Household distribution of different Socio-
economic groups

This approach of data collection captured the records at
the centre of society (if it is society/slums/apartment
cluster), at front end of high rise, at midway in case of row
house type structures. Each record includes the collection
of Latitude, Longitude, type of residence and type of
socio-economic group.

Delineation of Facilities: The provision of facilities in the
study includes three services namely Health, Education
and Recreation. As these three facilities is the basic
requirement for the community, the spatial relation in
terms of its location with different socio-economic  groups

Table 1: Sample data attributes of Distance for Educational Facility

will analyse preference and concentration of various
income group levels in the surrounding residential
regions. The Health facility is considered in the study by
obtaining the location of various government and private
hospitals, urban health centers and medical centers.
Education facilities include schools and colleges.
Recreational sites are considered by obtaining the
location of gardens, parks and entertainment zones.

Methodology: GIS techniques are utilized to analyze the
spatial distribution and relationships based on the
provision of facility with various income group
households viz. Sec-A, B, C and D.

In the process of obtaining both distances and the
household income group, the estimates derived on the
assumption that the local residents use the closest facility
amongst all of those facilities whose GPS coordinates
were collected. In other words, the GIS proximity path
distance tool attempts to locate the best situated facility
on the map to reach in the shortest travel distance
required.

The GPS coordinated data of household (Sec-A, B, C
and D) and facilities is loaded in the ArcGIS software. The
Generate Near Table proximity analysis tool is used for the
identification of nearest distance from each household to
the surrounding facilities. The distance is bifurcated
based on the facilities and the cluster of socio-economic
groups.   Table 1 shows the sample of the data attributed
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Fig. 4: Distances attribute statistics for Health facility 

in MS Excel Sheet. The database thus derived is being
analysed to find the percentage allocation of total output
household  distances to that particular facility. The
Orange data mining tool is used for the analysis to find
percentage allocation of the nearest distance of
household to nearest facility for 25%, 50% 75% and 100%
household coverage. Figure 4 shows the calculated value
of distance in terms of percentage allocation within each
socio-economic group.

Analysis of Facility Provision: Physical access to
facilities is critical in services planning. This is because
the distance to a facility is a significant factor for mobility.
Although literature indicates improvement in service
access and there is continued investment in
infrastructure, there are still questions regarding service
access in relation to socio-economic distribution. Access
level in literature was analyzed on a basis of a survey
conducted country-wide on services provision in the
country but does not adequately portray the access levels
accurately. Given the shortcomings of self-reported data
and  the   many  interpretations  of  distance  unit  in  the

various languages of the country, the reported statistics
needed to be verified with more robust, spatial analysis
techniques to identify facility gaps and need [4].

RESULTS AND DISCUSSION

The provision of Health, Educational and
Recreational facilities are evaluated by considering all four
groups viz. Sec-A, B, C and D. the overall results derived
by obtaining the nearest distance of each group of people
with its surrounding facilities. The distances thus
obtained, is statistically analysed to find the percentage
allocation of each groups with nearest facilities. The
percentage allocation is broadly categorized in to four
groups of 25%, 50%, 75% and 100%. The graphs are
prepared by considering percentage allocation and
nearest distance to the facilities among all four socio-
economic groups.

All three graphs represents nearest distance to each
facilities.

Figure 5 represents the nearest distance of all four
groups to health facilities. The graph derives that 75%
population of each group get the provision of health
facility within 2 km radius from their location. This
represents the balanced distribution of this facility. The
remaining population (75% to 100%) of group Sec-A and
Sec-D is having a facility within 9km and Sec-B and C
within 14 km from their present location. Some remote
places which are still on the edge of development may
face such a long distance provision. Therefore the
provision of small health center at remote places may
benefit the small cluster of middle and lower middle group
people.

Educational facility reflect different scenario from that
of health facility described above. It is clearly observed
from the Figure 6 that 75% population of group Sec-A, B
and C is finding provision of educational facility within a
radius of 0.5 km while only Sec-D group have to reach up
to 1.0 km. This clearly represents the location pattern of

Fig. 5: Provision of Health Facility
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Fig. 6: Provision of Educational Facility

Fig. 7: Provision of Recreational Facility

Sec-D is not being attracted by educational facilities due
to the high rate of illiteracy. It can also be seen that
remaining 25% population of group Sec-A prefer to stay
within a radius of 3 km from educational facility.

Figure 7 comprise by provision of recreational facility.
The graph represents decreased preference of 75%
population of each group. I.e. the distance is reciprocal to
the income group. The higher income group (Sec-A)
people get recreational facility provision at minimum
distance of 3 km followed by Sec-B having a distance of
5 km, Sec-C by 6.5 km and Sec-D by 6.0 km from nearest
recreational site. The scenario of total population (100%)
also attracts Sec-A people with least distance of 8.0 km. In
other words, households having high income group tend
to be concentrated in areas that have better geographic
access to recreational sites.

However, apart from all these findings, one caveat is
that the household location data which do not include
either mode of travel or vehicle ownership, even though
richer households live the same distance away from health
centers, on average, as do poorer households they may
still face shorter travel times if they own their own
vehicles.

CONCLUSION

GIS-based analysis of facility provision among
various socio-economic groups represents the
behavioural scenario in accessibility.

From the above stated results, it can be summarised
that higher income group household tend to be
concentrated near the area accessible to all three facilities
compare to the other middle and lower income group that
fevering the decreasing preference to the facilities. It is
also seen that all group of household prefer to situate at
the vicinity of available health facility compare to the
other facilities. 

The overall distribution of various facilities and
Euclidean measure with different socio-economic groups
is useful for long term planning in developing countries
like India. 
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