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Abstract. The monitoring of socially excluded localities requires data sources with a sufficient
frequency of data flow to quickly detect the changes and allow taking appropriate measures in time.
The register of unemployed persons may provide important indicators of the unemployment status
of individual localities and also a movement of social conditions there. A special processing of data
from labour offices is necessary to protect the personal privacy. Detection of endangered localities
in Ostrava city was based on data records from 2007 and 2009 using both quadrat and kernel
methods. A share of registered unemployed to inhabitants in productive age can substitute the rate
of unemployment due to high correlation of both indicators. Other evaluated factors include rate of
unemployment for young people (between 18 and 25), for older people (between 50 and 65), share
of unemployed with basic education, share of health-handicapped unemployed and share of long-
term unemployed persons. The comparison of the quadrat and kernel methods indicates more
advantages for the kernel type of data processing and aggregation. The method enables to reveal
also localities not discovered by experts. The identified localities were compared with a social
typology of the city and the evidence of minority ethnic based localities. Monitoring of selected
localities utilizes temporal changes of localities expressed in aggregated values, changes of
indicators’ values and its internal spatial structure. The monitoring of selected localities during
several months of 2009 demonstrates similarities and differences in the movement.

Keywords: social segregation, residential separation, kernel map, unemployment

1 Introduction

A specific status of Ostrava city among other large cities in the Czech Republic is determined by its
geographical position and namely by its specific history. The Ostrava city has been formed by
industrial boom in 19st and 20st centuries. It obtained more features of conurbation and urban
agglomeration than characteristics of the classic concentric urban scheme.

A social progress after 1990 deepens differences in the society. The socio-spatial structure of the city,
respectively segregation, is the result of the process of socio-economic differentiation. Extensive
discussions concerning the socio-spatial structure of the city and its explanations have continued
between the sociologists of the city and social geographers to this day (for instance the dual-city
concept by Castells [6]).

The characteristics of Ostrava’s built-up area (nhon-continuous built-up areas with many gap sites, free
or occupied by brown-fields, contaminated areas, parks or semi-natural forests) facilitate the process
of establishing and fixing internal peripheries and excluded areals inside the city.

The concept of marginalisation is usually perceived mainly as a phenomenon creating a periphery of
society. Thus it became a part of the concept of social exclusion [13]. “Social exclusion is defined as a
situation when an individual or a group of people do not fully participate in the economic, political or
social life of the society, or when their access to income and other resources does not enable them to
reach the standard of living considered as acceptable in the society” [11]. Social exclusion can
manifest itself at the economic, political, social or cultural level, but also at the levels of symbols or
spatial arrangement.

Residential segregation is the involuntary “division of differentiated social groups into different
residential districts of the city. It is the spatial expression of inequality.” [5]. If such division is voluntary,
it is then usually called separation. With regard to the size of the territory, residential segregation may
exist as the segregation of inner cities and the hinterland within the framework of metropolitan areas
and municipal regions, or as the segregation of individual city districts inside cities, or even as the
segregation of individual residential blocks [12].

Residential segregation also influences the emergence of the concept of segmented labour market
within Economics. The term ‘labour market segmentation’ implies processes through which there
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occurs separation of certain groups of professions or occupations (similarly as in the process of
segregation in cities), which leads to the creation of labour market segments, i.e. division of the market
into smaller homogeneous parts which, to an extent, are independent of each other due to the
existence of barriers. The nature of such barriers may be geographic or professional, they may have to
do with the worker’s relationship to the employer and in some cases, it may be the socio-demographic
characteristics of the worker which become a barrier — for instance his or her race, gender or age [15].
Sociologists usually differentiate between three types of separated territories — ghettos, enclaves and
citadels. Ghettos usually develop as the result of the process of segregation. It is possible to
differentiate between two types of ghettos: the classic ghetto and the ghetto of the underprivileged.
The classic ghetto is defined by spatial separation, inferiority and the involuntary definition of identity.
In addition to the previous characteristics, the ghetto of the underprivileged is also defined by the
special relation of the residents of the ghetto to the rest of the society, for instance in the form of
economic or social exclusion [14].

This development endangers common functions of the city, social interactions and relationships of
inhabitants. The monitoring of these processes becomes a necessary part of urban management.
Usually one of the most important factors is an unemployment especially combined with discriminating
personal factors like a low education, higher age etc.

The paper describes several possibilities of GIS application and selected data sources suitable for
social morphology of the city and monitoring of excluded localities. Spatial differentiation here is
perceived in the context of local labour market.

The main objective is to evaluate contributions of two methods of data agregation (quadrat and kernel
methods) for assesment and monitoring of socially excluded localities on the example of Ostrava city.

2 Data sources

The continual monitoring of city processes requires data sources producing dense data flow in time
and space. Principal data sources for such monitoring are registers created in public sector. The
concept of four basic registers for public administration in the Czech Republic will enable to share data
among public authorities in a safe and controlled manner via information system of basic registers [7].
The register of territorial identification, addresses and real estate properties (RUIAN), register of rights
and duties, register of persons (economical subjects) and register of inhabitants will enable to design
indicators suitable to monitor current urban situation and contribute to mapping of social morphology of
the current city. Significant information can be also found in the Register of unemployed persons,
designed for and managed by labour offices.

These main data sources should be completed from other evidences and information centres,
including non-governmental (i.e. charity), health services etc.

Registers contain high volume of data, unfortunately with a low consistency and weak possibility of
interlinking databases to make geocoding.

Processing such data strongly requires data harmonisation and elimination of various errors (resulted
from semantic and content differences due to a low input integrity constrains, and insufficient
locational schemes).

Most of the above mentioned sources contain confidential data. To protect personal privacy it is
necessary to applied appropriate data processing.

The collaboration with the Ostrava’ Labour Office began at October 2006. Since March 2009 the data
exports are provided each month. Similar collaboration was established with the City Authority,
providing periodically a population data.

The data from both registers are geocoded using addresses points from GIS of the Ostrava city and
RSO (Czech Statistical Office). The success rate for geocoding is usually more than 95 % (99.5% in
2009). Due to the high variability and privacy protection the data is aggregated using quadrat and
kernel methods.
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3 Methods of data aggregation

Quadrat methods are based on summarisation of data falling into regular (usually square) cells
covering the whole study area. The size of quadrats is 100x100 m to enable detail evaluation of local
conditions.

The kernel method was originally developed to obtain a smooth estimate of a univariate or
multivariate probability density from an observed sample of observation. A bivariate kernel estimation
can be easily adapted to give an estimate of spatial intensity. If S represents a general locations in a
study area and Sy, S, ......... , Sn are the locations of the n observed events then the intensity, A(s), at
S is estimated by [1]

Ve Lo b (5-s)
H =5 &

Here k() is a suitable chosen bivariate probability density function, known as kernel, which is
symmetric about the origin. The parameter T > 0 is known as the bandwidth and determinates the
amount of smoothing. The factor &(s) is an edge correction. For any chosen kernel and bandwidth,
values of A(s) can be examined at locations on a suitable chosen fine grid to provide a useful visual
indication of variation in the intensity, A(s), over the study region [1]. The final kernel density estimation
is composed from contributions of individual kernel functions centred at each point (fig.2) — in our case
at each address point.
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Fig. 1. The principle of composition a final kernel density estimation from individual kernel functions

centred at each sample point (Brunsdon 1995)

An example of practical application for employers’ distribution can be found in Horak et al. [10]. The
relative intensity [3] is useful for an evaluation of the phenomenon which distribution depends on
distribution of another parameter.

In our case testing of different bandwidth size found the most appropriate value 150 m. The grid size is
10x10 m. The calculation was made using Kernel Density function in ArcGIS 9.3.

The data from labour office and city authority are geocoded, summarised and aggregated. After that
the following indicators are calculated:

share of registered unemployed to inhabitants in productive age (UP)

rate of unemployment for young people (between 18 and 25) (U18-25),

rate of unemployment for older people (between 50 and 65) (U50-65),

share of unemployed with basic education (UBE),

share of health-handicapped unemployed (UHH),

and share of long-term unemployed persons (ULT).

The consistency of results has to be checked. The anomalies are studied and explained (e.g. number
of unemployed is higher than local permanent population due to a concentration of temporary staying
persons). If necessary, corrections are applied.

The share of registered unemployed to inhabitants in productive age (UP) can substitute the rate of
unemployment (UR) due to the high correlation of both indicators [9].
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4 Identification of socially excluded localities in the city

Spatial matching of localities carrying high values of selected indicators from the labour market and
socio-spatial segregated areas represents a basic premise for our study.

The calculation of kernel maps enables to identify hot spots — places with high density of unemployed
population or some specific endangered part of population.

The comparison of kernel and quadrat maps clearly demonstrates advantages of kernel mapping to
discover individual hot spots. Quadrat maps are crumbled and it is very difficult to recognise any
pattern and identify outstanding localities. Also a high variability in localities with extremely small
population usually hides the searched pattern (fig. 2).
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Fig. 2. The quadrat maps of ULT in 2009 and 2007 (the quadrat size is 100x100 m)

The identification of hot spots using kernel map may be based on individual study and comparison of
kernel maps for individual factors in different time. Such procedure was applied in Ostrava discovering
approx. 35 localities with high concentration of negative, unemployment related phenomena. The most
significant localities are indicated in fig. 3.
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Fig. 3. The kernel density of UP in March 2009. The selected localities are labelled.

The identification of hot spots may also utilise more automated processes of mapping and selection
which are more suitable for practical monitoring provided by the City Authority. The automated
processes include setting a threshold value of kernel estimation to establish borders of localities (or
better to indicate a core of the problem locality). The first step reveals some 70-130 localities (in our
case). Then it is recommended to analyse the number and structure of inhabitants and unemployed
persons and to skip small localities (with too small number of addresses inside, number of
unemployed bellow a threshold etc.). This second step reduces the number of localities to some 20-30
localities. The final localities are more stable in space and time and represent searched significant hot
spots.

Mapping of monitored phenomena and discussion of their behaviour in space and time can be found
in [9].

The presented hot spots were compared with a social typology of the city and the evidence of minority
ethnic based localities.

Discovered localities using kernel method were compared with localities identified by experts in a
study of GAC Ltd. for the Ministry of Social Affairs. The analysis of socially excluded gypsy localities
mapped the segregated (or endangered) localities also in Ostrava and evaluates also an absorption
capacity of social subjects in respective areas. The localities identified by experts in 2006 are depicted
in fig. 4.
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Fig. 4. Social excluded gipsy localities identified by experts in Ostrava [8]

The comparison between this map and kernel maps in 2007 or 2009 shows some differences. Part of
the expert localities are not identified by kernel maps. The main reasons are the time mismatch (e.g.
locality A is not reproduced later due to the social movement in this area), too small localities not
identified by kernel maps and also differences in localities’ typology.

To the opposite some important gypsy localities with typical segregation features have not been
identified by experts (e.g. Palacky or Jilova streets). The kernel maps are suitable to reveal
accumulated dwellings with high level of unemployment (and other indicators) which seems to be a
good indicator of potentially segregated localities.

5 Monitoring of selected localities

The localities are attributed according to the concentration of individual factors and its development in
space and time. First, a unemployment development in the study period is explored. The
unemployment rate (UR) in Ostrava started from 12.5% in 3/2007 and rapidly declines. UR dropped to
8.7% in 3/2008. During autumn 2008 the influence of the financial crises reached Ostrava and the
unemployment began to rise again. In 3/2009 UR was 10.8%, in 9/2009 UR reached 11.4%.
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Fig. 5. Unemployment rate (%) of the Ostrava district (OV) and the Czech Republic (C2Z)

The logical result of such parabolic development is a substantial decreasing of long-term
unemployment (more than 1 year in the evidence) (fig. 2, 11, 13, 14).

The development of selected localities is described using both morphometric and indicators’
approaches.

Some of localities are very sharply demarcated and their places are not changed in time (e.g. 2, 8, 17
in fig. 3). These features qualified them to be a good candidate for the ghettoisation process [2].

Other localities cannot be clearly distinguished in space and time. The shape is changed, small
centres inside appear, move and disappear. Examples are localities 3 or 4 in fig. 3.

Highly important is to study the behaviour of different indicators in the locality. Appropriate evaluation
of the behaviour requires studying also the situation in standard localities, where no special problems
of exclusion and unemployment are anticipated. Standard localities may serve as the etalon of a
common social development.

Following results depict situation in two endangered localities (Delnicka, Palacky) and two standard
localities (Havlickovo and Gavlase).
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Fig. 6. Situation of presented localities

Nevertheless the monitoring currently covers 12 localities. The endangered localities can be
distinguished into two different subtypes. One type can be characterised by more strong residential
separation where the locality is bordered by industrial areals, brown-fields, high-speed
communications or polluted areas. The poverty of living is coupled with the environmental poverty.
Such localities are not suitable for an easy transformation of living conditions due to the
neighbourhood'’s pressure (e.g. locality Palacky). Another situation is recognised in localities where
environmental conditions and accessibility are quite good and no barriers (like hundred meters of
devastated landscape) surround them. A good example is the Delnicka locality situated in pleasant
environment. The conditions of Delnicka locality are depicted in figures 7 and 8.
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SHARE OF UNEMPLOYED WITH BASIC EDUCATION
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Fig. 7. The share of unemployed with basic education in the Delnicka locality
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Fig.8. The temporal development of selected indicators in the Delnicka locality (data in %).
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The figure 8 shows a higher level of unemployment (MN, around 22%) and a high level of UBE
(PCVABC_U, 50-60%). Rapid decreasing of ULT is explained by a parabolic unemployment
development in the explored time period (see fig.1). Other indicators exhibit smooth development
(except variations in young unemployment).
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Fig.9. The temporal development of the kernel hot spot in the Delnicka locality

Fig. 9 presents the development of the Delnicka locality border between 3/2007 and 9/2009. The
border was established using a threshold on kernel map of UP (share of registered unemployed to
inhabitants in productive age). The border expands and shrinks according the overall intensity of
unemployment, but differences are small and the locality seems to be stable in time.

The high level of UBE (basic education) (usually more the 60%) seems to be a typical symptom of
gypsy communities. The extreme situation is recognised in the Palacky locality, where the share of
unemployed with basic education is constantly around 80% (78-86%) from approx. 300 unemployed
(fig. 10). The unemployment rate in this locality is between 49 and 58% (fig. 11). The share of health-
handicapped unemployed was significantly increased between 2007 and 2009.
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Fig. 10. The share of unemployed with basic education in the Palacky locality
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Fig. 11. The temporal development of selected indicators in the Palacky locality (data in %)
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Fig. 13. The temporal development of the kernel hot spot in the Palacky locality

The standard localities provide different results in UR as well as in UBE. The development of
indicators for the Gavlas and Havlickovo localities are depicted on fig. 13 and 14, respectively. The
estimation of UR is between 12 and 16% for the Gavlas locality, while for the Havlickovo locality
between 11 and 13%. UBE reaches 25-37% (Gavlas) and 25-29% (Havlickovo).
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Fig. 13. The temporal development of selected indicators in the Gavlas locality (data in %)
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Fig. 14. The temporal development of selected indicators in Havlickovo locality (data in %)

6 Conclusion

The analyses of selected indicators enable to obtain a particular view of unemployment in the city. For
social morphology monitoring and mapping in the city, two indicators can be recommended - the
unemployment rate (UR) and the share of unemployed with basic education (UBE). The high level of
UBE (usually more the 60%) seems to be a typical symptom of gypsy communities. Additionally a high
share of young people over the population can contribute to monitoring of endangered localities.

Hot spots for these indicators are usually drawn in same localities documenting the concentration of
negative phenomena in the same space.

The study reveals differences among localities and approves the possibility to distinguish localities
more demarcated with an environmental load and the other one more suitable for integration process
from the residential point of view.

The first type of localities is typically surrounded by poor living environment including industrial areals,
brown-fields, transport corridors and polluted areas. Integration of such localities (and any
improvement of living status) is practically impossible without large expenses required by
transformation of surroundings. The second type of localities can be distinguished by low or missing
barriers around a locality. The locality may be surrounded by other type of settlement or some natural
areas (forest, pond etc.). The conditions for revitalisation and integration are more suitable.

The comparison of the quadrat and kernel methods indicates more advantages for the kernel type of
data processing and aggregation. The method enables to reveal also localities not discovered by
experts (the GAC study) yet.

The project continues with the monitoring of the overall situation as well as by the deeper study of

selected localities. For these localities also the nature of barriers (geographic and professional) will be
studied.
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