








Bryn GREER-WOOTTEN

Abstract

Conceptual analysis reveals strong differences in the meanings of ‘sustainable development’ and ‘sustainability’. The
inter-relationships between economic, environmental and socio-political dimensions of sustainability are intricate
and complex, revealing some new methodological challenges. The role of Geography, as a discipline, in exploring
these relationships appears to be quite sound for the case of sustainable development. In comparison, the demands
posed for research on sustainability, with the prominence afforded to governance issues, call into question many of

the traditional approaches in Geography. An outline of potential responses to these questions is presented, together
with some examples taken from research carried out in Canada.

Shrnuti

Ke geografii udrzitelneho rozvoje ¢i udrzitelnosti?

Pojmovd analyza odkryva velké rozdily mezi vyznamovym pojetim trvale udrzZitelného rozvoje a udrZitelnosti.
Vzdjemné vztahy mezi ekonomickymi, environmentdlnimi a socidlné politickymi dimenzemi udrZitelnosti jsou
komplikované a komplexni a odhaluji nékteré nové metodologické otdzky. Uloha geografie jako védni discipliny
se 2dd byt v pripadé trvale udrzitelného rozvoje pro zkoumdni téchto vztahi velmi podstatnd. Na druhé strané,
poZadavky kladené na vyzkum udrZitelnosti, s diirazem vénovanym problematice Fizeni spolecnosti, zpochybriuji
mnoho tradiénich geografickych pristupii. K témto otdzkdm nabizi ¢élanek ndstin moznych odpovédi spolu s nékterymi
priklady prevzatymi z kanadskych vyzkumu.
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1. Conceptual distinctions between sustainable

L “...(development) that...meets the needs of the present
development and sustainability.

without compromising the ability of future generations

to meet their own needs” (WCED, 1987, p. 8).
An examination of the different meanings given to the

conceptsof ‘sustainable development’ and‘sustainability’is
enhanced by recounting their origins. Some commentators

open their history books in 1972, with the publication of

The Limits to Growth (Meadows et al., 1972). Still more
would point to the World Conservation Strategy (IUCN,

1980), an effort to demonstrate that continuing levels of

economic development were not sustainable. In fact, the
first use of the word ‘sustainable’ occurs in this document
(with some minor quibbles: see MacNeill, Winsemius
and Yakushiji, 1991). Adding the word ‘development’ to
‘sustainable’, however, is indelibly linked for virtually
everyone, to the report of the World Commaission on
Environment and Development (1987): Our Common
Future, a report and commission popularly named
after its chair, Gro Harlem Brundtland. It is from the
Brundtland Commission that the oft-repeated definition
of sustainable development became common-speak:
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Inevitably, ‘sustainable development’ was and remains a
highly contested notion: the Brundtland report generated
a verbal industry, with contributions ranging far beyond
the academy, to include world leaders and politicians of
all stripes, prominent executives from the private sector
(‘The Greening of Business’), and members of Non-
Governmental Organizations (NGOs), including those
from the environmental movement. The proposition that
economy and environment could somehow be reconciled,
to meet the notion of ‘balance’ at the core of sustainable
development, had the comforting ring of ‘Mother’s apple
pie’: who could be against it? Of course, there were
critics, largely from the academy (Redclift, 1987) but
also from the environmental movement (Jacobs, 1991),
who pointed out, inter alia, that the concept had been
hi-jacked by the corporate sector and that it did little
for the fundamental problems of poverty in the Third
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World, which had been, after all, the primary focus of the
Brundtland Commission’s mandate (Lélé, 1991).

It is not my purpose here to present a detailed review
of these debates: for some such recent work, see the
conceptual overview by Bell, Halucha and Hopkins (2000,
available from the York Centre for Applied Sustainability
web-site: see Appendix); a recent statement on industry’s
perspectives on ‘eco-industrial strategies’ (Cohen-
Rosenthall and Musnikov, 2003), one aspect of the
on-going debate about ecological modernization (Tibbs,
1993); the continuing political debates (see Baker et al.,
1997, with special reference to the European Union); and
David Harvey’s (1996) magisterial contextualization of
the 1ssues. Similarly, space forbids inclusion of important
arguments concerning the development of sustamability
indicators ( Moldan and Hak, 2000), as well as extended
discussion of the role of civil society (Fagin, 1999).

Rather, I wish to examine the most cogent criticism
that has been levelled at the earlier euphoria over the
Brundtland report: the distinctions that exist between
‘sustainable development’ and ‘sustainability’, inferring
some 1mplications of these distinctions for geographic
research. My experiential base is located in Canadian
responses to the Brundtland Report, but 1 attempt to
generalize the findings beyond this particular case.

First, however, 1 must complete this incomplete
historical account: 1992 witnessed the UNCED (United
Nations Conference on Environment and Development)
Rio de Janeiro ‘Eco-Summit’ (promised five years after
Brundtland: see Thomas, 1994, for an informative
review), and for our purposes here, the important
(Local) Agenda 21. Most recently, we have seen the
next global leap of faith to the WSSD (World Summit
on Sustainable Development) held in Johannesburg in
2002. Ironically, perhaps, these pre-programmed events
reflect the criticisms made in more academic literature,
in that the rhetoric of sustainable development from
well-publicized speeches from leading politicians hardly
touches the reality of continuing poverty for most Third
World nations: there is no balancing of environment
and development, to judge from deepening levels of
disparities. ‘Balance’ may be necessary, but does not
appear to be sufficient.

It now seems clear that the original ‘core’ notion of
balance for sustainable development was too stmplistic:
the concept of ‘balance’ requires some prior assumptions
concerning what it is that has to be balanced
— in Brundtland’s case, economy and environment. A
balancing act also 1mplies strongly that economy and
environment are competing in some manner, perhaps
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in the pursuit of ‘development’. Placed into a discourse
that 1s grounded in competition, one has the realization
that ‘sustainable’ development was conceived as
development that somehow allowed environmental
impacts to enter into its equation — hence the balancing.
Some ‘invisible hands’ would be required for this to
happen, of course; at least some guidance, implicitly
from ‘above’ (i.e., corporate interests).

Absent the ‘competition’, however, and the discourse
changes in a subtle but profound way: rather than
balance, one is necessarily steered towards ‘integration’
— economy and environment are parts of the same set
of societal processes. This is even more marked when
one defines environment not simply as the bio-physical
milieu but also as the socio-political context in which
decisions about development are made. Clearly, it is not
only the discourse arena that changes, but all actors in
the development play would have re-written roles to
perform. Rather than from above’, a multiplicity of voices
1s now engaged: this is sustainability. It has a different
edginess to it: like an evolutionary pathway, there can
be set-backs, side-steps — the linearity of ‘development’
(as in sustainable development) has vanished.

The distinctions drawn here are strongly phrased,
in part because I believe that they are so distinct, in
part because 1n this way the subsequent impacts on
geographic research can be more clearly delineated. Such
distinctions, in fact, are captured so well by the subtleties
of the Czech language, between ‘vyvo;’ and ‘rozvoj:
between ‘sustainability’ and ‘sustainable development’,
between ‘integration’ and ‘balance’. Integration demands
that one considers the inter-relationships of concepts in
terms of both analysis and 1mplied action.

In the final analysis, ‘sustainability’ must be regarded
as a necessary and sufficient framing of ‘sustainable
development’, as defined in such a succinct manner by

David Bell and associates (Molnar, Morgan and Bell,
2001):

“Sustainability is an approach to decision making that
considers the interconnections and impacts of economic,
social and environmental factors on today’s and future
generation’s quality of life. It is a dynamic and evolving
notion, and as a process, 1t strives to be participatory,
transparent, equitable, informed, and accountable.”

Furthermore, there is a direct corollary: “Sustainable
development 1s development (economic or otherwise)
that incorporates the notion of sustainability (see above

definition) into the decision-making process.” (Molnar,
Morgan and Bell, 2001, p. 34).

These distinctions, as well as many other subtleties of the Czech language, have been illuminated to me in many conversations

with RNDr. Svatava Ondrackova and Mgr. Josef Stava, in the course of intellectually stimulating sojourns in Jackov, seven

minutes drive West from Moravské Budéjovice.
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These distinctions in definition are more than semantic:
they imply distinctly different ways of both representing
the problem at hand and of then deciding how to
participate in the resolution of such problems. As we
shall see, such a paradox has direct implications for the
research that geographers might engage in, with respect
to sustainable development or sustainability.

2. The inter-relationships of economic,
environmental and social dimensions

Many discussions of sustainable development implicitly
neglect the social dimensions of sustainability,
privileging then, the relations between economy and
environment (Bell, 2000). Such an approach regards
‘environment’ as equivalent to the natural resource base
on which economic development is built, particularly in
terms of the energy inputs into productive processes. At
the same time, numerous ‘free’ goods (such as air and
water, minimally) from the bio-physical environment are
ignored (or, at least, not subject to monetary evaluation),
as well as inputs from the social environment (labour,
minimally). That these three components of economic
and social well-being are highly inter-related 1s quite
evident to all but the most reductive of scientific
attempts to understand them.

If one was to take only the economic dimension into
account, then clearly we are talking about the effects
of previous ‘unsustainable’ development. The non-
sustainable nature of economic development is shown
when one incorporates the environmental effects,
revealing bio-physical limits and the huge 1mpacts
shown by ecological footprints (Wackernagel and Rees,
1996). But the social dimensions cannot be ignored: one
witnesses socio-economic disparities resulting from
‘normal’ economic development, in almost all nations at
virtually all times in the past (intra-generational equity
issues), as much as in the present, let alone the future
(inter-generational inequities). All three dimensions
must be brought into a single analysis.

Some of these inter-connections are shown in Tab. 1 — 3,
which are meant to be illustrative (i.e., not definitive) of
some of the elements of the relationships. Any one of the
rows of the tables can be read for its direct and indirect
associations with other rows. For example, from Tab. 1
the ‘bio-physical’ problems of air quality, common to most
urban areas and thus germane to further arguments
below, are clearly registered in costs for health-care
services, as well as the physical remediation of buildings.
Further, the effects are more frequently recorded for the
more vulnerable segments of society, seniors and the
young, and are thus socially discriminatory. From Tab. 2,
one notes the costs of pollution prevention in terms of
a possible proactive set of services for remedial action,
yet the overall effects can be a loss of work capacity.

In terms of human health (Tab. 3), there are again
the direct (reactive) and indirect (proactive) costs to
consider, as well as social inequities. In many ways, 1t
should not be surprising that the inter-relationships
between economic, environmental and social aspects
of sustainability demonstrate, in many instances, the
health effects of unsustainable development.

It is also not surprising that the direct effects of bio-
physical environmental problems are dissipated across
the other components of interest: it is an unfortunate
reflection of the current state of knowledge of linkages, as
much as it is a reflection of the inward-looking concerns
of bio-physical environmental scientists (Lemons, 1994).
Alternately, one might look to the development of ‘civic
science’ as an antidote to the blindness concerning such
linkages (Wynne, 1995). There are some important lesson
for geographers that result from such an inference.

There are many generalizations that can be gleaned from
an analysis of these tables. Firstly, it is clear that the
inter-relationships demonstrate the inherent complexity
of the issues faced in analyzing sustainability.

Furthermore, this complexity cuts across the typical
sectors one might associate with elements such as ‘health
care’, which clearly has all three dimensions implicit in
its character as an issue: environmental, economic and
social aspects. Take this one step further: “How, then,
does one manage health care?”. Clearly, sustainability
requires some rather radical rethinking of how one
imagines the delivery of services, such as health care.

It is also clear that in pursuing sustainability objectives,
one is forced into thinking about the quality of life, rather
than its quantity or some objective measure of livelihood.
Bringing in the three elements requires a redefinition
of standard of living or general socio-economic welfare.
Furthermore, the orientation is definitely towards
the future: no longer is it sufficient to analyze past or
even current situations; rather, a necessary planning
perspective is also required — as a practical outcome of
the ‘future generations’ argument.

The various linkages between aspects of the three
dimensions for various issue areas also have different
weights or salience for interest groups in society (Greer-
Wootten, 1994). As a first-level simplification, for example,
it is clear that the private sector (corporate interests)
will place greater emphasis on economic aspects of these
relationships, regardless of post-Brundtland ‘greening’
pronouncements to the contrary. Equally, the civil sector
(NGOs and similar public interest groups) would place
a greater stress on the social — and hence political
— aspects. There is, accordingly, a dilemma facing the
public sector (government) in this complex situation. Is
it able to perform the difficult integrating role required



Environmental Issues

‘Some Economic Aspects

Some Social Aspects

Natural ecosystems / land uses /

biodiversity

Land prices

Availability of wilderness for recreational

purposes

Quantity and quality of water

Price and availability of water

Water-borne diseases

Area, thickness and quality of soils

Cost of so1l amendmentsand rehabilitation

Out-migration from farming communities

Air quality

Cost of repair to physical structures; health

care costs (respiratory illnesses)

Hospitalization of vulnerable people

(especially youth and seniors)

Ozone layer

Health care costs from increased incidence

of cancers

Differential exposures (based on social

class) and residence

Climate change

Insurance costs from storm damage (ice;
floods)

Disruption of coastal and low-lying

communities

Ecosystem research /Traditional knowledge

/Indicators

Measurement of progress

Understanding of our surroundings

Tab. 1: The Inter-relatedness of Environmental, Economic and Social Dimensions

Source: Adapted from David V. J. Bell (2000), Social Dimensions of Sustainable Development (SD2), Discussion Document,
Toronto: York University:York Centre for Applied Sustainability.

Eeconomic Issues

Some Economic Aspects

Some Social Aspects

Quantity and quality of food

Price and availability of food

Hunger

Poverty, (un) employment,

underemployment

Maintaining a decent

Standard of living

Self — respect, dignity

Housing

Costs for social housing

Availability of decent living conditions

Conservation / depletion of natural

resources

Price and availability of goods

Out-migration from mining and forestry

communities

Efficient use of resources / throwing away

resources as waste / recycling

Economic efficiency and waste disposal costs

Self — reliance

Pollution prevention /dangerous substances

Avoidance of costs forremedial action

Loss of work capacity

Development of green products

Eco-efficiency (competitively — priced

products + few impacts)

Improved quality of life

Tab. 2: The Inter-relatedness of Environmental, Economic and Social Dimensions

Source: Adapted from David V.J. Bell (2000), Social Dimensions of Sustainable Development (SD2), Discussion Document,
Toronto: York University: York Centre for Applied Sustainability.

Social Issues

Some Economic Aspects

Some Social Aspects

Human health

Health care costs from chemical and

radiation exposures

Differential rates of disease by social group

Justice, human rights, autonomy, inter

— generational equit

Ability of the next eneration(s) to maintain

a decent standard of living

Freedom and equal opportunity

Internal safety and security

Costs for policing, border patrols, and

correctional services

Fear of crime

Breakup of communities / stable society /

heritage / culture

Continuing economic production capacity

Loss of unwritten history and

understanding of traditional ways of life

Use of green products

Avoidance of remedial, rehabilitative, and

health care costs

Satisfaction of basic needs

Management processes

Efficiency, relationships with trading

partners

Consensus — building

Leadership, advice and consulting

Continuous improvements in efficiency and

productivity

Sharing of knowledge

Tab. 3: The Inter-relatedness of Environmental, Economic and Social Dimensions

Source: Adapted from David V.J. Bell (2000), Social Dimensions of Sustainable Development (SD2), Discussion Document,
Toronto: York University:York Centre for Applied Sustainability.




by these relationships? Is it structured in a way to
respond effectively?

One argument that negates such a possibility is difficult
to counter: the structure of government, from its elected
representatives through to the usually powerful
bureaucracy, is organized in such a way as to resist
change. Ministries, Departments and the like are all
organized along sectoral lines (Ministry of Agriculture,
Ministry of Energy, Ministry of Health, etc.), vertical in
more senses than one. In many ways these structures are
not questioned as to correctness: at times, one wonders
if this is not the unquestioned way in which ‘we’ accept
that a ‘liberal democratic society’ is organized (implicit
and explicit hierarchies)?

Inevitably, then, one asks if sustainability implies a ‘sea-
change’ in societal organization and decision-making
processes, compared to sustainable development which
can be viewed as the more comforting ‘business-as-
usual’?

Implicitly, as well, there is a strong inference for the
spatial aspects of all of these arguments: sustainability
seems to 1mply forcibly that a ‘correct’ orientation by
geographers to these questions would inevitably involve
community or locality studies, since the role of civil society
15 at stake. In comparison, sustainable development qua
‘business-as-usual’, appears to substantiate traditional
perspectives of ‘the view from afar’.

3. The three dimensions and geographic scale:
global, national, regional, local?

Given that ‘sustainable development’ is better defined
as a subset of ‘sustainability’, the pertinent issues for a
scalar translation can be characterized in a similar way
to that of the Brundtiand Report (WCED, 1987, p. 5), as
follows: “Ecology and economy are becoming ever more
interwoven - locally, regionally, nationally, and globally
—1nto a seamless net of causes and effects”.

The problem one is faced with, then, is defining
partitions of the “seamless net™ such definitional issues
have plagued Geography since time immemorial. And
these problems remain unresolved, as geographic space
1s continuous, as are the multi-dimensional spaces of
decision making for both public and private sector actors.
Further, the political ‘reality’ of national boundaries is
today subject to debate, as the forces of globalization
appear to reduce the legitimacy of the nation state. Does
the alternate view invoking sustainability offer more
promise, especially at the geographic levels of region
and locality?

As a contextual container, ‘region’ is imprecisely
defined, but it is a container of localities and is, itself

contextualized by the nation state: what have been the
effects of recent changes in the global reach of economic
development on such sub-national geographic spaces?
For most commentators, these changes are seen in the
context of various interpretations of globalization forces,
which have had an interesting dual effect on research
paradigms: as noted by Clark, Feldman and Gertler
(2000, p. viii):

“For some analysts, difference and the heterogeneity of
the economic landscape demand close, detailed analyses
of the particular attributes of certain firms, regions, and
industries. For others, particularity has to be balanced
against larger economic forces operating at higher
spatial scales: there 1s a tension between the local and

the global and between fine-grained case studies and
styhized facts.”

The problem of scale, then, as an analytical problem,
does not appear to be easily resolvable using traditional
geographic approaches: it is almost as if ‘anything
goes?” Whilst I am not arguing for a uniform approach
to this question on any sort of disciplinary grounds,
I am intrigued by the possibility that ‘sustainability’
demands a new perspective on the issues and that it is,
in fact, the ‘integration’ aspects [e.g., in not separating
(or ‘balancing’) ecology/environment from economy and
soclety| that propels such new approaches.

4. Deconstructing the conceptual framework:
process and categorical barriers?

There are some interesting distinctions that can be
developed from the responses to the Brundtland Report
in Canada. In fact, following the visit by the WCED in
1986, the Canadian Council of Resource Ministers
established a National Task Force to examine the
implications of Brundtland for Canada, resulting in
a highly influential report (Lecuyer and Aitken, 1987).
Some of the recommendations were implemented almost
immediately in most jurisdictions (i.e., federally and
provincially), particularly evident in the establishment
of multi-sectoral Round Tables on Economy and
Environment. At the national level, the federal
government introduced an optimistic ‘Green Plan’ in
1988 (much of which was forgotten as the government
changed hands shortly thereafter), but there were some
mstitutional changes of a longer-lasting structural
importance: the House of Commons Standing Committee
on the Environment and Sustainable Development
(1990); a Federal Guide to Green Government (1995):
and the office of the Commissioner of the Environment
and Sustainable Development (1996).

It 1s important to note that the tenor of the discourse
that surrounded these events primarily concerned
sustainable development. Further it was largely



governmental in nature, notwithstanding the importance
of the multi-stakeholder decision-making structures and
processes that were initiated. The actors in these debates
originated largely from the elites in Canadian society,
and not only from the private and public sectors, but also
from the representatives of the NGOs involved.

In comparison, Canadian responses at the regional
and local jurisdictional levels to Chapter 28 of Agenda
21 from the Rio Summit (popularly labelled as ‘Local
Agenda 21’, as it called upon cities to develop approprate
responses to the demands of sustainable development),
signalled new directions in the debates. Localities,
and cities in particular, play an important role in
sustainable development as engines both of economic
change and environmental degradation (conversion of
arable land to urban purposes, pollution from industrial
establishments and automobile traffic, etc.). These new
initiatives include the British Columbia Community
Charter (2001), Nova Scotia’s Sustainable Communities
[nitiative (1999), the Toronto Environment Task Force
of 1998, which has evolved into a Sustainability Round
Table (2000), and many others (see Bell and Grinstein,
2001, for a full account of these developments).

At these sub-national levels, importantly, the changes
are not only structural but more broadly-based in terms
of the stakeholders involved in redefining the roles of
localities. In effect, there has been a redefinition of
the ways in which sustainable development might be
achieved. These changes concern governance. In many
ways a radical notion, governance encompasses stronger
roles for concerned publics. The ‘ordinary’ people have
become members of decision-making bodies (primarily at
local levels). Civil society 1s legitimized in this way. A new
public language has emerged, replacing the stereotypical
modernist discourse of traditional government.

The epistemological implications of these recent
developments, for the discipline of Geography, are
extremely important. To represent governmental
responses to the problems posed by sustainable
development in a traditional manner, is to continue
modernist ways of thought, by accepting categorical ways
of thinking. Breaking through these barriers demands a
realization of the powers of thinking dialectically, with
a focus on the processes of decision making — as well

as an activist orientation to engagement in the process
itself.

5. Governance / decision-making processes: key to
sustainability?

Quoting again the definition of sustainability by
David Bell et al. (2001): “...as a process, 1t strives to
be participatory, transparent, equitable, informed, and
accountable.”

A clearly-defined, community-based governance
strategy would focus on the integrated delivery of
policies, programs and services. But, importantly, such
a strategy would result from broad public, private and
civic sector participation in the necessary decision-
making processes. These processes must address the
issues of the horizontal challenges associated with
sustainability. The terminology “horizontal challenges”
emanates from a political scientific view of the problems:
clearly, there are some ironic implications of these 1deas
for geographical research!

Since local authorities are “...the level of governance
closest to the people, (and they) play a vital role in
educating, mobilizing and responding to the public
to promote sustainable development” (Chapter 28,
Agenda 21), the scale at which a proactive stance
with respect to sustainability 1s established, 1s quite
apparent. Hence, the designation “Local Agenda 217,
locally-organised public consultation activities, which
are co-ordinated by ICLEI (International Council for
Local Environmental Initiatives) in Toronto. At local
levels, the process itself is very complex, yet there are
possibilities of social learning across cultures. Most
of these efforts, like much recent academic research
(see, for example: Portney, 2003) concern larger urban
areas and cities, as for example in the ‘Global Cities’
research projects. The settlement system as a whole 1s
rarely treated.

6. Conclusions: some implications for geographical
research

In general terms, the implications of this argument
for geographic research appear to be quite strong:
following the rubric of ‘sustainable development’ does
not appear to be that difficult — basically, requiring
an up-dated version of an economic geography which
includes, wherever possible, the costs and benefits of
environmental impacts into the analysis of economic
development. At national and global levels, there appear
to be strong imperatives for including the more abstract
arguments related to globalization. Environmental
impact assessment procedures appear to meet these
demands at local levels of analysis (Greer-Wootten,
1997, 1999), albeit with a greater attention to both
context and political processes. At the same time, there
are conflicting perspectives on geographic research at
local levels.

Do the more traditional, modernist approaches for
geographic research at local levels of analysis match
the demands of sustainability? One interesting case
for readers of this journal concerns the ‘Small Towns
in Moravia’ study. From the viewpoint of sustainable
development, one aspect of the work should incorporate
the interactions of economy and environment in the




context of the so-called ‘new regionalism’ (Brenner,
1999). This potential approach calls into question
political economies of scale: in many ways, it is a set
of theoretical questions. Yet, the joint consideration
of urban and rural issues so common in small town
discussions, the commonalities that join (small) town
and country, call upon a different set of expectations. As
a researcher, how does one access these important issues
at the local level? How does the ‘horizontal challenge’ of
sustainability affect small towns?

It seems quite evident that a different approach is
needed to answer such questions, but one can be
equally clear in stating that the approach must be
one based on sustainability objectives, rather than the
more simplistic aims emanating from a sustainable
development perspective on the issues.
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Appendix: some relevant web-sites.

(1) The York University Web-site for the Faculty of
Environmental Studies is: <yorku.ca/fes>; a key
link is to the York Centre for Applied Sustainability
(YCAS): go to the search engine on that page, ask
for David V. J. Bell and his publications [e.g.,
‘Community Indicators Network (RP-Cinet)’; a
report on ‘Sustainable Urban Communities: From
Rio to Johannesburg’ {produced for the Canadian
government and its report to the WSSD}; ‘Social
Dimensions of Sustainable Development (SD2Y
(produced for the Canadian Commissioner of the
Environment and Sustainable Development for the
Ottawa workshop, July 4 - 5, 2000}, etc.].

(11) For the question of indicators, one of the best sites
is: <sustainablemeasures.com> which takes one to
the work of Maureen Hart.

(111) An interesting project is ‘Sustainable Toronto’ —the
so-called CURA project [Community University
Research Alliance|: accessible from the YCAS site.
The linkages between university and community
groups give one a broader view of sustainability.

(iv) Another project linked to YCAS 1s the excellent on-
going sustainability report produced by Michael
Keating: <sustreport.org>.

(v) The site for the International Council for Local
Environmental Initiatives: <iclei.org>.
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Abstract

The research area was the Upper Oder River Basin: from its springs to the Kozle gauge-station. The total area of the
territory studied was 9,173.6 km?. Field observations were carried out in the hydrological years: 1996, 1998, 1999
and 2000. In the course of field research in the Polish part of the river basin, 18 springs were chosen for periodical
observations which were made at monthly intervals. In the Czech part, the study comprised nine springs, which are
part of the Czech Hydrometeorological Institute (CHMI) observation network. Yields of the researched springs vary.
From the time series measurement of spring yields, for most of the objects the yield is predominantly influenced by
thaw water alimentation, and to a lesser degree by rainwater. Most of the researched springs have the thaw-rain
regime. The Upper Oder River Basin is predominated by springs with yields of up to 1 dm?.s™.

Shrnuti

Hydrologicka charakteristika vybranych pramenu v povodi horni Odry

Vyzkum probihal v povodi horni Odry po profil KoZle. Plocha takto vymezeného tizemi je 8173.6 km*. Terénni
vyzkum byl provddén v hydrologickych letech 1996, 1998, 1999, 2000. V prubéhu terénnich vyzkumu bylo vybrano
18 pramentl na uzemi polské éasti povodi, kde byl vyzkum v daném obdobi provadén v mésicnich odstupech. V deské
Gésti bylo zkoumdno 9 prameni, které pati do pozorovaci sit¢ CHMU. Vydatnost zkoumanych prameni je riiznorodd.
Z provedenych analyz ¢asovych Fad mérenych vydatnosti pramenii je mozné turdit, Ze ve vétsiné pripadu vydatnost
ovliviiuji vody z tani snéhu a v mensi mire vody destové. Zkoumané prameny jsou charakteristické reZimem, ktery

je typicky pro prameny, jejichZ zdsob jsou doplriované snéhovymi a destovymi srazkami. V oblasti horniho povodi

reky Odry pfevaZuji prameny o vydatnosti 1 dm?.s’.

Key words: hydrology, spring, groundwater, hydrological regime, Upper Oder basin, Poland, Czech Republic.

1. Introduction

Springs represent one of the forms of natural
eroundwater outflow to the ground surface. They are
one of the most spectacular manifestations and evidence
of water circulation in the nature. Specific location of the
spring in the water cycle makes it a kind of link between
the underground and the surface circulation. Knowledge
about the distribution, characteristics and chemical
composition of springs is one of the most important
premises helping us to learn about hydrological and
hydrogeological conditions in the territory. Springs are
also extremely interesting components of landscape
— both as natural niches and with their accompanying

architectonic structures (Absalon, Jankowski, Matysik,
1999; Jokiel, 1997).

2. Researched area

The researched area was the Upper Oder River Basin:
from its springs to Kozle gauge-station. Total area of the
investigated territory was 9,173.6 km*.

As regards morphology, the Upper Oder River Basin
1s a very diversified area comprising the following
physico-geographical units: the north-eastern edge of
the Czech Massif - Jeseniky Massif, West Carpathians
represented by the Silesian Foothills, Silesian Beskids,
Jablunkovska brazda (Furrow), Moravian-Silesian
Beskids Mts., Moravska brana (Gateway), Ostrava
Basin, Silesian Upland — through the Rybnik Plateau
and Katowice Upland, Silesian Lowland, including the
Raciborz Basin and the Giubczyce Plateau (Fig. 1). Next
to the slightly transformed areas (Jeseniky Massif,
Silesian Beskids Mts, Opava Mts), there are also some
degraded areas or areas which are under a severe impact
of anthropogenic pressure (Upper Silesia Industrial
District, Ostrava-Karvina Industrial Agglomeration,
Rybnik Coal Mining District).

Reference works (Dynowska, 1986; Pawlik, Dobrowolska,
1965) point to an apparent shortage of springs in most of

the Polish part of the Upper Oder River Basin (excluding
the Beskids Mts and the south-western Sudeten). In






3. Methodology of the research

Field observations were carried out in the hydrological
years: 1996, 1998, 1999 and 2000. In the course of field
research in the Polish part of the river basin 18 springs
were selected for periodical observations which were
carried out at monthly intervals. In the Czech part 9
springs were studied, which are included in the Czech
Hydrometeorological Institute observation network.
In the Czech Republic, there are 401 springs under
observation in the whole country (Kessl, 2000), 47 of them
in the Upper Oder River Basin alone. In Poland, only
10 springs were under permanent observation and the
monitoring 1s practically non existent at the present.

The selection of springs for permanent observation took

into account the following aspects:

* location of the springs in the areas at a different
degree of transformation of water relations and
ground surface and equal distribution in the
researched area;

 spring yield in the Polish part of the Upper Oder
River Basin (springs with greater yield were
selected);

* length of measurement sequences (springs with long
and full measurement sequences were selected).

Yield of the springs was assessed using a volumetric
method or a hydrometric current meter. Own
observations and measurements were a basis for the
elaboration of hydrological regime, and in the case of
springs in the Czech part of the Upper Oder River Basin
it was the data from the permanent observations made
by the Czech Hydrometeorological Institute (CHMI).
Hydrological regime of Czech springs was constructed
on the basis of mean monthly yields calculated from
monthly yields in the years 1978 — 2000. In order to
characterise the variability of springs in the Upper Oder
River Basin, categorisation according to E. Maillet (1905)
was adopted along with O. Meinzer’s classification (1923,
1932), where springs are classified according to their
yield. Additionally, in order to characterise the spring
regime of the Czech part of the Upper Oder River Basin,
a calculation was made of the recession coefficients a.

Variability tendencies were also determined on the basis
of spring vields in the Czech part of the Upper Oder
River Basin, because only these had the sufficiently long
measurement sequences. In order to define the yield
variability of these springs within the period in question,
a following calculation was made of the parameters of
linear regression equation:

y=ax+b (1)

Regression lines were presented against the background
of mean monthly yields. Significance of the correlation

between the empirical and theoretical distribution was
examined by using the t-Student test.

4. Research results

Springs in the Czech part of the Upper Oder River Basin
have long observation sequences (for most springs it
is the period between the years 1978 and 2000). This
allowed us to learn about the hydrological regime and to
determine the tendencies of yield varability in the years
in question. The hydrological regime was determined on
the basis of mean monthly yields in the period.

Spring yields in the Czech part of the river basin are
diversified, mean multi-annual values varying from 0.41

and 0.40 dm3.s' (Nydek and Moravka) to 5.62 dm?.s™
(“Jeleni pramen”).

The springs of Nydek, “O¢ni studanka”, Blahutovice,
“Jeleni pramen”, “Evelinin pramen” exhibit a similar
annual yield variability. They are characterised by the
existence of two periods of increased yield (spring and
summer) in a year. Maximum yields occur during the
snow-melt season. Yield maxima result from thaw-water
feeding, being larger and lasting longer than maximum
yields in the summer period caused by rainfall. In the
case of the Nydek spring, the maximum yield values
are equivalent (0.46 dm?®.s'1) but feeding of the spring by
thaw water lasts longer. Minimum yields in these springs
occur in the autumn-winter season and in the Nydek and
“Evelinin pramen” springs also in August.

The next group comprises springs, where increased yield
due to the snow-melting is lower than the maximum
caused by rainfall. In the springs of Ostravice and
Moravka the maximum yield occurs in the summer, it s
bigger and lasts longer than the spring-season maximum
caused by thaws. Minimum yields in these springs also
occur in the autumn-winter season (Fig. 2).

In the Ludvikov spring, there is only one maximum
occurring in a year — In the spring season (Fig. 2). The
yields induced by thaw remain high for at least three
months. The summer maximum, caused by rainfall is
not that high and it is difficult to notice in the annual
pattern of yields. This spring is characterised by the
thaw regime.

The Albrechticky spring has a very even yield pattern
(Fig. 2). Maximum yields are recorded in autumn and
in the early spring while minimum ones are observed
in spring and summer. It is difficult to evaluate the
impact of thaw and precipitation water on the yield of
this spring. It can be suspected that the reaction of yield
caused by thaw and precipitation water is considerably
delayed in time and the maximum yields in the winter
period may be the result.
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Observations of the researched springs in the Polish
part of the Upper Oder River Basin lasted between a
year and three years. The yield of these springs varies,
mean values are ranging from 0.07 dm3.s*! (Przegedza,
“Szybki”) to 27.86 dm?.s? (“Zimne doly”). The yield
pattern of these springs in annual cycle is diversified,
most of the studied springs respond to the feeding of
groundwater reservoirs with thaw-water by increasing
their yields, and in the remaining months to the feeding
from rainfall. In winter, when water alimentation is to
a great extent limited, spring yields are lowest. In most
springs the maximum caused by feeding from thaw water
1s bigger than the maxima in the summer period caused
by rainfall. In the springs of Istebna I and II, Bialy Dwér
the impact of thaw water on the yield is smaller than
that of the rainfall, these springs are characterised by
the rain-precipitation regime. Only in the Wodzistaw Sl.
spring the maximum yield occurs in the summer season,
with the yield increase in the spring being insignificant.
We may therefore suppose that the spring regime is
a rain-regime (Fig. 3). The hydrological regime was
disturbed in two springs. In Wodzistaw Sl. spring the
outflow of water onto the surface was facilitated by the
provision of a new lining, in the spring in Konczyce the
water outflow was made difficult by silting up a part of
the spring niche after the passage of a flood-wave on the

Piotrowka river (Matysik, 2001).

The impact of thaw-water alimentation in most of the
researched springs has the biggest significance during
the year, the degree of this kind of spring alimentation
depends first and foremost on the nature of the winter
period: length of the snow-cover duration and thickness,
degree of frost penetration into the ground, occurrence
of mid-winter thaws and location of the spring. Thaw
alimentation occurs when snow-cover melts and large
quantities of water infiltrate deep into the ground,
feeding the groundwater reservoir.

Another factor influencing the variability of spring yield is
rainfall. Depending on its scale, amount and distribution
during the year, alimentation of groundwater reservoirs
may occur at various intensities.

Multi-annual variability coefficient — R 1s used for
a quantitative evaluation of spring yield variability,
as introduced by E. Maillet (1905), representing the
maximum to minimum yield ratio in the multi-annual
period of observation:

R =
Qmin

Applying the criteria of multi-annual variation, springs
can be divided into: slightly variable (R = 2+10),
variable (R = 10+50), highly variable (R > 50) (tab. 1).
Slightly variable outflows are fed from deep water-
bearing horizons or waters from vast and rich horizons
situated in the zone near to the surface. Variable and
highly variable springs drain small reservoirs and their
variability documents a rapid groundwater circulation.
In this case, the reservoirs are in the rock-mantle or they
are fissure reservoirs in the rock.

E. Maillet’s classification (1905) was also used for the
evaluation of spring variability in the Polish part of the
Upper Oder River Basin, accepting J. Tomaszewski’s
suggestion (1996), who claimed that it can also be used
for shorter measurement periods such as hydrological
year. On the basis of periodical and repeated yield
measurements 1t 1s possible to put the studied outflows
quite correctly into an order by the size of the R
coefficient. According to this classification the researched
springs may be grouped as: stable springs (R = 1 + 2);
slightly variable springs (R = 2+10), variable springs (R =
10 + 50), highly variable springs (R > 50) (Tab. 1, 2).

Yield [dm®.s7] in the years 1978 — 1997 Multi-annual spring variability coefficient
Sprin E. Maillet’s O. Meinzer’s
e U Ui U . category class

Albrechti¢ky 1.80 0.76 1.15 2.4 slightly variable \
Blahutovice ** 2.06 0.22 0.89 94 slightly variable VI
O¢ni studanka* 7.18 0.08 0.94 90.0 highly variable VI
Moravka 1.75 0.18 0.40 9.7 slightly variable VI
Ostravice 1.91 0.26 0.50 7.3 slightly variable | VI
Nydek 2.63 0.18 0.41 14.6 variable VI
Evelinin pramen 2.18 0.34 0.77 6.4 slightly variable VI
Jeleni pramen 51.94 1.01 5.63 514 highly variable V
Ludvikov *** 12.94 0.29 1.61 44.6 variable Vv

Tab. 1: Breakdown of the basic hydrological parameters of springs in the Czech part of the upper Oder river basin.
*O¢ni studanka — years 1980 — 2000, **Blahutovice — years 1978 — 1983, 1990 — 2000, ***Ludvikov — years 1977

- 2000




Based on O. Meinzer’s classification (1923, 1932), the
springs are classified according to their yield. Springs
in the Upper Oder River Basin belong in the following
classes: IV — (yield in the range 10-100 dm?.s*),V —(1-10
dm?3.s1), VI -(0.1-1 dm?.s?), VII - (0.01-0.1 dm?.s"") (Tab.
1, 2). Springs predominant in the Upper Oder River

yield depends directly on the amount of water collected
in the reservoir which feeds a given spring. In the
period when the reservoir is not fed, the springs have a
so-called own regime, 1.e. independent of precipitation
(Pazdro , Kozerski, 1990). In this period the groundwater
reservoir empties its water reserves and the spring’s

Yield [dm?.s] Spring variability coefficient
Spring E. Maillet’s O. Meinzer’s
U U Unean . category class

Rogozna 1,80 0.30 0.76 6 slightly variable VI
Wodzistaw SI. 0.50 0.09 0.30 6 slightly variable VI
,Zabie zrodia” 2.66 0.95 1.51 3 slightly variable V
Gajowe Zrodlo 0.66 0.18 0.32 4 slightly variable VI
SZimne doly” 61.20 10.5 27.86 6 slightly variable IV
Jastrzebie 1.71 0.91 1.30 2 stable V
Konczyce 2.50 0.90 1.54 3 slightly variable \'
Podlesie 0.33 0.06 0.17 6 shghtly variable VI
Lipowiec 0.90 0.08 0.37 i1 variable VI
Jankowice-kapl. 1.00 0.012 0.23 83 variable VI
Szybki” 0.21 0.01 0.07 21 variable VII
Zrédio Rudy 0.80 0.0015 0.14 533 highly variable VI
Dobra Woda 0.50 0.01 0.11 9 slightly variable VI
Przegedza 0.11 0.025 0.07 4 slightly variable VII
Bialy Dwér 1.00 0.35 0.55 3 slightly variable | VI
Nowa Wie$ 2.00 0.04 0.37 50 highly variable VI
Istebna I 0.74 0.06 0.30 12 variable VI
Istebna II 1.36 0.30 0.68 4 slightly variable VI

Tab. 2: Breakdown of the basic hydrological parameters of springs in the Polish part of the Upper Oder River

Basin.

Basin are those with small yields of up to 1.0 dm?®.s™.

yield decreases according to the following equation

(Maillet, 1905):

Additionally, in order to characterize the spring regime
in the Czech part of the Upper Oder River Basin a
calculation was made of recession coefficients o. Spring

Q=Qe"

Spring Vean spring recession 0l — minimum ¢ — maximum
coefficient o

Albrechticky 0.00168 0.000248 0.00298
Blahutovice 0.01070 0.0023 0.0230
O¢ni studanka 0.01890 0.0050 0.0327
Moravka 0.02840 0.0021 0.0502
Ostravice 0.01570 0.0051 0.0300
Nydek 0.02150 0.0076 0.0707
Evelinin pramen 0.01866 0.0108 0.0312
Jeleni pramen 0.01740 0.0127 0.0212
Ludvikov 0.01780 0.0055 0.0340

Tab. 3: Breakdown of spring recession coefficients mean and extreme values.
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where: Q — predicted spring yield in time t in m?.s?,
Q, — initial observed yield in the period of own regime
m°.s?, e — base of natural logarithm, o — coefficient of
spring recession in time (t), t -~ time calculated in days,
corresponding to the decrease in spring yield from Q,

to Q.

The Albrechti¢ky spring has the lowest recession
coefficient, where the mean value of o is 0.00168, and
the extreme values are between 0.000248 and 0.00298.
This spring exhibits the slowest response which suggests
that its alimentation zone is the richest. Coefficients of
other springs may be grouped as follows: 0.01 — 0.015
Blahutovice and Ostravice springs; 0.017 — 0.019 “Jeleni
pramen”, Ludvikov, “Evelinin pramen”, “O¢ni studanka”;
0.021 - 0.028 Nydek and Moravka (tab. 3). The Nydek
and Moravka springs react most quickly. The magnitude
of recession coefficients points to differentiated rate of
the emptying groundwater reservoirs feeding these
Springs.

Tendencies in yield variability were determined on
the basis of spring yields in the Czech part of the
Upper Oder River Basin, because only they have the
yield measurement sequences sufficiently long. In
order to determine yield variability of these springs
In the considered period (for most springs 1978
— 2000) parameters of linear regression equation were
calculated:

y=ax+b (4)

Regression lines were presented against the background
of mean monthly yields. Significance of correlation
between empirical and theoretical distribution was
examined by using t-Student test.

Negative recession coefficients were found in seven
springs, which is the sign of a downward trend in these
springs’ yield (Kanok, Matysik, 1999). In the springs

of Nydek and Blahutovice the trend is not statistically
significant. The declining tendencies in the yields of
the Albrechticky, Ludvikov, ,,O¢ni studanka”, Moravka,
sLivelinin pramen”, and Nydek springs document a
slow emptying of the groundwater reservoirs feeding
the springs. The process is affected by long-term
climatic variations which would be also an explanation
to the declining tendency of atmospheric precipitation
within the Upper Oder River Basin (Absalon, Czaja,
Jankowski, Kanok, K¥iz, Le§niok, 1996). Two Springs
have the recession coefficient positive. However, in the
Jeleni pramen spring this trend is not statistically
significant. In the Ostravice spring, the significance of
correlation is at a level of 0.001, i.e. at 99.9 % (Fig. 4).
Increase in the yield of this spring may be due to the
fact that it simultaneously drains two groundwater
reservolrs, one of which is located in the near-surface
zone and fed directly from atmospheric precipitation and
the other is connected with deep water bearing horizon
with long-term alimentation.

The analysis of cumulative curves of springs occurring in
the Czech part of the Upper Oder River Basin indicates
a difference existing in periods of yield variability for
each spring, probably caused and conditioned by climatic
factors, combined with hydrogeological factors such as
e.g. varied capacity and therefore varied inertia of
groundwater reservoirs feeding the springs.

The period of studying the Polish springs is too short
and does not allow application of the above mentioned
methods. It can be stated from the field observations,
however, that yield tendencies in most of the researched
springs are unfavourable. Springs located in the areas
under the influence of coal mines or in the built-up areas
exhibit lower yields than some time ago. The evidence
of higher yields in some springs in the past is provided
by the existence of the spring niche itself, size of the bed
which carries away water from the spring and information
obtained from interviews with local people.

Spring Trend Coefficient of determination R2 Significance of resressinn line
correlation

Albrechticky y =-0.002x+1.4186 0.512 0.001
Blahutovice* y =-0.0004x+0.9642 0.0156 insignificant
O¢ni studanka** y =-0.002x+1.1636 0.0242 0.02
Moravka y = -0.0002x+0.4448 0.013 0.1
Ostravice y = 0.0006x+0.4086 0.1672 0.001
Nydek y = -1E-04x+0.4255 0.0072 insignificant
Evelinin pramen y = -0.0002x+0.8182 0.0137 0.05
Jeleni pramen y =0.0016x+5.1733 0.0012 insignificant
Ludvikov*** y =-0.0031x+2.0233 0.0425 0.001

Tab. 4: Tendencies in the variability of mean monthly spring yields in the years 1978 — 2000.
* years 1978 — 1983, 1990 — 2000, ** years 1980 — 2000, *** years 1977 — 2000




a)

1/2004, Vol. 12

Albrechticky

y = -0.0202x + 1.4186
R?=0.512

1979 -

1980 -

1981 -

1982 -

1983 -

1984 -

1985 -

1986 -

1987 -

1988 -

1989 -

1990 -

1991 -

1992 -

1993 -

1994 -

1995 -
1996 -
1997 -
1998 -
1999 -

2000 -

b)

h
™

dm

2.0

Ostravice

1.8 -
1.6

1.4

1.2 -
1.0 A
0.8 -
0.6 -
0.4 -
0.2 -

0.0

y‘:

0.0063x + 0.4086
RZ=0.1672

1978

1979

1980 -

1981 -

1982 -

1983 -

1984 -

1985 -

1986 -

1987 -

1988 -

1989 -

1990 -

1991 -

1992 -

1993 -

1994 -

1995 -
1996 -
1997 -
1998 -
1999 -

2000 -

dm.‘! .s-‘l

2.0

Nydek

1.8 -

1.4 -

1.2 -

1.0 A

0.8 -

0.6 -

0.4 -

0.2 1

HVvA

R = 0.0072

-0.001x + 0.42585

0.0

1978

1979 -

1980 -

1981 -

1982 -

1983 -

1984 -

1885 -

1986 -

1987 -

1988 -

1989 -

1990 -

1991 -

1992 -

1993 -

1994 -
1995 -
1996 -
1997 A
1998 -
1999 -

2000 -

Fig. 4. Pattern of mean monthly yields of some springs in the Czech part of the Upper Oder River Basin. Regression
lines are marked with a straight line. Examples of springs with a negative recession coefficient (a), positive (b) and

insignificant (c).




5. Summary

The research of hydrological characteristics of springs
under study can be concluded as follows:

The yields of the researched springs are
differentiated. It follows from the carried out
analyses of measurement sequences of spring yields
that in most of the objects the yield is predominantly
influenced by thaw water alimentation, and to a
lesser degree by rainwater. Most of the researched
springs have the thaw-rain regime. The springs of
Ostravice, Bialy Dwor, Istebna I and II have the
rain-thaw regime, the Wodzistaw Sl. spring has
the rain regime and the Ludvikov spring shows
the thaw regime. The pattern of yields in the

,Labie irédla”, ,Gajowe zrédlo”, ,Zimne doly”,
Konczyce, Podlesie, ,Dobra Woda”, Przegedza, Bialy
Dwor, Istebna II; variable — Ludvikov and Nydek,
Lipowiec, Jankowice-kapliczka, ,Szybki”, Istebna I:
highly variable — . Jeleni pramen”, ,O¢ni studéanka”,
Zrédio Rudy and Nowa Wies.

According to O. Meinzer’s classification the
researched springs belong in the following classes:
IV — ,Zimne doly”; V - Albrechti¢ky, Jeleni pramen,
Ludvikov, Koticzyce, Jastrzebie; VI — Blahutovice,
sLvelinin pramen”, Nydek, Moravka, Ostravice,
»0Cni studénka”, Istebna I, Istebna II, Nowa Wies,
,Dobra Woda”, Zrdédto Rudy, Jankowice-kapliczka,
Lipowiec, Podlesie, ,Gajowe Zrodlo”, Wodzistaw Sl.,

Rogozna; VII - ,Szybki”, Przegedza. The Upper Oder

Albrechticky spring does not point unambiguously
to a prevailing way of alimentation and therefore
the regime of the spring has not been determined.
~ Applying the variability criteria of E. Maillet’s
classification the studied springs can be divided
into: stable — Jastrzebie, slightly variable
— Albrechti¢ky, Blahutovice, ,Evelinin pramen”,
Moravka, Ostravice, Rogozna, Wodzistaw Sl.,

River Basin is predominated by the occurrence of
springs with yields of up to 1 dm?.s7.
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lowest average concentrations were recorded at the
Capka Choda and CHMI stations (20.8 png. m™).

Annual course

The average monthly NO, concentrations were
increasing regularly in the cold half a years, but this
feature is not as significant as in the case of SO,. There
is an exception at the Hotelovy dfim station, where the
steepest growth was bound to January — February and
August — November. The highest NO_ concentrations
were recorded at the Hotelovy diim station during the
period 1991 — 2000 all year round.

Extreme values

The maximum average diurnal NO, concentration of
368 pg. m™® was reached in January 1993 at the Flora
station, and the minimum average diurnal concentration
of 1 pg. m= was recorded in May 1995 at the Hodolany
station.

Spatial distribution of NO, concentrations (Fig.5 - see
coverp. 2)

Spatial distribution of mean annual NO_concentrations
was measured for the years 1994, 1997 and 2000.

In 1994, the highest mean annual NO_ concentrations
in the south-western part of the city were bound to the
proximity of main road crossings. There was a belt of
concentrations between 36 — 50 pg. m= neighbouring to
the most affected area, and the eastern part of the city
reached 36 — 46 pug. m=, The mean annual concentrations
were showing an increase in the direction from the east
to the west, the lowest values having been recorded in

the historical core and in the north-western part of
Olomouc.

In 1997, the most affected area was that around the
Hotelovy dtim station (55 — 76 pg. m=). Another severely
polluted part of the city was the area east of the Morava
River (55 — 67 ng. m=). Least polluted were the eastern
and north-western parts of the city (23 — 40 pg. m-®) and
the areas located to the south and south-west of the town
centre (27 — 40 ng. m). In the remaining parts of the city,
the concentrations amounted to 40 — 55 pg. m=.

The situation in 2000 was similar to the situations of 1994
and 1997. The most polluted area was the south-western
part of the city (50 — 59 ng. m~). Medium NO_ pollution
was bound to a belt bordering with the area mentioned
above (44 — 50 pg. m™) and the eastern half of the city
(37 — 44 pg. m). Least polluted were the historical core,
and the north or north-west (27.5 — 37 pg. m™).

Suspended particulate matter (SPM)
Interannual variations (Fig 6)

In the period 1991 — 1994, SPM was monitored only at the
Flora and Capka Choda stations. Two other stations were
added in 1994: the CHMI and the Smeralova station. It is
possible to read a similar trend of interannual variations
—astagnation and a slight decrease, except for the period
between 1995 and 1996. A steep decline occurred at the
CHMI station, while there was a certain increase at the
Flora, Capka Choda and Smeralova stations.

The highest mean annual SPM concentration for the
period 1991 — 2000 was recorded at the Flora station
(53.92 pg. m®), and the lowest one at the Smeralova
station (36.27 png. m®).

Month 518 519 1075 1197

I 74.8 59 51.8 52.3
II 83.5 66.3 59.8 53.7
III 75.5 56.7 47 43.8
v 66.5 40.3 41 33.6
A 48.4 338 394 29.6
VI 45.0 33.2 31.3 29
viI 45.0 33.3 35.2 315
VIII 454 35.3 34 35.2
X 43.4 33.8 30.1 36
X 59.2 45.5 36 416
XI 54.3 413 46.1 43.2
XII 60.0 43 47.3 42
year 53.92 40.12 38.38 36.27
X-III 67.9 52.0 48.0 46.1
IV-IX 49.0 35.0 35.2 33.8

Tab. 4: Mean monthly SPM concentrations (ug. m~>) in Olomouc (1991 — 2000)
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be expected that the ground-level ozone concentrations
were increasing from the north-western parts to the
south-eastern parts of the city.

5. Air quality index

Air quality index (IKO) is a standard tool to assess the
complex influence of pollutants in the ambient air onto
the population’s health. Methodology of calculating the
index was among other things described by B. Kotlik
(1997). The index helps in the assessment of air quality
based on pollutant concentration measurements. It has
both a numerical and a verbal expression to quantify
the amounts at which the studied pollutants can affect
the population:

IKO. 0 to 1 = clean, healthy ambient air,

IKO: 1 to 2 = health-suitable ambient air,

IKO, 2 to 3 = slightly polluted, health-acceptable
ambient air,

IKO_ 3 to4 = polluted ambient air, sensitive persons

endangered.

The air quality index is calculated from annual, diurnal
or short-term concentrations of the monitored pollutants.
All pollutants with a stated concentration limit value
can be incorporated into the IKO assessment.

The IKO, (SO, + NO,) values developed in a similar
way at all stations during the period 1991 — 2000.
There was a slow decrease in 1991 — 1994, followed
by a balanced course in 1994 — 1996. A new increase
occurred in 1996, reaching to a maximum in 1997 and
decreasing again, turning into another increase in 1999
- 2000. The maximum levels of IKO_ (SO, + NO ) were
reached at Hotelovy dim and Hodolany during the
studied period.

Spatial distribution (Fig. 8)

In 1994, the IKO, field values ranged between 0.95
— 1.95 (health-suitable ambient air). The values were
increasing in the direction from the north-west to the
south-east or east. The maximum values were recorded
around Hodolany (1.95) and Hotelovy dim (1.82), the
lowest values were bound to the south-western part of
the city.

In 1997 the IKO (SO, + NO ) ranged between 0.95 and
2.45. The values were increasing from the north-west
to the south-east. Areas around Hotelovy diim (index
values 2.0 — 2.3) and around Hodolany in the eastern
part of the city (index values 2.0 — 2.45) were classified
into the category of slightly polluted, health-acceptable
ambient air. Most of the city showed values ranging

IKO, (80O, + NO ) between 1.0 and 2.0 which means health-suitable
ambient air. The lowest values of IKO_, not exceeding
Station 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Flora 1.73 1.38 1.50 1.13 1.16 1.7 0.93
Capka Choda 1.69 1.25 1.48 1.01 0.97 0.97 0.95
CHMI - - - 1.07 1.38 1.08 1.54 1.01 0.77 0.76
Smeralova - - - 1.52 1.40 1.64 1.61 1.38 0.91 0.98
City Hall - - - 0.95 1.14 1.36 1.83 1.28 0.84 0.95
Hotelovy déim - - - 1.82 1.84 1.57 2.30 2.15 - 1.51
Hodolany - - - 1.95 148 2.14 2.45 1.20 0.82 1.08

Tab. 5: Annual air quality index — IKO (SO, + NO) at the stations in Olomouc in 1991 — 2000 (according to the
Historical analysis of SO, NO_ and SPM data measured in the city of Olomouc (1999) and S. Kadl¢ik (2002)

Station 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Flora 3.17 2.69 2.83 2.12 1.85 2.23 2.15
Capka Choda 3.05 2.13 2.22 1.64 1.64 1.74 1.57
CHMI - - - 2.47 2.61 1.73 1.98 1.40 1.21 1.05
Smeralova - - - 2.33 2.09 2.42 2.20 . 1.82 1.34 1.38
City Hall - - - 2.35 247 145
Hotelovy dim - - - 2.62 3.06 2.43
Hodolany - - - 3.10 - 3.08 1.98

Tuab. 6: Annual air quality index — IKO_ (SO, + NO, + SPM) at the stations in Olomouc in 1991 — 2000 (according to
the Historical analysis of SO,, NO_ and SPM data measured in the city of Olomouc (1999) and S. Kadléik (2002)






Vol. 12, 1/2004 MORAVIAN GEOGRAPHICAL REPORTS

The most severe impact on the ambient air in the
city comes from the emissions of NO, both the half
an hour concentration limits and the average diurnal
concentration limits being exceeded. The largest source
of the emissions is traffic (contributing up to 70 % of the
whole amount). A certain improvement can be expected
after a new road bypass is completed. Air pollution limits
for SO, and suspended particulate matter (secondary
suspension prevailing) were exceeded only under
extremely unfavourable dispersion conditions. A current
issue is pollution by ground-level ozone; the monitoring
of its concentrations needs to be further extended. In a
long-term comparison, stagnation or decrease occur in
air pollution with SO, and SPM, but no significant trend
can be recognised for NO_and ground-level ozone.
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SEASONAL ASPECT OF URBAN CRIME
IN SLOVAKIA

Anton MICHALEK, Peter PODOLAK
Abstract

The pronounced increase in the incidence of crime in Slovakia after 1989 is a serious negative consequence of the
political and economic changes. The increasing trend in crime, as evidenced by detailed monthly analyses, shows
periodic oscillations, i.e., a seasonal effect. The oscillations result from the continuing effects of the transformation,
especially those of an economic and social nature. An estimation of the significance of seasonality and the selection
of relevant information on laws of seasonal effects, for the sample of towns in Slovakia and for some types of crimes,
contributes to both theory and methodology, as well as to the practical control of crime in the towns analyzed.
The derived SI [seasonal index] values make possible the identification of important temporal horizons of crime
incidence and to classify the risk periods (months) in the towns under study. The information gained from this
research can be used in future sociological studies focusing on the social and temporal determinants of crime in
urban environments.

Shrnuti

Sezénnost kriminality ve slovenskych méstech

Vdaznym negativnim disledkem politicko-ekonomickych zmén na Slovensku pro roce 1989 je vyrazny ndrist
kriminality. Stoupajici tendence zlofinnosti vykazuji p¥i detailnich mésiénich analyzdch periodické vykyvy (sezénni
vlivy). Tyto vykyvy jsou vysledkem objektivnich transformacnich vlivi, zejména socidlniho a ekonomického charakteru.
Zhodnoceni vyznamu sezénnosti vybranych druhi kriminality a ziskdni relevantnich informaci o zdkonitostech
sezénnich vlivii ve vybranych méstech Slovenska md mimo teoreticko-metodologického pfinosu i prakticky vyznam
pFL kontrole a potladovdni kriminality v analyzovanych méstech. Ziskané hodnoty sezénnich indexti umoZniuji
identifikovat diilezité éasové horizonty pachdni zloGinnosti a klasifikovat rizikovd obdobi ve vybranych méstech.
Poznatky této studie mohou zdroveri slouzit pro dalsi, pfedevsim sociologické vyzkumy zaméiené pFedevsim na
socidlné-éasové podminénosti kriminality v méstském prostfed:.

Key words: urban crime, spatial and temporal differentiation, seasonal index, risk period, Slovakia

A significant increase of numerous negative socio-
pathological phenomena has been observed in Slovakia
after the year 1989. Crime that of course had existed
before 1990, but due to its extraordinary increase and
serious consequences for individuals, families and the
whole society, is considered to become one of the most
important problems of the present time. This fact was
corroborated also by a recent public inquiry carried
out by the Institute for Public Opinion Research, a
body of the Statistical Office of the Slovak Republic.
The question is which of the four presented problems
(unemployment, health care, crime and standard of
living) should be tackled first. A distinct deterioration
of safety in some regions and urbanized areas provokes
a justified concern of the population in the security of
their properties and lives.

An important task of the integrated research of crime
is to know its development at time. Manifestations of
crime can be observed in short or long time spans and

classified by the nature of individual criminal acts. For
instance, the rate of accidents can be followed in very
short intervals (hours or days), while a greater part of
criminal acts can be monitored over longer intervals,
month or year and more. Dynamics of crime development
over long or short intervals is a subject to observation of
changes of the statistics of the particular type of crime
i.e. how quickly they have been changing, whether they
grew or dropped. Less attention is paid to the research
of seasonal nature of the particular criminal acts
although the contribution to its practical control has
improved. The generally known increasing trends of
crime development in Slovakia as based on monitoring
yearly time orders and detailed monthly analyses show
certain periodic oscillations caused by seasonal effects.
These oscillations or periodicity result from the objective
influences of economic and social nature (Pusztai, 1995).
The aim of this study is to point at a significance of the
seasonal nature of some selected types of crime (general
violence, property, larceny, burglary) and to express









Vol. 12, 1/2004 MORAVIAN GEOGRAPHICAL REPORTS

favour of new, young prime delinquents whose methods
(better organization, aggressiveness, etc.) lead to higher
professional skills (Ivanty§yn-Téth, 1997).

Crime occurs in all parts of Slovakia, but there are
pronounced differences between individual districts,
and between the towns and the rural area. This
spatial differentiation is determined by numerous
factors (situation, social, economic and demographic
conditions, urbanization, etc.) that encourage or hamper
its development. There are big differences at a socio-
economic level between the northern and eastern parts
of the country which lag behind the south-western parts
of the country with more favourable values of the indices
of the socio-economic development. The mentioned
differences are somewhat smaller at a level of towns,
but in spite of this some socio-economic and demographic
features (high unemployment rate, high representation
of the Romany population, etc.) favouring crime are also
here manifested in a different manner.

The highest incidence of crime in absolute figures at a
level of districts in 1997 was in the district of Bratislava
with 19,479 offenses. High absolute figures of general
crime (over 2,500 registered offenses) were recorded
also in the districts of Kosice (5,191), Bansk4 Bystrica
(2,990), and Zilina (2,946). The high absolute level of
crime in the mentioned districts is determined by their
nature. They are either urban (Bratislava and Kosice)
or their nature is determined by their district towns.
On the other hand, a low crime incidence (below 500
offenses) was recorded in a rather big group of 24 small
districts. The most critical situation in the urban district
of Bratislava appears rather alarming also with respect
to relative figures as there are 43.1 registered offenses
per 1,000 inhabitants. The second worst situation can
be seen in Banska Bystrica with 26.5 offenses per
1,000 inhabitants. Also the districts where all spheres
of socio-economic life are under the influence of the size
and position of the district towns which determine the
character of the whole district, are characterized as
highly risky. The lowest relative crime incidence and
generally good safety are recorded in less urbanized
districts with small district towns.

Urban crime

Similarly as in districts also in the towns of the SR there
are conspicuous disproportions in the quantitative and
qualitative indices of crime. As far as the absolute
figures are concerned the worst situation is in the
capital of Slovakia Bratislava where 19,479 offenses
were registered in 1997. The group of risk towns i.e.
towns with more than 1,500 offenses committed in 1997
includes also Kosice (5,134), Banska Bystrica (2,361)
and Zilina (2,068). It is also in a long-term aspect where
these big towns appear as centres of crime with a high

level of general crime. On the other hand, the lowest
crime incidence (below 100 offenses) was registered in
15 smallest district towns. These findings confirmed that
the generally known high rate of dependence between
the size of a town and the level of crime (Haynes, 1973;
Harries, 1976; etc.) is true also in the case of Slovak
towns.

As far as the relative figures are concerned, Bratislava
and Banska Bystrica are the most endangered towns in
Slovakia and this group of risk towns (with 25 and more
offenses per 1,000 inhabitants) also includes PieStany
(27.8), Trebisov (25.5), and Zvolen (25.2), i.e. towns
with a certain specific potential which is not further
analyzed in this study. The group of the towns with the
lowest incidence of crime (under 5 offenses per 1,000
inhabitants) includes above all small towns with the
population number below 20,000.

Seasonal index values allow for identification of
important time horizons of crime incidence and
classification of risk periods or months in individual
towns. SI values obtained in the monitored towns point
at marked disproportions in the seasonal character of
crime and importance of the seasonal effects. This was
the reason why we monitored a risk period represented
by the one with the highest absolute SI number. A
risk month is the month with the highest SI value.
As far as the observation of the established criteria
is concerned, the group of towns under study can be
divided into two different sub-groups. While the first
sub-group is remarkable for a continuous two or three
month increase of SI which means an easily identifiable
seasonal period, such period is not identifiable in the
second sub-group of towns due to the oscillation of SI
values and accumulation of crime in one (risk) month
is rather typical for this group. Interestingly enough
the prevailing part of the towns is characterized by
a disagreement between the risk month and the risk
period.

Seasonality of overall crime

The study of crime seasonality in Slovakia, much alike
in other countries, disclosed important facts on risk
(safe) periods or months of the year. The calculated
data suggest that e.g. general crime in Slovakia shows
a relatively regular development with the SI values
oscillating very little. In spite of this fact we can say
that January is the most risky month and December
(with the 77.6 % of the average level of overall crime)
is the safest month in the study period. The highest
and lowest incidences of the offenses were observed
in winter and autumn seasons respectively. A similar
situation in overall crime can be seen if we analyze
its changes at a level of towns into more details. The
first quarter of the year is dangerous for almost a half
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range of SI values of violent crime compared to overall
crime S values was then considerably widened. Violence
was concentrated into one or two months in most of the
towns, and the above mentioned months represented the
risky months for the towns in question. We can say that
most towns (17) recorded increased violence in the 1st
quarter of the year while distinct winter seasonal effects
were observed in six towns. An important spring and
summer seasonality was detected in five and four towns of
the SR respectively. March is risky for eight and January
for 7 towns. The safest month is again December when
as much as 20 towns experienced the lowest incidence of
violent crime. In the majority of all three regions the most
risky month in the first quarter suggests that the violent
crime in the Slovak towns culminates in winter period.
While the winter-spring seasonality predominates in the
towns of central and eastern Slovakia, the spring-summer
period dominates in the towns of western Slovakia. Risky
period could not be identified in two towns — Senica and
Svidnik — due to a high SI value oscillation and it means
that a continuously increased crime level was not
observed in any study period. Seasonality of violence in
the monitored Slovak towns is illustrated in Fig. 4 and 5.
Fig. 6 presents the values of Seasonal Index recorded in
Bratislava.

A distinct share of big Slovak cities in this type of
crime, the same as with the overall crime, changes
the situation. The safest season in four biggest towns
(except for Nitra) is winter, while the violence culminated
in three of the five biggest towns in June-July, i.e. at
the beginning of summer. This fact largely depends on
different conditions, position and importance of the
particular towns.

Seasonality of property crime

Study of property crime revealed a different situation.
While January was the most risky month in overall crime
and violence, most of the property crime was observed
to be committed in September. Even though the range
of the highest and the lowest SI value is not as big as in
violence, the irregular distribution of SI values indicated
risky (safe) months in the respective towns. Spring and
summer are the most risky and the safest periods,
respectively. The first year quarter is a risky period for
most of the towns (17) while a pronounced seasonal nature
of crime can be observed in three towns. September is the
riskiest month for 7 towns and April is the riskiest month
for six towns. Also the fact that beside December, July
was another month when no town recorded the highest
property crime incidence is interesting.

Eastern Slovakian towns are remarkable for the
generally lowest seasonality as it was not possible
to identify the risk periods due to the irregular
oscillations of SI values. Spring time is risky for

most of towns in western Slovakia, and winter is
the riskiest season for the towns in central Slovakia.
Seven small towns recorded more than one and a
half fold level of property crime while the mean level
more than doubled (2.03) in Stara Luboviia in the risk
month. Only two of the five biggest cities (Bratislava
and Pre§ov) are characterized by spring seasonality
of property crime.

As the property crime represents a big group within
overall crime and it causes that some substantial aspects
of analyses get lost, it is much more important to pay
attention to the partial types of this crime. This was the
reason why its two qualitatively and quantitatively most
important types were analyzed in the work.

Seasonality of burglary

As expected, this type of crime in Slovakia has features
different from those of the preceding ones. The riskiest
month in this respect is February which is rather a
surprise, and the safest month is August. Statements
that the summer months are the riskiest ones were not
confirmed. The contrary is true in Slovakia: summer
months are surprisingly the most secure season and
the winter months in turn the most risky season as far
as this type of crime is concerned.

Burglaries are remarkable for high seasonality, as
proven by the fact that as many as 17 towns were
characterized by more than one and a half fold increase
above the acerage level of this type of crime during a
risk month, while Svidnik reached 2.13 SI value. Only
three towns had the highest incidence of burglaries in
the summer time, while the first quarter was the safest
period for 20 towns. Seven towns are characterized by
a significant winter seasonality.

The highest number of towns (9) recorded the highest
incidence of burglaries in January. Also the fact is
notable that as many as 12 towns (most of all) recorded
the lowest incidence of burglaries in August, a typical
holiday month.

In all parts of Slovakia there prevail the towns with
winter-spring crime seasonality while the winter period
is the riskiest one for the western Slovakian towns and
the spring months are the riskiest ones of the eastern
Slovakian towns. Interestingly enough, the winter period
is risky for none of the five big cities.

Seasonality of larceny

Character of the property crime is determined to a
certain extent also by larceny (representing a bigger
share of it) as evidenced by the fact that the two types
agree in the risky September and safe December.
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The distinct oscillations of values in individual months
and accumulation of larceny in summer months shows
that the summer period and namely September is
for 18 towns the period when their property is most
threatened. Seasonal oscillations are also pointed at
by the fact that as many as 14 towns suffer more than
one and a half fold mean level and 3 towns even a
double mean level of larceny incidence in risky month.
Generally, we can say though that the period of larceny
is that immediately before the start and after the end
of a typical holiday season. In this time more than a
half (25 towns) experience the highest incidence of
larceny probably connected with increased mobility
of population in preparation for holiday, the beginning
of school term, etc. An explicit summer seasonality is
proper to six towns and the same number recorded a
significant spring seasonality.

This situation exists in the towns of the western and
central Slovakia, where summer is the risky period
for 14 towns, while September is the riskiest month.
Towns of eastern Slovakia recorded an earlier onset
of larceny incidence and it culminated in a transitory
spring-summer period. Out of big cities only Bratislava
and Banska Bystrica are characterized by this summer
seasonality.

Conclusion

The effort to study the time-spatial aspects of chosen
types of crime in Slovakia brought about many interesting
results, some of them having been expected, other not.
Issuing out from the calculated seasonal indices and from
the observed risk months and periods we acquired an
idea on the course of the observed crime during the year.
The most important information on crime in general is
that it is characterized by a low level of seasonal effects,
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the significance of which increases indirect proportional
with the size of town, i.e. the seasonal effects are obvious
above all in small towns. Overall crime concentrates to
winter period in the majority of the central Slovakian
towns, winter and autumn are dangerous for the towns
of western and eastern Slovakia.

Much more pronounced and greater seasonal effects
were detected for acts of violence which are committed
in most of the towns in winter time while there are also
regional differences and indications of dependence on
the town size. Limited seasonality was observed for a
large group of property crime which culminated above
all in winter months. The phenomenon of risky month
in the consequence of proportional representation of
towns is not pronounced, which means that the level of
property crime changes, with the exception of July and
December, from town to town. Burglary, as a part of the
property crime, is characterized by a higher seasonality
and contrary to it the criminal acts are committed above
all in the winter period, which is a surprise. Significant
seasonality was observed for larceny, where its highest
rate was confirmed for the spring and above all summer
months. The finding that September is the riskiest
month for most towns as far as larceny is concerned,
is a surprise.

Research of urban crime in Slovakia shows, that
geographical position and size of the town play the
most significant role in the level of seasonality in the
investigated types of crime.
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2. Historical development of migration between the
Czech lands and Slovakia until 1961

Migration of Slovaks in the historical territory of the
today’s Czech Republic and Czech nationals in the
historical territory of Slovakia date back much earlier
than the year of 1918 (coming into existence of the
common Czechoslovak Republic) although the statistic
significance of the migrations was negligible. Intensive
contacts and migration between the two parts of the
former Czechoslovakia started to develop already at the
end of the 19th century when a number of initiatives
and organizations appeared in the Czech lands, which
financially supported Slovak publications and provided
scholarships to Slovak students at Czech universities
(Srajerova, 1999).

After the establishment of the Czechoslovak Republic
in 1918, the migrations between the two parts of the
country increased. At the very beginning of the existence
of the common state, people were rather moving from
the western regions of the country to the east. A
gradual increase of the Czech ethnic in Slovakia was
partly resulting from mixed marriages, being however
mainly contributed to by immigration from Bohemia,
Moravia and Silesia. Czech people were coming to
work in state administration, at schools, in hospitals
etc. Migration flows from Slovakia to the Czech lands
were considerably lower at that time; Slovak workers
were coming to work in industries particularly in the
Ostrava region, in northern Bohemia, Brno and Zlin,
some were coming to work at farms as a seasonal labour,
and there were also some Slovak clerks working at the
central government authorities in Prague. Results
from the first census conducted in the independent

2

Czechoslovak Republic (15 February, 1921) speak of
72,635 Czech nationals? living in the territory of the
today’s Slovak Republic (2.4 % of total residents) and
15,732 Slovak nationals living in the territory of the
today’s Czech Republic (0.15 % of total residents). In
the census of 1930, Czech nationality was claimed
already by 121,696 persons living in Slovakia (3.7 %
of total residents), and Slovak nationality was claimed
by 44,451 persons living in the Czech lands (0.4 % of
total residents). Converted figures of 1937 speak of 161
thousand Czech nationals in Slovakia (4.5 %) and 65
thousand Slovak nationals in the Czech lands (CSSR
Year Book of Historical Statistics, 1985).

Re-emigration of the Czech population from Slovakia
back to the Czech lands started in 1938 due to events
going on the international political scene. When the
independent Slovak State was established in 1939, the
Czech population living in Slovakia was forced out back to
the Protectorate of Bohemia and Moravia (78 % of Czech
nationals were ousted from Slovakia). Re-emigration of
the Slovak population back to Slovakia was much less
important (23 % of Slovak nationals living in the Czech
lands returned to Slovakia). After the end of the War
and after the re-establishment of Czechoslovakia in
1945, it is estimated that 35,000 Czech nationals were
living in Slovakia and about 50,000 Slovak nationals
were living in the Czech lands (CSSR Year Book of
Historical Statistics, 1985).

First years after the War saw a statistically significant
inland migration in consequence to the evacuation of
German nationals. The migration flows led up mostly
to depopulated Bohemian and Moravian-Silesian
borderland districts. Apart from inhabitants of Czech

The definition of “nationality” passed through a certain development in the former Czechoslovakia in the course of the
20% century. In the first Czechoslovak census, nationality was defined as tribal affiliation whose main external sign is mother
tongue. It was established by means of a “direct free admission of each present and added inhabitant over 14 years of age”. In
the second Czechoslovak census conducted in 1930, nationality was established indirectly according to mother tongue. In 1950
and 1961, nationality was defined as affiliation to a nation the cultural and working community of which is felt by the censed
person as internally related to and avowed. In 1970 and 1980, nationality was understood to be affiliation to a nation or a
nationality with each person being left free to register according to their own belief. The situation was similar in the census of
1991 when an effervescent discussion occurred due atmosphere in the society about a possibility to register Moravian and Silesian
nationality in the census sheet. Based on the requirement, the Statistical Office extended the nomenclature of nationalities
by adding these two nationalities which were summed-up separately. Mother tongue was established by means of a separate
question. The census of 2001 was similar both in the Czech and Slovak Republics. Legend to the census sheet of persons in the
Czech Republic encouraged everybody to fill in nationality according to decision of their own. Nationality was understood to
be affiliation to a nation, ethnic group or ethnic minority. Conclusive for the determination of nationality was neither mother
tongue nor language predominantly used by the citizen. A possibility was provided to register for more nationalities or not to
register nationality at all. Children up to 15 years of age were registered the nationality of their parents (Ethnic Composition
of Population, CSU, Praha, 2004). Analyses of population’s ethnic composition in the Czech Republic report the Moravian and
Silesian nationalities together with the Czech nationality. In the census of 2001, the Moravian and Silesian nationalities were
claimed by only about a quarter of those who declared it in the census of 1991.

In the Slovak Republic, the census of 2001 understood nationality to be the person’s affiliation to a nation, ethnic group or ethnic
minority. Conclusive for the determination of nationality was neither mother tongue nor language used or better mastered
by the citizen but rather his/her own decision. Children up to 15 years of age were registered according to the nationality of
their parents. If the parents claimed different nationalities, one of them was registered for the child according to their mutual
agreement (Legend to the census sheet, 2001).
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1991 2001 Shrinkage of Slovak

) N ; % P E P } o ; —;‘@ = , E « nationals

A @ §m-§0 A Z §m'go abs. %

1. | Praha 23 906 7.59 1. | Praha 19 275 9.98 4631 19.37
2. | Karving 23 774 7.55 2. | Karvina 15 948 8.26 7826 32.92
3. | Ostrava-mésto 17 508 5.56 3. | Ostrava-mésto 11016 5.70 6 492 37.08
4, | Frydek-Mistek 9689 3.08 4. | Frydek-Mistek 6728 3.48 2961 30.56
5. | Chomutov 9 451 3.00 5. | Brno-mésto 5795 3.00 1336 14.14
6. | Sokolov 9191 2.92 6. | Sokolov 4983 2.58 4208 45.78
7. | Karlovy Vary 9014 2.86 7. | Chomutov 4 876 2.52 4575 50.75
8. | Bruntal 8854 2.81 8. | Karlovy Vary 4788 2.48 4226 47.73
9. | Most 8449 2.68 9. | Bruntal 4447 2.23 4407 52.16
10. | Cheb 8080 2.57 10. | Cheb 4308 2.23 31772 46.68
11. | Teplice 7318 2.32 11. | Most 3 810 197 4639 63.39
12. | Brno-mésto 7131 2.27 12. | Liberec 3755 1.94 5802 81.36
13. | Liberec 9 557 2.08 13. | Teplice 3428 1.77 3890 40.70
14. | Dé&éin 6193 1.97 13. | Olomouc 3393 1.76 1617 32.27
15. | Ustinad Labem 5629 1.78 15. | Novy Jiéin 3143 1.63 2039 39.34
17. | Novy Jiéin 5182 1.64 16. | Décin 3122 1.62 3071 49.59
18. | Olomouc 5010 1.59 17. | Ustinad Labem 2793 145 2 836 50.38

Tab. 3: Czech districts in which a half of the total Slovak nationality claiming population lived in 1991 (2001)

Source: Results from the Czech censi of 1991 and 2001

with high absolute numbers of Slovak nationals resident
in the Czech Republic were those of Frydek-Mistek
(9,689), Chomutov (9,451), Sokolov (9,191), Karlovy
Vary (9,014), Bruntal (8,854), Most (8,449) and Cheb
(8,449). While the share of Slovak nationality residents
in Prague accounted only for 1.97 % of total residents,
their share in the district of Karvina amounted to 8.35 %
of total residents. The highest per cent representation
of Slovak nationals was recorded in the Sokolov and
Jesenik districts (9.92 % of total residents each), in
the districts of Cheb (9.29 %), Karvina (8.35 %), Cesky
Krumlov (8.32 %) and Bruntal (8.13 %). The lowest
numbers of Slovak nationals in absolute figures were
recorded in the districts of Pelhfimov (713), Pilsen-
South (918), Blansko and Strakonice (936 each) and
Havlitktv Brod (983). The lowest per cent representation
of Slovak nationals below 1 % of total residents) was
recorded in the districts of Blansko, Zdar nad Sazavou
and Pelhfimov (Tab. 3, Fig. 4).

The regional concentration degree of Slovaks resident
in the Czech Republic (calculated in the same manner
as the regional concentration degree of Czech residents
in Slovakia) in 1991 as related to total population, area
and number of territorial administrative units was 76,
85 and 80, respectively (Fig. 5).

4

4. Development of Slovak/Czech nationals in
Czechia/Slovakia in the period from 1991 - 2001

This period was a turning point for Czechs/Slovaks
in Slovakia/Czechia. Czechoslovakia split up into two
separate states on 1 January 1993 and the two ethnic
minorities which came into existence in the sense of
international law were youngest in central Europe.
They came into being under unusual conditions and
their characteristic features are atypical for minorities
in the common sense of the word (Majtanova, 1999). Both
the Czech national living in Slovakia and the Slovaks
living in the Czech Republic had to face a principal
decision: to move back to the Czech/Slovak Republic,
to stay living as foreigners in their hitherto abodes, or
to apply for a change of nationality. Dual nationality
(Slovak and Czech) was possible in the Slovak Republic;
in the Czech Republic this possibility was introduced
only in 1999. The facts were most likely the main reason
to a considerable change in the number of residents
claiming Slovak/Czech nationality in the both newly
arisen sovereign republics (Fig.10, 11 — see cover p. 3).

In Slovakia, Czech nationality was declared by 44,620
persons, Moravian nationality by 2,348 persons and
Silesian nationality by 22 persons in the census of 2001,
i.e. by a total of 46,990 persons*. This indicates that the

In the previous censi, the persons of Czech, Moravian and Silesian nationality were registered as Czech nationals.
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Fig. 7: Regional concentration degree of Czech nationals in Slovak Republic in 2001

4.2 Spatial distribution of Slovak nationals in Czechia
(Census 2001)

In spite of the fact that the loss of persons declaring
Slovak nationality in the Czech Republic was
considerable, there were no principal changes in the
concentration and distribution of Slovaks in Czech
districts. The index of regional concentration of Slovak
nationals was 66 as related to total population, 80 as

related to the number of territorial administrative units,
and 84 as related to area (Fig. 8).

In 1991, a half of Slovak nationality population lived in
15 Czech districts (fig. 5); in 2001 the number of districts
remained identical (Fig. 9). The order of the first four
districts (Prague, Karvina, Ostrava-City, Frydek-
Mistek) did not change; some shifts were recorded on
the following positions but the first thirteen districts

Share of Slovak nations in %
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Fig. 8: Share of Slovak nationals in total population in the districts in the Czech Republic in 2001
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especially in localities of their higher concentration
(Srajerova, 1999). In compliance with legal regulations
of the Czech and Slovak Republics, members of ethnic
minorities have a guaranteed right to conserve and
develop their national identities, which reflects in the
right for the development of their own culture, spread
and reception of information in their mother tongues,
association into their own national associations and
political parties, education in their mother tongue, use
of their mother tongue in contact with authorities and
their participation in the solution of issues concerning
ethnic minorities. There is a range of Slovak ethnic
agsociations established in the Czech Republic - e.g.
Slovak Community in the Czech Republic (with branches
in Prague, Kladno, Karlovy Vary, Karvina, Tabor, Sokolov,
Pilsen, Kromé&#iZ), Democratic Alliance of Slovaks in the
Czech Republic, Slovak Union in the Czech Republic,
etc. And there are also special-interest associations of
Slovak nationals in Czechia such as the Foundation of
M.R.Stefanik, Historical Group of Direct Participants in
the Slovak National Upheaval, Folklore Group Limbora
(Prague), Folklore Association Puéik (Brno), Community
of University Students Detva (Prague), etc. Activities
of the Local Division of Matica slovenska which were
launched in 1969 have been restored under a new name
of the organization — Club of Slovak Culture. Slovak
Community in the Czech Republic issues a monthly
named Korene (Roots), broadcasting media have special
programmes for Slovaks in Slovak language.

The situation of the Czech community in Slovakia was
more complicated after the split. Before the extinction
of Czechoslovakia as a common state, Czechs living in
Slovakia (similarly as Slovaks living in Czechia) did not
consider themselves an ethnic minority and the Czech
community was never organized there. As compared with
the concentrations of Slovak ethnic in Czech towns and
villages the concentration of Czechs in Slovakia has
always been considerably lower (There is no Slovak
municipality in which the share of Czech ethnic would
be higher than 2%). With respect to the similarity of
languages and the above mentioned low territorial
concentration, the Czech ethnic group in Slovakia has
never raised any requirement for the establishment of
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a Czech kindergarten, basic or secondary school with
lesson in their mother tongue. Neither there were any
Czech cultural and ethnic societies coming into existence
in Slovakia before 1993.

The very first organization of Czech nationals living in
Slovakia as an ethnic minority was registered as the
Czech Confederation in Slovakia as late as in 1994 as
a socio-cultural organization associating inhabitants
of the Czech, Moravian and Silesian origin and their
families living in the Slovak Republic with no respect
of their state citizenship. The organization has some
3 000 members and its regional branches are located
in Bratislava, Kosice, Humenné, Rozfiava, Liptovsky
Hradok, Martin, Nitra, Poprad, Trenéin, Trnava, Zvolen,
Bansk4 Bystrica and Zilina. It organizes various social
events and cultural programmes for its members
and issues a monthly named Ceska beseda. Another
similar association is the Club of Czech citizens in
the Slovak Republic, established in 1994. Activities of
these organizations are subsidized from the state budget
(chapter Cultural Activities of Ethnic Minorities) (Dostal,
2003). Slovak media, too, have included broadcasting for
the Czech ethnic minority (e.g. TV programme Czech
National Magazine).

As demonstrated by the results of sociological research
studies, most Slovak nationals resident in the Czech
Republic and Czech nationals living in the Slovak
Republic do not suffer with the syndrom of ethnic
minority thanks to familiar language and cultural
environment, family and social bonds and historical
context (see e.g. Srajerové, 2001).
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