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INCREASING CAPACITY UTILIZATION OF WASTE
GATHERING VEHICLE APPLYING REAL-TIME BASED
INFO-COMMUNICATION SYSTEM IN SELECTIVE WASTE
GATHERING

Adam TITRIK, Istvan LAKATOS

Széchenyi Istvan University, 9026 Gyor, Egyetem tér 1. Hungary, titrika@sze.hu

Abstract

Decreasing of available raw materials, fossil energy source and new attitude made recycling neces-
sary and inevitable. For recycling selective waste areas have been placed, where inhabitants can drop
their waste for free optionally whether it is uncompressed or compressed, opened or closed. Due
to the different bottle forms and compression methods, PET bottles are put into containers at differ-
ent volume density. As every other waste also PET waste is to be compressed further in the vehicle,
if it is possible, due to efficient gathering. PET waste form can significantly influence on further
compression. This study deals with differently compressed PET bottle displacement from further
compressibility point of view.

Key words: real-time system, measuring technique, info-communication, waste gathering

Introduction

Regarding environmental legislation, environmental load and recycling possibilities in Hungary,
hundreds of settlements (even only with a few thousands of inhabitants) have established selective
waste collection areas and placed various containers. Today the emptying process is based on empi-
rical emptying value and in some cases the collection route is not optimised. In the EU there is a high
pressure on waste collection companies in order to provide higher service standard for the same
price. Due to decreasing waste gathering load researchers everywhere in the world were really keen
on applying such devices, which can enhance efficiency and lower cost in waste gathering.

This study deals with differently compressed PET bottle displacement from further compressibility
point of view.

Techniques applied today

In order to develop waste collection efficiency software and GPS service were applied for optimisa-
tion. Optimisation included fuel, route and collection time.

A study made by Minghua et al. introduced recommendations for solving waste increasing problems
in Pudong province in China. High cost of waste is reduced by a special method applying low-capac-
ity vehicles, which have automated compression unit and waste is placed into a transfer-compression
depot. The compressed waste is placed in a closed hooked container, then its final destination is de-
struction.

Nuortio et al. defined a high-level model for waste gathering, which claims six input parameters
including data featuring container, e.g. GPS coordinates, identifier, waste type, waste volume, waste
mass. Further data needed about the vehicle, gathering time limit and route matrix.

By the authors containers are divided into two groups. One is for those containers, which are high-
lighted due to the demand of oft emptying and the other is the rest with normal emptying. Generally,
emptying trend is not followed, therefore all containers sign at the same priority, but knowing the
trend one can reckon emptying trend change. Simulation in Matlab showed 12% saving in average.

The systems introduced above contribute to optimized route definition, however there is no answer
for which containers need to be emptied and what is the degree of waste density in the vehicle for fur-
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ther compression. This study aims at analyzing displacement of differently compressed PET bottles
and waste density in the interest of vehicle capacity utilization.

Saturation examination of waste container

The basis of the new real-time based waste gathering system is collecting accurate parameters about
waste placed in container. According to literature recently there is no such investigational data, which
can show further compression ratio of the differently compressed waste.

For saturation examination the commonly applied POLYDUCT selective waste containers (Figure 1
and 2) and PET bottles at different volumes and forms were used.

Fig. 1. 3D design of 1,5 m® selective waste gathering container

Fig. 2. 3D design of 1,5 m® selective waste gathering container

Bottle ratio at certain volume used examination according to a former survey:

0,5 I bottle 21%,

1 1 bottle 9%,

1,5 1 bottle 41%,

2 1 bottle 25% ,

2,5 1 bottle 4%.

Examination data were collected till properly saturated level of container to be emptied from the bot-
tom. Examinations were carried out by differently compressed PET bottles. Regarding compression
and further compression, examination of each PET bottle force-compression (in diameter) parameter
was a very important task (Figure 3).
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Fig. 3. Force-displacement diagram of opened and closed different volume PET bottle compression

Simulations were executed for container saturation examination with differently compressed PET
bottles (Figure 4 and 5, Table 1).

Y

Pn.mlm

Fig. 4. 1,5m’ container saturated by Fig. 5. Form of PET bottles
PET bottles compressed by leg compressed by leg in 1,5m’* container
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Table 1. PET bottles can be placed in container

Container Compression Waste Waste mass | Waste density | Utilization
Waste type q q
volume method [piece] [g] [kg/m?] increase
none ~480 ~14400 9,6 -
mixed PET compression by hand ~500 ~15000 10 +4,2%
1300k bottles compression by le ~852 ~25560 17,04 +77,5%
p y leg ) >
compression unit ~995 ~29850 19,90 +107,3%
none ~872 ~26160 10,46 -
) compression by hand ~890 ~26700 10,68 +2,1%
2500L mixed PET bottle -
compression by leg ~1345 ~40350 16,14 +54,3%
compression machine | ~1720 ~51600 20,64 +97,3%
none ~405 ~12150 8,1 -
1500L 1,SL PET bottle | compression by hand ~482 ~14460 9,64 +19,0%
compression by leg ~790 ~23700 15,8 +95,1%
none ~810 ~24300 9,72 -
2500L 1,SL PET bottle | compression by hand ~934 ~28020 11,21 +15,3%
compression by leg ~1410 ~42300 16,92 +74,1%

Studying the simulation (Table 1) it can be stated that in case of PET bottle beside volume decrease
(compression) the form of compressed bottles has big significance.

According to the examination it can be stated that:

e incase of hand compression beside the average volume decrease at 40,8% the maximal piece
of bottles placed in container increased by 2-5% only,

e in case of leg compression 64,4% compression ratio can be reached concerning different
PET packages, thus by 50-70% more waste can be placed in container,

e in case of special compression unit the average compression is 45%. Beside volume dec-
rease due to PET bottle deformation more waste can placed in containers, which results
in 90-110 % more than in bottles without compression,

e in case of inhabitants no compression unit can be taken into consideration, therefore PET
bottle should be compressed lengthways (in diameter) properly as to have more PET bottles
placed in container by 50-70% as good.

PET bottles test

Tests have been carried out on an area of Im*Im by open uncompressed 42 pcs of 1.5L and 37 pcs
of 2L PET bottles (Figure 6.).

Test parameters:

bottle set height: ~280 mm

compression displacement: 125 mm (bottle set height: 155 mm)
spring displacement: ~15 mm (bottle set height: 170 mm)

sum weight of bottles: 2471 g

default volume: 0.28 m*

compressed volume after spring: 0.17 m?

compression ratio: ~40%
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Fig. 6. 80 pcs of 1.5L and 2L open PET bottle compression examination

Tests show that after 4500N load an examined PET bottle volume was decreased by ~40%. 3.5 rows
of PET bottles (random placement) were tested, so compression displacement of each row is ~35 mm.
Regarding Figure 6 it can be seen that values applied at one PET bottle compression (70N—35mm)
are proportional to 80 pcs of PET bottles compression values (4500N—125mm).

Close PET bottle damage force

Close PET bottle has maximal loadability at ~10 bar over pressure, which equals to 0.I1N/mm?.
In order to reach this value the bottle should be compressed to this volume:

p ¥V =p,*V,

6
v _0.1%1.5%10
1.1

=1.364%10°m * =136.4cm’

Volume decrease: 90.1%
parallel compression on curved surface: A, . ~30000mm?
pressure: p=10 bar— IN/mm?

Damage force:

F=p*A4=1+30000=30000N

This value should be overcome by the compression unit for one close PET bottle assuming that the
cap stays intact providing the lasting volume decrease.
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Waste COLLECTING Vehicle compression unit examination

Also in the European countries and Hungary rear-loading waste gathering vehicle is typical, thus its
compression unit parameters have been examined:

e Hydraulics cylinder piston diameter: D=110mm
¢ Maximum system pressure: p=320bar—32N/mm?
e Hydraulics cylinder maximum force:

F=p*A=(55"*n)=30400N
Hydraulic cylinder number: 2 pcs

2F =2+%304000 = 608000 N

force can be realized by two hydraulics cylinder.

In case of close uncompressed bottles at the compression of around 20 pcs of PET bottles the system
is able to produce the force, which can damage the bottle causing permanent deformation assuming
that the cap stays intact and over pressure can be released. Based on the calculation it seems that open
PET bottle placement has a very significant role as well as the application of PET bottle damage-
compression unit.

Waste gathering vehicle compression unit dimension: 2m*0.9m

Volume to be compressed: 2m*0.9m*0.8m=1.44m?

Optimization of waste COLLECTING vehicle saturation

Concerning the results above culture of PET bottle waste selective gathering has great significance.
Wide-spread waste gathering vehicles in the EU and Hungary has a capacity of 22m?, thus such ve-
hicle tests have been carried out.

Considerations based on container volume-weight ratio

22kg waste in a 1.5m? container means that the compression ratio of PET bottles is high and volume
decrease is ~70%. Further waste compression in waste gathering vehicle can hardly be reached.
~70% volume decrease equals to compressing in diameter of 60mm. In case of 70% volume decrease
there is room for ~750 pcs of PET bottles in the compression unit (1.44m?), see Table 1. In Figure
6 it can be seen that compression at 60mm average PET bottle reaction force is 800-850N. In case
of that huge amount of PET bottles further compression needs to provide the maximum compression
force made by hydraulic system for compression unit. For more precise data test should be carried
out with different type and level compressed PET bottles and various vehicle equipped with different
compressing unit.

Based on the data provided by the waste gathering company compressed waste weight was divided
by the number of 2.5 m* container at vehicle emptying. However, the values have big dispersion
(between 28kg and 52 kg), 40 kg (compressed)/container (2.5m?) values are considered in average.
1088 pcs of 2.5m? totally saturated container were involved in tests having been carried out. The
value is in line with the data in Table 1 and examination on further compression introduced in this
chapter.

Data needed for optimization:

e Density value of waste at its compression limit (PET, open, homogenous 15kg/m?)
e Container volume and homogenous waste weight (input for waste density value)

Comparing these two data number of containers can still be emptied can be forecasted, thus place
of vehicle saturation.
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Factors influencing optimization:

waste homogeneity,

quality of gathering culture,

vehicle compression unit parameters,

compressed waste volume in one compressing cycle.

Concerning these factors optimization has big uncertainty, which can be calculated by correction
factors examining in real circumstances.

Summary

More livable cities can be organized by applying real-time based info-communication system
in waste gathering since reasonable emptying processes are accomplished in time, while not required
gathering tasks are left out.

For maximization of vehicle capacity utilization determination of waste density value was success-
ful, which cannot be or only hardly can be decreased by further compression. Applying this value
dividing vehicle capacity by container waste volume is it capable to give a prognosis on vehicle
saturation, which can handled as input parameter in optimization. High-level waste gathering can
be planned by such system application resulting in environmental care, enhanced traffic safety and
waste gathering efficiency increase.
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Abstract

This paper deals with the concept of CSR and shows how this tool is problematic (e.g. because it
exceed the legal concept). Is CSR really a responsible policy or just a mere tool of marketing? CSR
in practice often fails because the consumer or the investor is not able to distinguish between socially
responsible and socially irresponsible companies. This issue is demonstrated on a recent concrete ex-
ample of the Czech case of ArcelorMittal - Ostrava Radvanice. This practical example is demonstrat-
ing how the legal instruments were applied in this specific case; recent recodification shift in terms
of CR is outlined. In conclusion the authors discuss the possibilities of improvements of the legal
regulation of CSR, they recommend to assess the companies with regard to the factual concordance
of declared and actually performed CSR (e.g. lessening of negative impacts on the environment).

Key words: CSR, quality of life, application practice, greenwashing, enforcement

INTRODUCTION

Corporate Social Responsibility (“CSR”) is derived from the concept of “responsible enterprising”
(Khandwalla, 2003). This represents securing the economic success of enterprising while respecting
social and environmental interests. It means a positive contribution of the company and mitigation
of its negative environmental impacts (Directorate for Enterprise, 2010). The concept of CSR has
developed mainly in relation to globalization, where the pressure to maintain a market position,
the dynamics of change, requirements for creation of profit and growth in revenue often mean that
some companies act with utter disregard and with a single goal, which is to maximize the profit.
Social Corporate Responsibility can be defined as a voluntary commitment of companies to behave
responsibly within their sphere of activity towards the environment and the whole society. The im-
portance of the concept of CSR is comprised of such method of managing the company and building
relationships with partners, which leads which leads to an improved reputation and credibility of the
company. (Kuldova, 2010).

Management theorists began to explore methodically the concept of corporate social responsibility
in the mid-20th century. Today, the concept of CSR e.g. in Great Britain is on a much more advanced
level than in any other EU Member State. This country boasts of the function of a minister for CSR,
of a strong tradition and constant updating of its CSR policy. Non-governmental organizations such
as Amnesty International and the World Wildlife Fund play a key role in this matter (Duda, 2010).
The law enacted in 2004 e.g. brought the obligation on British companies to publish an annual report
on sustainability. Consciousness of social responsibility is well developed in Sweden too. Since 1999
large companies are obliged to publish the impact of their activities on the environment. Besides
this environmental criterion, the Swedish approach to CSR is also reflected in its strong commit-
ment to responsible foreign trade and investment. The governmental Swedish Partnership for Global
Responsibility brought to Sweden exemplary upholding of the OECD Guidelines for Multinational
Corporations (Prskavcova, 2007).

11
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In contradistinction to the Western European nations with traditional democratic systems, CSR was
“discovered” in the Czech Republic in the 1990s in relation to this world-wide trend. Of course, the
phenomenon of CSR has been a widely discussed topic in recent years, especially in relation to mul-
tinational corporations violating in the very principle of their function a so-called triple-bottom-line.

METHODOLOGY

The study was conducted in the form of a critical analysis of available data from related literature.
Data for this study was collected using a number of documents dealing with CSR and quality of life.
The documents are analysed in order to develop understanding of the relationship between CRS and
law because there is only a little attention paid to this issue. Authors not only describe it but they
also provide a new conceptual theoretical framework. This study therefore provides an important
opportunity to advance the understanding of this field and serves as a necessary starting point to fur-
ther empirical research. The aim of this study is to shed light on this topic through an examination
of the state of approaches set by multinational corporations and recent shift in legislation as well as in
jurisprudence. In conclusion the authors provide several recommendations and offer a view de lege
ferenda with relation to New Civil Code and upcoming shift in jurisprudence. The article shows that
not only the law implies all the changes, but the changes are influenced by the whole socio-economic
reality.

CSR AND MULTINATIONAL CORPORATIONS

We may understand the concept of CSR as an answer to the disconcerting situation if the society
that is based on a ruthless profit. It concerns a complex support of priorities related to fulfilling the
quality of life - as opposed to simple assessment of prosperity indicators, as it was at the beginning
of the 1970s, when the focal point of interest were mainly the economic aspects of the quality of life.
Nowadays the environmental aspects of the quality of life are moving to the forefront . Some mul-
tinational corporations (e.g. Wal-Mart Stores, British Petroleum, Toyota Motors, General Motors,
AXA, Citigroup, HSBC Holdings and others) often encounter in their enterprising a conflict of in-
terests with the concept of CSR. Today they are considered a new type of power, emancipated from
the influence of governments, but forming the governmental decisions (Hofmann, Meloy, 2013).
Multinational corporations develop economic activities on several national markets. They feature
high geographical flexibility, and can quickly react to the changing local conditions by migrating
their activities to more advantageous localities in another part of the world.

Multinational corporations are currently being criticized mainly for violating environmental stan-
dards and for the ecological burden of their actions, as well as for their avoidance of responsibility af-
ter accidents as well as for pollution of the environment where the local population live, etc. Many
multinational corporations are trying to improve their image - that is negatively influenced by their
environmentally unfriendly activities — by “green” proclamations (greenwashing) and advertising
campaigns. Some companies present activities to which they are legally bound as their own volunta-
ry acts. In certain cases, they hide the real impact of their activities, and use environmental rhetoric
to gain sympathy. Meanwhile we must not forget about the opportunity of multinational corporations
to use the highest quality legal services and about their capacity to pay possible damages mainly for
environmental pollution. Independent multinational corporations then often attempt to change le-
gislation to make it as advantageous for them as possible. They use multifaceted lobbying activities
to achieve this. On the other hand, the media can disrupt a systematically created image created by
an army of advertising and marketing agencies, press secretaries, PR experts and their positive effect
on social progress, including their publicly proclaimed concepts of social responsibility. However,
only marginal attention has yet focused in the Czech Republic on the issue of multinational corpora-
tions. Today however, also in our country, certain cases have begun to appear from legal application
practice that illustrate that some companies originally did not take their proclaimed concept of CSR
so seriously, though they were ultimately forced by the power of the public to remedy and reassess
this, in essence, very cavalier attitude towards declared values. These large companies (as envi-

12
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ronmental polluters) are often taken aback by the surprising move of a court, which sided with the
opponent and imposed upon such companies the obligation to perform (their own declared) ecologi-
cal measures, while ruling against any alleged breach of the principle of predictability of a judicial
decision. This new trend in decision-making practice is proof of the overall new social view of CSR
and the quality of life in the CR.

CASE FROM APPLICATION PRACTICE

It is possible to demonstrate the problem of social responsibility in the growing influence of the
weaker party in environmental law. This is then reflected in the overall environmental view on pro-
tecting the quality of life and on instruments for enforceability of this law, see Dudova (2013). It is
interesting to observe how investors, or key players in industry, are gradually being forced to adjust to
this trend. In this context we can mention a case (that happened in the Czech Republic) of a major in-
dustrial polluter and “a noise producer” in the Ostrava region - the company “ArcelorMittal” (herein-
after referred to as the “company”); (Frank Bold Society, 2014). A lengthy court battle began in 2008
against this Company brought by the plaintiff who owns the adjacent property regarding annoyance
caused by excessive noise. A crucial factor in the entire proceedings is the fact that this concerned
a neighbour’s complaint, thus it was a private law dispute. The result of the dispute basically forms
a fundamental shift in social perception of responsibility of an environmental polluter; it means
that even the average person can protect himself against economically much more stable player and
defend his rights. In this case the verdict of the District Court in Ostrava of 14. 11. 2012, case no.
33C 343/2008-314 and the Regional Court in Ostrava of 13. 9. 2013, case no. 57 Co 223/2013-390,
imposed the mentioned company the obligation to refrain from noise disturbance emanating from
machines and equipment operated by the company so that the level of the noise spreading into the
protected outer area of the house of the plaintiffs would not exceed a level of 40 dB in the hours
from 10:00 p.m. to 6:00 a.m. as laid down by valid legislation (see the provisions of Sec 31 of Act
No. 258/2000 Coll., on Public Health Protection, as amended, and implementation legislation in the
intentions of Government Decree No. 272/2011 Coll.).

The company appealed against the judgement of the court of first instance, in which it mainly ob-
jected that the principle of predictability of the court decision has been breached, because the court
deviated from the existing consistent judgement-making practice, thus allegedly affected the right of
the company to a fair hearing, and the verdict was really surprising. The company for its over-limit
noise annoyance wanted to use mainly the exemption from noise limits that have been imposed by
the regional public health authority. The fundamental problem of the dispute was to judge whether in
this specific case, annoyance by noise exceed the common limits of the neighbourhood. In the com-
pany’s opinion, the court erred if it based its ruling solely on the finding that in the particular matter,
the public health noise limit was exceeded, and then deduced from this finding that annoyance of the
plaintiff is occurring above the level relative to conditions. The company held the opinion that the
court should look at circumstances such as the local custom of noise annoyance. The company ar-
gued in this context that this is increased the level of noise also in consequence of automobile traffic
and other sources of noise, thus the borders of the common level of noise the in the neighbourhood
are “shifted”. The question of local conditions was repeatedly discussed in the dispute, especially
in relation to the administrative exception from upholding noise limits permit to the company.

The court of appeal arrived at the conclusion that the appeal of the company is not justified, and
thus upheld the decision of the court of first instance. It mainly pointed out the circumstance that
if the company decided to do business in the given location in this specific field, the Public Health
Protection Act and its implementation legislation were already in force and valid at that time. When
the company began its business in this locality legal standards concerning public health protection
with determined limits of health protection against noise were already valid, and it was the duty
of the company to act according to the legislation. Therefore, it is not possible to regard the request
of the plaintiff as unreasonable interference into the company’s ownership rights in the given matter.
In terms of the period of occurrence of adverse affects of noise on health. The court found it to have
been proven that the property in question had been under the ownership of the plaintiff and his fam-
ily since the 1940s, thus it could not be attributed to the detriment of the plaintiff that he implicitly
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accepted the given condition. General courts arrived at the conclusion that in this case, the level
of noise from other sources is not decisive for judging this case, and it does not relieve the plaintiff of
his right to demand protection against the company. The important fact in this dispute is protection
of health. The actual exceeding of the public health limit, which is determined by the legislator for
health protection, leans towards the conclusion that the health of the plaintiff and his family is threat-
ened by the company’s activities. The courts thus concluded that the company is obliged to refrain
from the negative influence of excessive noise. The company was forced to accept the rendered
decision and secure the appropriate noise protection measures, even despite its repeated attempts
to reverse these court decisions.

This case significantly moved the boundary of legal consciousness. We consider it essential in the
given context to observe the current enforcement of rights according to the new legislation. In the
intentions of the provisions of Sec 1012 of the New Civil Code (“NCC”), the owner is prohibited
from disturbing the rights of other persons above a level relative to the conditions, or from perform-
ing such activities, whose main purpose is to annoy other people or cause damage to other people.
Under the provisions of Sec 1013(1) of the NCC, the owner is obliged to refrain from anything that
causes the situation that inter alia even noise and other similar effects (emissions) penetrate the estate
of another owner (neighbour) in a limit not relative to the local conditions, and significantly limit
common use of the estate; this also concerns animals entering. It is prohibited to bring emissions (air
pollution) to the estate of another owner regardless of the level of such influences and degree of an-
noyance of the neighbour, unless it leans upon a special legal reason. The legislation contained in Sec
1013(2) of the NCC may be mentioned as a fundamental change in the existing legal consciousness.

According to the new legislation is applied that if emissions are the consequence of operation
of a factory or similar facility, which was officially approved, the neighbour is only entitled to com-
pensation for injury in money, though the injury was caused by circumstances not considered during
official negotiations. This is not valid if during performance of operation, the scope in which it was
officially approved is exceeded. The prohibition of emissions in the first paragraph of Sec 1013 are
derived from the previous legislation (Sec 127 Act No. 40/1964 Coll., Civil Code), whereas the lis-
ting of emissions remains non-exhaustive. The new version distinguishes between direct and indirect
emissions. Direct emissions are direct continuation of the owner’s activity (e.g. such as channelling
drainage water into neighbour’s estate), and indirect emissions which are not directly evoked by
this activity, because in its open consequence it is only conditional to natural influences (falling ash,
spreading of noise, proliferation of rodents on unused grounds or not duly maintained ones, etc.).
Indirect emissions are prohibited under conditions that they are not relative to the local conditions
and are significantly limiting to the normal use of the grounds in the given location. In the intentions
of the provisions of Sec 1013(2), the NCC now eliminates any possibility of seeking an injunction
for noise emissions from an officially approved factory (in case of noise emissions, this concerns
indirect emissions); however, if such emissions exceed the normal level and significantly limit use
of the neighbouns estate, the neighbour is entitled to compensation for this damage.

Since the regulation for compensation for damage stands in the NCC on the principle that upon its
compensation, restitutio in integrum take precedence, which in the given case is not possible (the
cause would have to be removed, thus the officially approved factory operation), it is possible to re-
quest only monetary compensation. Of course, this changes the overall view of the law on the quality
of life and protection from adverse influences of the environment. Factual protection (not only) from
noise emissions is thus again becoming hard to enforce (even despite the newly established positive
trend in the decision-making process of the courts). An officially approved exception from noise
limits basically means legitimizing operation in the mode of contra legem. It is therefore a question
whether officially approved operation exceeding the noise emissions limits according to permitted
exceptions remains in line with newly established legal criteria, compare with Dudova (2011). The-
refore, in the given context, the interpretation and application of this new legislation will have an
utterly important meaning, in just this regard to exceptions from noise limits of officially approved
operation. Hence, it is necessary to consider most thoroughly whether de lege ferenda exceptions
should be eliminated from noise limits in the interest of protection of the quality of life and human
health, or at least adequately amended.
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CONCLUSION

The Supreme Court in its judgment of 28. 1. 2015 Ref. No. 22 Cdo 636/2014, came to a different
conclusion. In his opinion, in addressing the question whether the operation of facilities serving the
industrial production, whose work is otherwise in compliance with public law, beyond a reasonable
level, it must come from a comparison with other locations in which they operate similar facilities;
if the site operates under the relevant permits, industrial production, not reasonable level compared
with places where such production is operated.

The Supreme Court concluded that in this case the courts wrongly came from the fact that the ope-
ration of the business of the defendant cancelled the plaintiff beyond limits set by hygienic limits,
the exemption for body hygiene services not considered as relevant and considered whether plaintiff
defendant cancelled in excess of reasonable similar industrial sites. According to the Supreme Court
the previous court decisions based on incorrect legal assessment of the matter under § 241 of Code
of Civil Procedure.

The authors of this paper lean towards more thorough support of the concept of CSR in the Czech
Republic. To explain the stated issue, they attempted inter alia to demonstrate potential misuse of this
concept when the companies only want to improve their image. The authors believe that the misuse
of the image of the corporate responsible company is a form of unfair competition. The issue of so-
cial responsibility deserves, in the future, an entire series of empirical examinations, which will help
uncovering the true values preferred in a certain company and their concordance with the concept of
CSR. In the future the authors recommend assessment (and possibly sanctions) of companies with
regard to the factual concordance of declared and actually performed CSR in lessening negative im-
pacts on the environment (i.e. more closely examine how the company attempts to present itself to
the public and what the reality is).

SUMMARY

We may understand the concept of CSR as an answer to the disconcerting situation in a company
founded often on ruthless profit-making. In the Czech Republic, this concept has expanded in the
past two decades with regard to the social and environmental influences on the quality of life. Some
multinational corporations often encounter in their enterprising a conflict of interests with the con-
cept of CSR. Many multinational corporations are trying to improve the overall image about their
often negative influence on the environment through “green” proclamations (greenwashing) and ad-
vertising campaigns. Some companies present activities to which they are legally bound as volun-
tary acts. Today however, in our country, certain cases have begun to appear from legal application
practice illustrating that certain companies originally did not take their proclaimed concept of CSR
so seriously, though they were ultimately forced by the power of the public to remedy and reassess
this, in essence, very cavalier attitude towards declared values. The authors demonstrate this issue
as it stands in the Czech Republic by a current case from application practice. This concerns a pri-
vate case, a so-called neighbour vs. neighbour legal dispute regarding annoyance by excessive noise
against the company Accelor Mittall in Ostrava-Radvanice. The result of the dispute basically forms
a fundamental shift in social perception of liability of an environmental polluter in that even the
average person can protect himself against a much stronger player economically, and defend his
rights. In the paper, the authors indicate a legislative shift in similar cases after adoption of the new
Civil Code. The company being sued was eventually forced to comply by means of enforcement
of one’s right to receive corrective actions, which however did not prevent the company from taking
advantage of this necessity on its Webpage. Application practice of the courts is still not comprehen-
sive in this matter as we see from Supreme court decision. The authors of this paper lean towards
more thorough support, sustainable decision-making and inspection of CSR in the Czech Republic.
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Zizkov, Ceska republika, lucie.nenckova@seznam.cz

Abstrakt

Nanomaterialy predstavuji jak technologickou, tak ekonomickou vyzvu soucasnosti. Zatimco
v nedavné minulosti nachdzely tyto nové materialy vyuziti pfedevsim v elektrotechnickém primyslu,
v poslednich letech se stavaji béznou soucasti spotiebitelskych vyrobku, které ziskavaji diky jejich
ptitomnosti mnoho specifickych vlastnosti a vylepSeni. Nanoprodukty, jak 1ze tyto vyrobky zkracené
nazyvat, si nasly cestu do vSech modernich domacnosti, a to zejména v podobé kosmetickych
vyrobkl a textilu. Nanomaterialy vSak nejsou pouze pfinosem, ale mohou predstavovat také rizika
pro zivotni prostiedi i pro lidské zdravi. Zejména nanocastice se mohou ze spotiebitelskych vyrobka
nekontrolované uvolfiovat, a to i prostym pouzivanim, a vstupovat piimo do vodnich ekosystém,
¢i nepfimo do Zivotniho prostiedi ptes procesy spojené s odpadovym hospodaistvim. Cilem tohoto
ptispévku je shrnuti aktudlnich poznatkt tykajicich se odpadu spojen¢ho s nanoprodukty, ktery
predstavuje zcela novy typ odpadu, o jehoZ produkci a chovéani v tocich komunalniho odpadu existuje
stale velmi malo informaci.

Abstract

Engineered nanomaterials present a major contemporary technological challenge. Many specific
functions, chemical or physical properties of frequently utilized products of daily use namely cos-
metics and textile are nanotechnology-enhanced. The significant increase of consumer nanoproducts
on the market will mirror the amount of future waste containing nanomaterials, for which the term
nanowaste can be easy used. Nanomaterials and particularly nanoparticles from nano-based products
in the end of their life cycle phase or during their use end up in municipal waste streams and due
to ineffective waste handling or inappropriate waste management can enter the environment and
cause many issues including the harmful effect for human health. This literature review summarizes
actual knowledge about nanowaste and reports on currently proposed waste management systems
how to deal with this new kind of waste.

Kli¢ova slova: nanomaterial, nanoprodukt, nanoodpad, komunalni odpad, odpadové hospodarstvi

Key words: nanowaste, nanoproducts, nanomaterials, municipal waste, waste management

Introduction

Nanomaterials are defined as materials, “which should consist of 50 % or more of particles having
a size between 1 nm to 100 nm” (European Commission 2011). These nanoscale materials could
be also divided according to their dimensionality to one-dimensional nanomaterials such as layers,
films, surface coatings, two-dimensional nanomaterials include for example nanofibres or nanotubes
and three-dimensional nanomaterials are known as nanoparticles (Royal Commission on Environ-
mental Pollution 2008), which seem to have highest potential health and environmental impacts
(Filipova et al. 2012).
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Nanomaterials are known as novel materials produced by industrial processes called nanotechnology
during last decade, but they have been always present on Earth. Natural nanomaterials are produced
by many processes in nature including photochemical reactions, eruptions of vulcanoes, forest fires
and simple erosion (Buzea et al. 2007) and many others. Some nanoparticles are biosynthesized by
algae (Rai and Posten 2013) or other organisms as specific bacteria and diatoms (Narayanan and
Sakthivel 2011). Even several viruses can be classified as nanoparticles (Buzea et al. 2007).

Anthropogenic nanomaterials were created first time as by-products of combustion, metallurgy and
other technological processes many thousands years ago, which is evident from many antiquities as
Damascus swords (Daw 2012) or Roman dichroic glass cage cup called Lycurgus cup (Freestone
et al. 2007). Anthropogenic nanomaterials, which are emerging recently by human activities, could
be divided to two groups as by-products which are created during many physical and technical
processes, and products of nanotechnology called “engineered nanomaterials“ (Topinka 2011).

Products, whose functions, physical or chemical properties are enhanced by nanomaterials, are called
nano-based products or simply nanoproducts. According to Bystrzejewska-Piotrowska et al. nano-
based products can contain two main types of nanomaterials — surfaces coating or free nanoparticles
(Bystrzejewska-Piotrowska et al. 2009). They find use in many areas such as electronic, biomedical,
pharmaceutical, cosmetic, energy, environmental and material applications (Nowack and Bucheli
2007). The vast majority of nanomaterials consists of nanosilver, various forms of carbon, zinc
oxide, titanium dioxide and iron oxide (Royal Commission on Environmental Pollution 2008; Musee
2011). Nanomaterials can be found currently in many consumer products. They are listed for example
in nanotechnology Consumers Products Inventory Database that contains more than 1800 registered
products (Consumer Products Inventory 2013). The most increasing amount of nano-based products
are cosmetics and textiles as products of daily use, which represent more than 50 % of the market
(GreBler et al. 2014).

Logical consequences of the widespread use of nanomaterials and nano-based products contribute
to the appearance of new kinds of waste (Boldrin et al. 2014). The main aim of this literature review
is to briefly summarize actual knowledge about nanowaste and report on currently proposed waste
management systems for this new type of waste.

Discussion

Sources of nanomaterials released to the environment and nanowaste

Although nanomaterials can also offer the great tool for remediation of the environment through
many applications called “environmental nanotechnology*“(Biswas and Wu 2005), their uncontrolled
release to the environment is highly undesirable. Both synthesized nanomaterials from commercial
products and nanomaterials, which are released from industrial production and other processes, reach
waste streams through many different ways (Biswas and Wu 2005). These novel materials can be
released to the environment from point sources such as production facilities, waste handling and
wastewater treatment plants or from non-point sources as simple using or wearing of nano-based
products by consumers (Liu et al. 2008). According to Bismas and Wu one of the most critical
operation, which can cause possible release of nanomaterials from industry to the environment,
are cleaning operations of production chambers (Biswas and Wu 2005). Another possible way is
an accidental release during production processes or transportation (Nowack and Bucheli 2007).
All of these nanomaterials including nanomaterials from atmospheric deposition, can contaminate
soils and both surface and underground water (Nowack and Bucheli 2007; Zweck et al. 2008;
Bystrzejewska-Piotrowska et al. 2009).
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Fig. 1 Nanowaste versus nanopolution (Boldrin et al. 2014)

Legend: The “NMs” is a commonly used abbreviation for “nanomaterials”

The term “nanowaste* can be tracked back to 2008 (Liu et al. 2008). According Boldrin et al. “the
term nanowaste could be first applicable when engineered nanomaterials come into contact with
solid waste streams and can be separately collected or collectable” (Boldrin et al. 2014) (Figure 1).
Single fraction of nanomaterials, by-products from industry contaminated by nanomaterials, waste
materials containing engineered nanomaterials (e.g., sludge from wastewater treatment plants) as
well as nano-based products in the end of their life cycle could be called nanowaste (Boldrin et al.
2014). Boldrin et al. also point out other examples of engineered nanomaterials contamination,
which should be rather called nanopollution. Keller et al. estimate that 63-91 % of global engineered
nanomaterials production in 2010 ended up in landfills, 8-28 % were released into soils, 0,4 — 7 %
entered water bodies and 0,1-1,5 % entered atmosphere (Keller et al. 2013). Boldrin et al. also define
three critical factors by which the amount of nanowaste from commercial products is generated —
the first is the amount of nano-based products produced and presented on the market, the second is
the lifespan of these products, and the third is the exact progress of releasing nanomaterials from
nanoproducts during the use phase (Boldrin et al. 2014).

The increasing number of publications focused on nanomaterials is stunning. Whereas in 1990°s
there was only few papers about this topic, currently Web of Science contains more than 68 thousands
publications connected to the term ‘“nanomaterials” (Figure 2). It is alarming, that only tens
of publications connected with “nanowaste is currently published according to Web of Science.
On the other hand the number of citations of these papers is gradually growing, which reflects the
emerging interest of this issue (Web of Science 2015). The lack of publications in this field seems
to be alarming, considering particularly the fact that nanowaste is potentially the most important
pathway of releasing nanomaterials into the environment (Zweck et al. 2008).
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Fig. 2 Number of publications about nanomaterials (Web of Science 2015)

Examples of nanoproducts and their fate during disposal processes

As mentioned above, nano-based commercial products of daily use with their specific properties
are widely spread in the market and their utilization is increasing continuously, namely nano-based
cosmetics and personal care products (Zweck et al. 2008). According to Keller et al. almost 16 % of
engineered nanomaterials are currently used in cosmetics worldwide (Keller et al. 2013). Sunscreens,
which reflect UV light due to titanium oxide nanoparticles, products containing nanosilver, which has
outstanding antibacterial properties, or anti-aging skin treatments containing nanoparticles of gold,
are very popular (Zweck et al. 2008). In correlation with this consuming behaviour, nanoparticles
from cosmetics can easily enter waste streams and contaminate directly aquatic ecosystems through
processes as bathing or swimming in the nature, or indirectly through waste water treatment plants
after showering (Zweck et al. 2008; Bystrzejewska-Piotrowska et al. 2009). Miiller and Nowack
estimate that 95 % of nanoparticles from cosmetics are released during use (Miiller and Nowack
2008).

Different situation is in nano-based textiles, where there are more ways in which nanonaterials
can be released to waste streams (Pourzahedi and Eckelman 2015). Many properties of textiles are
nanotechnology-enhanced as UV protection, antibacterial activity, easy-care and self-cleaning or other
specific functional finishes, such as medical textiles, flame-retardant and odour eliminating textiles
(Wei 2009). Most frequently used nanomaterials for textile improvement are silver nanoparticles,
which have a very large specific area leading to their contact with bacteria or fungi causing bactericidal
and fungicidal effects (Samal et al. 2010). These nanoparticles can be released namely during wash
cycles from both municipal and industrial sources, and as a part of sludge from wastewater treatment
plants, which is incinerated or can be spread as a soil fertilizer on agriculture fields (Blaser et al.
2008), can reach the environment (Buzea et al. 2007; Benn and Westerhoff 2008). According to
Lee et al. nano-based textile fabrics lost the antibacterial activity after 20 cycles of washing (Lee et
al. 2003). Apart from nanosilver, titanium dioxide can be also released during washing from nano-
based textiles (Keller et al. 2013). Processes of waste water treatment are ineffective for this kind
of nanoparticles (Rejinders 2006). In addition, chemical dry cleaning of textiles can probably cause
the release of nanoparticles (GreBler et al. 2014) as well as simple wearing or using of nano-based
textiles (Rejinders 2006). Musee mentions results, which showed, that conventional water treatment
processes in waste water treatment plants (e.g., alum coagulation) are able to remove less than 80 %
of nanoparticles presented in waste water, and around 90 % are removed by membrane filtration in
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addition as a final step of water treatment (Zweck et al. 2008). Other nanoparticles can escape to the
environment.

Although nanoparticles from consumer products of daily use mentioned above probably will be
emitted mostly into waste water (Keller et al. 2013), they can be also released during both municipal
or industrial waste handling (e.g., via abrasion during re-using and recycling processes (GreBler
et al. 2014) and disposal processes as landfilling or waste incineration (Wei 2009; Pourzahedi and
Eckelman 2015). However, Keller at al. estimate that the vast majority (30 - 95 %) of nanomaterials
from textiles in their end of life phase will end up in landfills (Keller et al. 2013). Exact behaviour
of nanowaste in landfills and incineration plants is still known very little (GreBler et al. 2014).
According to current data, only nanomaterials in the 100 nm and bigger are effectively filtered
and probably 20 % of nanomaterials smaller than 100 nm can be released through filtration system
of incinerators (Musee 2011). Nanoparticles of silver, titanium dioxide and zinc oxide were also
presented in the bottom ash after incineration, which is usually landfilled, whereas carbon nanotubes
were almost completely combusted (Miiller et al. 2012).

Although some research was done by using Life Cycle Assessment (LCA) method for estimation
of nanomaterials fate, currently the market product analysis seems to be the most suitable for
quantification (Boldrin et al. 2014). This analysis can mirror the situation in waste streams, since
nanowaste data are not available.

Toxicity of nanomaterials and the risk assessment in the environment

While the antibacterial properties of nanosilver have been known for hundreds of years (Pourzahedi
and Eckelman 2015), some exceptional properties of other nanomaterials are being observed and
discovered for the very first time (Royal Commission on Environmental Pollution 2008). These new
properties and functionalities of engineered nanomaterial as well as totally different nanomaterial
behavior compared to those in bulk form, can lead to different mobility and toxicity in organisms and
the environment (Royal Commission on Environmental Pollution 2008). The lack of information
about both novel properties and health effect raises still some uncertainty, which parameters are
the most important for nanomaterials risk assessment. According to Oberddrster there are three
most significant parameters in determining the health effect of nanomaterials: the three D‘s - dose,
dimension and durability (Oberdorster 2002).
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Fig. 3 The pathway of nanoparticles from the athrophosphere into the environment, reactions in the
environment and exposure of humans. (Nowack and Bucheli 2007)

Legend: The “NP” is a commonly used abbreviation for “nanoparticle”
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Biswas and Wu described three ways, how nanoparticles can enter the human body — through skin,
lungs or the gastrointestinal tract (Biswas and Wu 2005), where nanoparticles are able to enter cells
and interact with subcellular structures (Buzea et al. 2007). A lot of research is currently focused on
bioaccumulation of nanomaterials in aquatic organisms. First results suggest that nanoparticles could
be available for dietary uptake at lower trophic levels and transferred and appear within a food chain
(Zhu et al. 2010; Judy et al. 2011) and seem to be a possible pathway for human exposure (Zhu et al.
2010). Although still more information about nanomaterials behaviour and toxicity is needed, many
in vitro studies already proved the cytotoxic effect of some nanoparticles (Royal Commission on En-
vironmental Pollution 2008). The pathway of engineered nanoparticles as well as nanoparticles from
natural sources in the environment, interaction between the antroposphere and the environment and
possible ways of human exposure to nanoparticles are described in figure 3.

One of the well-known examples of harmful effects of engineered nanomaterials in humans was
presented in 1997 by Dunford et al. They showed that titanium dioxide or zinc dioxide engineered
nanoparticles from sunscreens, which reflect UV light in sunlight, can cause DNA damage in human
cells (Dunford et al. 1997). The crucial question remains: is the penetration of these nanoparticles
possible through the skin, remains? Diseased, sunburned skin or skin affected by allergies is probably
an insufficient barrier against entering of nanoparticles to the human body (Jacobs et al. 2010).

Well-known is also negative effect of silver nanoparticles on wastewater treatment systems and
anaerobic digestion. Almost 30% of the worldwide production of silver nanoparticles are used
into medical supplies and devices due to their antibacterial properties (Keller et al. 2013) and also
in many other consumer products. As well as other microorganisms, also nitrifying bacteria are
very susceptible to silver nanoparticles and higher concentration of this nanomaterial entering the
wastewater treatment plant in biomass inhibits its microbial activities (Hu 2010). Blaser points out
that silver nanoparticles released to the waste water accumulate to the sewage sludge and can be
spread further on agriculture fields (Blaser et al. 2008).

Legalregulations of engineered nanomaterials and future nanowaste management

Legal regulations are one of the most crucial issues. Currently the waste containing nanomaterials
are treated as any other waste without any specific requirements (European Commission 2012).
There are no specific regulations for nanotechnologies or nanomaterials in Europe and all processes
connected with manufacturing , use and disposal of nanomaterials are covered namely by REACH -
Registration, Evaluation, Authorisation and Restriction of Chemicals and very little by some specific
regulations for pharmaceuticals, veterinary medicines, pesticides and biocides, toys and cosmetics
(Royal Commission on Environmental Pollution 2008). Also The Waste Electrical and Electronic
Equipment Directive — WEEE and Regulation on classification, labelling and packaging of substances and
mixtures - CLP are marginally linked to nanomaterials (European Commission 2012).

Although REACH seems to be the most important and very strong regulatory instrument for both
bulk material and nanoforms of the same substance (Schwirn et al. 2014), it was not designed for
engineered nanomaterials, nanomaterial-based products and their applications and it is necessary to
undertake a review of this regulation and try to deal with these novel materials (Royal Commission
on Environmental Pollution 2008; European Commission 2012). Besides REACH, the mostly
overlooked EU Water Framework Directive WFD could potentially play a key role in the future
(Hansen et al. 2011). Also the EU Waste Framework Directive should receive much more attention,
because currently there are no legal regulations directly connected to nanowaste. Since engineered
nanomaterials handling and nanowaste management have no specific legal regulations on their own,
the use of the precautionary principle as a first step prevention of harmful effect on the environment
and human health is highly recommended (Health Council of the Netherlands 2011) as well as
minimising of nanowaste volumes production and other prevention from entering waste streams
(Health Council of the Netherlands 2011; GreBler et al. 2014).

Together with the steep increase of nano-based products on the market, the question of nanowaste
management is currently more and more emerging. One of the first studies connected with
nanomaterials and nanowaste handling held in United Kingdom was published in 2008. This study
“Novel Materials in the Environment: The case of nanotechnology* probably for the first time discusses
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product take-back requirements of nano-based products as an effective way how to prevent entering
of nanomaterials to the environment. These products collected in that way would be returned to their
original producers for recycling. However, this study shows that this take-back procedure probably
cannot be implemented namely due to the large variability of nano-based consumer products (Royal
Commission on Environmental Pollution 2008). Almost all recent studies point out that nanowaste
must be treated differently in comparison with conventional methods of waste management, although
basic principles of waste hierarchy according to EU Waste Framework Directive should be followed
(Directive 2008/98/EC 2008). For instance the report of Health council of the Netherlands mentions
as key factors waste prevention and safe handling of nanomaterial-containing waste (Health Council

of the Netherlands 2011).

Tab. 1 Nanowaste classification (Musee 2011)

Manowaste Description Cominems/description Examples of waste streama (n terms of
eligses Aansprodicts
Class | NM bamrd pon-toxed: Expossire: low  Cohcedns on wiaile manigemend may onby afse i the bulk parenl Display backplanes of televison soheems, solar
ta high mraterials (Treopam horse effects ) can ciuse mxsciry (o hisnans and the  pansls, memary chips, polihing apents
environiment srough accuimmilation Beond a ceftain thieshold
concenitration limit. Dtherwise, nanowaste can be handled a3 bemign
safe. Mo spevial disposal requirements. Risk profile: mome fo very low,
Class il A hozord: harmiful or oxe Toxkcity of Nbds may warrand establishing potential acute or chromic  Display backplane, memory chips, polishing agenis,
Exporre; low bo medium effects i determine the most suitable and optimal management solar panels, painis and coatings
spproach during handling. transportation or dispoal proceses. Risk
peofile; Jow to mediem
Class 1 A homrd: poxiC [0 wery 1omc; Protocals appropriate for managing hazardous waste sreams in the  Food packagieg, food adderees. wastewater
Exprorunés low Lo medmim entine Wikte managenient chain are dearable recommend ad. Need  conlalning personal cire producta, polishing agents,
[ piseaich o determmne I currént waile Bandgemen pesticades
infrastriscttire 1 adeqguate o dea with hisardousness of waste
stread due o aanoscale matenials Bk profile: medwsm o high
Class I MM bamrd: boxi 1o Very foxic; Waste stfedms shoiild be disposed only in speclalizad hazardous Fabnts and coabings, personal cire prodacts,
Expedary; imediam bo high wiasies designabed sites. Inadeguate W could bead (o senous [hreas  pesticades, efc
to hamans and environmental systerms, Risk profile; high
Class v WA oz very oo fo extremely  Dispose only in specialized hazadous waste sireams desigmated Pextiodes, sunscreen lofions and foosd amd

tomic; Exposere: medium (o high

sites Poor wasie MAnJgement can cause extensive nanopallution fo
diverse ecological and water ystems, which may prove to be costiy,

beverages containing fullerenes in codloidal
SLEpeTEom

laborious, and fime consuming to remediate. Immobilization ard
newtralization pechnbgues amoig the mos effective reament
techmiques Risk profile: high in very high

Based on recent toxicology data, first concepts of nanowaste classification have emerged. Musee
divides nanowaste into five classes according to toxicity and exposure potency of nanomaterials
in nano-based products (Musee 2011) (Table 1). Unfortunately there are no nano-specific regulations
in the European or Czech waste legislation as well as no presence of nanowastes in Waste catalogue
as a single item.

Apart from relatively common methods of waste treatment and disposal, processes of remediation
could be also used in case of nanowastes. According to Bystrzejewska-Piotrowska et al. the main
contemporary challenge is to find specific microorganisms, fungi or plants, which can bioaccumulate,
utilise, decompose or immobilise namely metal nanoparticles from this kind of waste, despite the fact
that the process of bioaccumulation is still not well known (Bystrzejewska-Piotrowska et al. 2009).

Conclusion

The increase of nano-based products on the market together with lack of information about nanowaste
as well as the absence of nano-specific legal regulations is alarming. The amount of future nanowaste
is partly predictable since the production of engineered nanomaterials will mirror the development in
near future. The global population has now a unique opportunity to find the solution of this issue by
establishing the environmental policy concerning nanomaterials and nanowaste management as soon
as possible, because conventional methods as waste handling seems to be not appropriate enough.
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DOPLNEK K ROZSIRENI, MORFOLOGII A BIOLOGII
HYBRIDA MEZI SORBUS AUCUPARIA A S. ARIA V ZAPADNI
CASTI NARODNIHO PARKU PODYJi

ADDITION TO EXTEND, MORPHOLOGY AND BIOLOGY OF
HYBRID BETWEEN SORBUS AUCUPARIA AND S. ARIA IN THE
WESTERN PART OF THE PODYJi NATIONAL PARK

Jifi SEFL
Kralova Vysina 7, Usti nad Labem 400 96, email: jiri.sefl@ujep.cz

Abstrakt

Kftizenci mezi Sorbus aucuparia a S. aria byli nalezeni v zépadni ¢asti Narodniho parku Podyji,
v poctu 5 jedincti. Toto sdéleni ptinasi data o poctu pouzder v malvicich a stupni vyvoje semen. Pfi-
loZena je GPS poloha jedinct a jejich fotografie na lokalitach.

Abstract

Five specimens of hybrid between Sorbus aucuparia and S. aria — S. xthuringiaca were found in the
western part of the Podyji National Park. This paper brings data about the number of the loculi
per pome and the number and condition of the seeds, GPS position of the specimens and pictures
of plants in situ.

Kli¢ova slova: Narodni park Podyji, hybrid S. Xthuringiaca

Key words: Podyji National Park, hybrid, S. Xthuringiaca

Uvod

Spontanni hybrid mezi jefabem pta¢im a jefdbem mukem se vyskytuje vzacné, obycejné jako oje-
dinélé stromy v celém spole¢ném arealu obou rodicovskych druhii (Diill 1961, Kovanda 1961a,
Mijovsky 1992, Kutzelnigg 1994, Rich et al. 2010). Uvadén je z Britskych ostrovli z jizni ¢asti
Skandinavie ze zapadni, stfedni a jihovychodni Evropy. Z tizemi Ceské republiky jej uvadi Kovanda
(1961a) na zakladé herbatovych dokladil pochazejicich z prvni poloviny 20. stoleti z okoli Usti nad
Labem a z MileSovky. Hojnéjsi nalezy tohoto kiiZzence jsou zaznamenany ze Slovenska (Kovanda
1961a, Majovsky 1992). Na tuzemi Ceské republiky je v soucasnosti patrné jediny vyskyt tohoto
kfizence omezen na malou lokalitu v udoli feky Dyje u Vranova nad Dyji. V zahradnictvi byl tento
kfizenec vyuzivan zhruba od roku 1830 (Rich et al. 2010), proto nedostate¢né popsané herbarové
sbéry zastiraji informaci o jeho spontannim vyskytu.

V lesnich porostech zapadni ¢asti Narodniho parku Podyji, v tzkém okruhu lokality Ledové sluje,
bylo v letech 19962011 pozorovano 5 jedincu piedpokladané hybridni kombinace mezi jefabem
ptacim a jefabem mukem, radius vyskytu jedincti neni vétsi nez 500 m (obr. 1). Popis jedincti a jejich
charakter vyskytu v lesnim spolegenstvu jsem uvedl v predchozich pracich (Sefl 2000, 2003, 2007).
Predkladany ¢lanek ptedchozi prace dopliluje o charakteristiku plodi, pozorovani schopnosti tvorit
semena, GPS polohu jedincti a 0 obrazovou dokumentaci. Ve vyse uvedenych pracich jsem hybrida
oznacoval jako S. x pinnatifida nv. pinnatifida (Smith) Diill, ¢eské jméno — jefab polozpefeny jsem
uvadél podle Kovandy (Kovanda 1992). V piedkladané praci hybridni rostliny oznacuji v souladu
aktualnimi poznatky nomenklatury (Velebil et Businsky 2016) jako S. x thuringiaca (Nyman) Scho-
nach — jefab polozpefeny a ¢eské védecké jméno podle Seznamu rostlin kvéteny CR (Danihelka et al.
2012).
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Obr. 1. — Uzemi vyskytu Sorbus x thuringiaca, potadova &isla jedincti se shoduji s &isly
v tabulce 1. Obrysova mapa LHC Narodniho parku Podyji pro LHP 1992-2001, UHUL Brandys
nad Labem, pobocka Brno

Ekologicka charakteristika lokality nalezu

Lokalita Ledové sluje lezi 2,5 km jihovychodné od Vranova nad Dyji, nachazi se v I. zon¢ Narodniho
parku, v udoli feky Dyje, je porostla lesnimi porosty s relativné malou mirou antropického ovlivnéni.
Lokalita spada do klimatického okrsku MT 9 podle Quitta (Quitt 1975). Pidotvorné geologické pod-
lozi tvoii biotiticka leukokratni ortorula. Podle fytogeografického ¢lenéni (Skalicky 1988) lokalita
spada do Ceskomoravského mezofytika, fytogeografického okresu 68. Moravské podhiiii Vyso¢iny.
Podle vegetaéni stupiiovitosti CR je zde zastoupen 2. lesni vegetatni stupeni, omezené 1. lesni vege-
tatni stupeii a na severné orientovanych svazich 3. lesni vegetaéni stupeii (UHUL 2011).

Ledové sluje a jejich okoli je fi¢ni ostroh v hluboce zakleslém meandrujicim toku feky Dyje. Na lo-
kalité se stidaji orientace svaht k riznym svétovym stranam a vyskovy rozdil mezi dnem udoli
a jeho horni hranou dosahuje az 200 m. Proto se zde v suprakolinnim klimatu nachazeji rozmani-
ta rostlinna spolecenstva. Na jiznich orientacich svahli se nachdzeji spoleCenstva subacidofilnich
doubrav as. Sorbo torminalis-Quercetum, maloplo$né se vyskytuji spolecenstva skalnich bort as.
Cardaminopsio petraeae-Pinetum. Stanovisté s ptiznivéj§imi vlahovymi poméry a hlubsi, vyvinutou
pudou pokryvaji habrové doubravy as. Melampyro nemorosi-Carpinetum. Sutové lesy as. Aceri-
-Carpinetum jsou na lokalit¢ hojné, nachazeji se zde na vSech orientacich svaht (Chytry et Vicherek
1995). Na lokalité€ se ostritvkovité vyskytuje primarni nexerotermni bezlesi na sutich, predstavujici
ekologicky, okrajovy efekt, umoziujici existenci rostlin s vy$§imi naroky na svétlo — mj. druhti rodu
jetéab. Terén lokality je velmi Clenity a rostlinna spolecenstva se tak Casto stfidaji na kratkych vzda-
lenostech.
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Metodika

Dendrologicko-ekologicky vyzkum taxonti rodu Sorbus v NP Podyji, na lokalité Ledové sluje a jejim
okoli byl provadén v letech 1997-2000 (Sefl 2003). Taxonomicka ptislusnost zaznamenaného jetabu
byla hodnocena observacni metodou. Jako rozliSovaci znak slouZily listy na zkracenych sterilnich
vyhonech. Pfi hodnoceni kvality a vyvinu semen uzivam terminu ,,plné*“ semeno, kterym pro ucely
této prace rozumim semeno vyplnéné plné vyvinutymi, bilymi délohami, pevné konzistence. Termin
»polovyvinuté“ semeno v této praci piedstavuje semeno mensi velikosti nez semeno plné, pii stisku
mekké, uvnitt s délohami krémové barvy a kozovité konzistence.

Vysledky

U vSech jedinct hybrida (tabulka 1) byla bazalni ¢ast listové Cepele pefenosecna, az zpetena avsak
v poctu oddelenych, ¢i pefenosenych lalokti a ve tvaru listové Cepele se jedinci mezi sebou vza-
jemné ligili (obr. 2 a obr. 3), tvar listu jsem popsal v piedchozi praci (Sefl 2007). Jedinec z lokality
Braitava ve srovnani s ostatnimi jedinci, se vyznacuje vytrvavajicimi odumielymi listy z predeslé
vegetacni sezony. Vytrvavajici zbytky listi byly u tohoto jedince zaznamenany ve vSech sezonach
pozorovani (1997-2011).

V letech 2006 a 2007 bylo pozorovano kveteni u stromovitych jedinct, ale pouze u stromovitého
jedince na lokalité Braitava byla v letech 2006, 2007 a 2011 pozorovana fruktifikace. Vné&jsi vzhled
malvic (obr. 5) byl popsan v predchozi praci (Sefl 2007). V souboru 57 padanych malvic v roce 2011
prevladaly malvice trojpouzdré, méné byly zaznamenany malvice dvoupouzdré nebo Ctyfpouzdré
(tabulka 2). Toto zjisténi je ve shodé¢ s literaturou, kde se pro tohoto hybrida uvadi dvou az tfipouzdry
semenik (Kovanda 1961a). Pocet pouzder v semeniku je u podrodd Aria a Aucuparia proménlivy a
to jak mezi druhy, jedinci druhu a také v ramci jediného kvétenstvi jediné rostliny (Kovanda 1961Db).
S. aria ma semenik dvoupouzdry, vzacné ttipouzdry, S. aucuparia ma semenik tfipouzdry, vzacnéji
Ctyfpouzdry a jesté vzacnéji dvoupouzdry (Kovanda 1961b). Z toho lze soudit, ze plody z pozorova-
ného hybrida maji poctem pouzder v semeniku blize k S. aucuparia. Ve vétsin€ ptipadt byly malvice
bud’ zcela prazdné, nebo obsahovaly po jednom polovyvinutém semeni. Jen vzacné byla v malvicich
pozorovana 2-3 polovyvinuta semena. Pouze v jedné malvici bylo zjis§téno jedno vyvinuté seme-
no (tabulka 2). Zjisténa vzacnost az absence vyvinutych semen je ve shod¢ s literaturou (Kovanda
1961a). Také Rich a kol. (2010) zminuje rozdilnou schopnost nasazovat plody mezi pozorovanymi
jedinci. Semena z urody roku 2006 vyseta toho roku na podzim do pidniho substratu nevyklicila,
laboratorni zkouska kli¢ivosti nebyla provedena.
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Tabulka 1: Vyskyt Sorbus Xthuringiaca ve vranovské ¢asti Podyji, stav k roku 2011

1 2 3 3 4 5 6 7 8 9
Lokalita | Jedinec GPS Fytocenéza d, h Vzristové | Postaveni ve | DNA | Poznamka
/ lesni ¢islo | lokalizace [em] [m] stadium | vertikalni | ploidie
porost Viroce Viroce struktuie
spolecenstva
dvojak
N 4853 pod roz- v pafezo-
00.0 volnénym vé &asti,
1 15 50 A-C 5/2006 | 4/2006 strom stromovym 2n~2x vymladky
223 porostem v pafezové
. Casti
Ledové - - =
sluje / pod zapoje-
20D15 2 - Mn-Ct - 0,3/2000| semena¢ | nym stromo- - odr. v2 003
; nezvestny
vym porostem
N 4852 pod roz- ulomeny
59.3 &ny hol,
3 Mn-Ct ~ |1.2/2006| semense | Yoménim | vieno
E 1550 stromovym odr. 2011
56.7 porostem nezvestny
pod N 48 52 silné po-
Pase- 50 4 Skozeny
rackou 4 E 1551 St-Q - 0,3/2006| semenac svétlina - okusem,
stezkou o4 7 odr. 2011
/20E13 : nezvéstny
Braitava 472 " ce v letech
5 A-C 14/2006 | 11/ 2006 strom svétlina - 2006,
/11D14 E 1550 2007

Vysvetlivky: 1 — Oznaceni lesniho porostu se vztahuje k lesnimu hospodarskému planu s platnosti 1992-2001 , 3 — A-C
Aceri-Carpinetum, Mn-Ct Melampyro nemorosi-Carpinetum typicum, St-Q Sorbo torminalis-Quercetum, 4 —d, ; vycetni
tloustka, 5 — h vyska jedince, 8 — Odhadnuta DNA ploidie pomoci DAPI priitokové cytometrie, jako standard byl zvolen

S. domestica, u korenovych Spicek semendace byl zjistén somaticky pocet chromozomii — 2n = 2x = 34, Rotreklova (nepubl.
data)

] |
Obr. 3. — Jedinec (4) s obdélnikovou listovou ¢epeli a mélkymi, zaoblenymi laloky v apikalni casti
listu. Lokalita: pod Paserackou stezkou
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Obr. 4. — Okolni fytocenoza v blizkosti nejvétsiho jedince (5) Sorbus x thuringiaca, kmen tohoto
jetabu v popiedi. Sutovy les as. Aceri-Carpinetum na severné orientovanych svazich kanonu feky
Dyje. Lokalita Braitava. 18. kvétna 2006

V okoli plodiciho jedince nebylo nalezeno zadné potomstvo. Clapham a kol. (1958) uvadi, Ze plodny
hybrid vykazuje zna¢nou rozmanitost v potomstvu, ale F2 rostliny nebyly nikdy na Britskych ostro-
vech v prirodé pozorovany. Rich et al. (2010) uvadi u péstovanych F2 zna¢nou tamrtnost v rozmezi
prvnich dvou mésicti po vysevu, s dozitim minimalniho poétu jedinci do véku 3 let.
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Obr. 5. — Malvice jedince z lokality Braitava. 11. zaii 2011

Jetab polozpeteny byl zaznamenan v jednom piipadé (jedinec 2) pod hustym zapojem habrové
doubravy, ostatni jedinci se vyskytovali ve vice prosvétlenych lokalitach — v rozvolnéném lesnim
porostu, na okraji suti, na biotopu rozpadlého stromového patra nebo na okraji lesni stezky. Stro-
moviti jedinci rostou v rozvolnénych sutovych lesich, v asociaci Aceri-Carpinetum, v podirovni
rozvolnéné korunové etaze okolniho porostu, az ve svétling (obr. 4). Vyskyt jedince (jedinec 4) v as.
Cardaminopsio petraeae-Pinetum, jak jsem uvadél v predchozi praci (Sefl 2007), opravuji na as.
Sorbo torminalis-Quercetum (tabulka 1).

Tabulka 2: Pocet pouzder v malvicich a pocet semen. Malvice jedince €. 5 na lokalit¢ Braitava,
padané, 11. 9. 2011

Pocet pouzder Cetnost Frekvence semen
v malvici malvic Zadné 1 polovyvinuté | 2 polovyvinuté | 3 polovyvinuté | 1 vyvinuté
2 13 5 8 0 0 0
3 41 18 18 3 1 1
4 3 2 1 0 0 0
Zavér

V zapadni ¢asti NP Podyji bylo pozorovano pét jedinci hybrida mezi Sorbus aucuparia a S. aria — S.
xthuringiaca. Pouze jeden jedinec byl pozorovan plodici. Pfevladaly malvice trojpouzdré, méné jiz
byly zaznamenany malvice dvoupouzdré nebo Etyfpouzdré. Ve vétsing piipadi byly malvice bud’
zcela prazdné, nebo obsahovaly po jednom polovyvinutém semeni, jen vzacné byla v malvicich
pozorovana 2-3 polovyvinuta semena. Pouze v jedné malvici bylo zjisténo jedno vyvinuté semeno.
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Abstrakt

V okoli Jezera Most, vzniklého na mist¢ byvalého hnédouhelného lomu Lezaky u Mostu, probihal
v letech 2012-2014 sbér stfevlikovitych broukti (Coleoptera: Carabidae). Sledovany byly zejména
brehy jezera, nelesni biotopy a drobné moktady, véetné terestrickych rakosin, v jeho nejbliz§im okoli.

V celkovém poctu 102 nalezenych druht byl zjistén vyrovnany podil druhti, charakteristickych pro
narusena prostiedi a druhti, typickych pro prosttedi clovékem stfedn€ narusend. K nejvyznamnéjsim
naleziim patfily druhy, v regionu sz Cech jen vzacné v minulosti zjisténé — Elaphrus uliginosus,
Bembidion modestum a Chlaenius tristis. Dale byly zaznamenany druhy Brachinus crepitans,
B. explodens a Cicindela campestris, které jsou dle Vyhlagky MZP &. 395/1992 Sb. zv1asté chranéné.
Zejména na narusovanych pidach sz Cech se v§ak s témito druhy setkdvame pomérné bézng.

Abstract

The investigation of the ground beetles (Coleoptera: Carabidae) was carried out in the vicinity of the
Lake Most, that was formed in the place of the former brown coal mine Lezaky close to the town
Most (NW Bohemia) in 2012-2014. The lake shores and small wetlands in the surrounding area,
including terrestrial reeds and other non-forested habitats around the lake were especially monitored.
Totally 102 species were found. The equable proportion of species that are characteristic for dis-
turbed habitats and species typical for by man moderately disturbed environment were found. The
most significant finding was the record of three species that were only rarely occurring here in the
past - Elaphrus uliginosus, Bembidion modestum and Chlaenius tristis. These species are listed in the
Red List of Threatened Species in the category VU — vulnerable. Other recorded species — Brachinus
crepitans, B. explodens and Cicindela campestris are listed as a protected species in the Ministerial
Decree (Ministry of the Environment of the Czech Republic) No 395/1992 Sb. However, mentioned
species are relatively commonly occurring in the disturbed soils of the northwest Bohemia.

Klicova slova: rekultivace, biodiverzita, stievlici, Mostecko, Jezero Most

Key words: reclamation, biodiversity, ground beetles, Most region, Most lake
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Uvod

Sledovani strevlikovitych broukli (Coleoptera: Carabidae) bylo provadéno jako soucast biologickych
pozorovani &asti uzemi byvalého hnédouhelného lomu Lezaky u Mostu (sz Cechy) v ramci projek-
tu TACR ¢&. TA01020592 (blize viz napt. Vagnerova 2014). Tato skupina Zivodicht byla vybrana
jednak z dtivodu jejich pomé&mé dobré prozkoumanosti v oblasti sz Cech (viz napt. Taborsky 2008,
1993, Pulpan a Taborsky 1983), kde se zajmova lokalita nachazi a jednak z diivodu moznosti vyuziti
bioindikaéni metody pro posouzeni miry antropogenniho ovlivnéni izemi, ktera je v CR jiz dlouho-
dobé¢ a tradicné vyuzivana (sensu Hirka a kol. 1996). Cilem tohoto ptispévku je seznamit Ctenaie se
spektrem zjisténych druhd a zejména pak blize informovat o vyznamnéjSich nalezech dané lokality.
Zjisténé druhové spektrum bylo zaroven vyuzito k bioindikaci stavu sledovaného uzemi, ve smyslu
metodiky Hirky a kol. (1996).

Lokalita a Metodika

Lokalita

Zajmovou lokalitou piedlozené prace byla ¢ast uzemi byvalého hnédouhelného lomu Lezaky, ktery
vznikl na misté ptivodniho mésta Most (sz Cechy). Tézba uhli byla v lomu ukonéena v roce 1999.
V ramci rekultivace izemi, bylo v roce 2008 zahajeno napousténi zlstatkové t€zebni jamy vodou.
Ke dni zahajeni napousténi vsak mélo jezero jiz rozlohu cca 21,6 ha, nebot’ voda se zde akumulovala
z atmosférickych srazek a z vyvéra jiz od roku 2002. Pojmenovani vodni plochy je dosud neustale-
né, ale nejcastéji se setkdvame s nazvem ,,Jezero Most™ (viz Zakladni mapové dilo ZM 50, oficialni
internetové stranky vlastnika - Palivového kombinatu Usti, s. p.) nebo ,jezero Most* (napf. mapovy
server: www.mapy.cz). V roce 2014 bylo napousténi jezera ukonceno a vznikla nadrz o celkové plose
309,4 ha s obvodem cca 9 380 m, jejiz iroven hladiny je drzena na 199 m n. m. (bliZe viz oficialni
internetové stranky Palivového kombinatu Usti, s. p.). Piiblizny stiedobod nadrze je vymezen GPS
soufadnicemi - 50°32°13.713“N, 13°38°42.251“E.

Sbér strevlikd byl provadén v okoli nadrze. Byvala téZzebna fonolitu v sv €asti ani svahy Pafi-
delského laloku nebyly do prizkumu zahrnuty. Sbéry probihaly: a) na bfezich nadrze (kolisajici
hladinou ovlivnéné plochy na jilovitém materidlu, kamenem zpevnéné biehy, piscity a Stérkovity
bieh, organické naplavy), b) na dvou mensich, vegetaci zarostlych moktadech - ,,moktad ¢.“ (GPS
soufadnice 50°31°58.505“N, 13°392.104“E a ,,moktad ¢. 2“ (GPS soufadnice: 50°32°29.411“N,
13°37°54.203“E) a terestrickych rakosinach na svazich nadrze c) v terestrickych otevienych spole-
¢enstvech v riizném stupni zapojeni bylinnou vegetaci v okoli nddrze (na vétsin€ ploch dominovala
titina kfovistni (Calamagrostis epigejos)).

Hydrofyty z&jmové lokality popisuji podrobnéji Kubat a Machova (2012). Stav terestrickych porost
v okoli nadrze je popsan v praci Machové a kol. (2014), dalsi botanické tidaje o izemi piinasi Fili-
pova a kol. (2014). Pudni charakteristiky zajmové oblasti popsal Rehot (napt. 2012, 2013) a Rehof
a kol. (2013). Autoti uvadi jako dominantni substrat oblasti kaoliniticko illitické hnédé jily. Klima-
ticky spada izemi dle Quitta (Tolazs a kol. 2007) do tepl¢ oblasti W2. Blize se klimatem zdjmového
tizemi v ramci projektu zabyvali pracovnici Ustavu fyziky atmosféry — Praha (napf. Barttiikova
a Sokol 2013).

Metodika

Pti sbéru strevlikovitych broukil byly vyuzivany bézné metody sbéru. V zaplavovanych mistech
holého piidniho povrchu bez vegetace byl dominantni metodou individudlni sbér. Sbéru predchéazelo
vyplavovani stievliki z puklin jilovitych substrati, stérku apod. nebo jejich vysSlapavani ze substra-
tu. V zaplavenych porostech litordlni vegetace byli stievlici pfedmétem individualniho vyhledavani
a sbért, pripadné byli sklepavani z vegetace. Metoda zemnich pasti (nevnadéné pasti; 4% form-
aldehyd, 0,5 dm?, pasti kryté stiiSkou) byla vyuZivana ve stabilnich terestrickych biotopech nebo
1 v mirn¢ zaplavenych porostech. V tomto ptipad¢ byly pasti umistény do vyhrnutého sedimentu, aby
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se minimalizoval vliv jejich zaplavovani vodou. Pocet zemnich pasti, instalovanych na sledovaném
uzemi, se pohyboval v rozmezi od padesati do sedmdesati v jednotlivych letech sledovani.

Vsechny jedince rodtt Agonum, Amara a Harpalus a vétSinu jedinct rodu Bembidion determinoval
Pavel Moravec (CHKO Ceské stiedohoit). Cést jedincii (zachovali, neposkozeni jedinci) rodu Ago-
num redeterminoval Petr Vesely. VéEtSinu zbyvajiciho materialu tvoftily vice ¢i mén€ snadno deter-
minovatelné druhy, kter¢, neni-li uvedeno dale v textu u téchto druhti jinak, determinoval M. Holec.
Nomenklatura byla pouzita podle Lobla a Smetany (2003). Bioindika¢ni kategorizace druhii byla
pouzita dle Hurky a kol. (1996). V tabulce 1, ktera je ptehledem zjisténych druhti, jsou u kazdého
druhu uvedeny udaje o jeho zafazeni ve jmenované klasifikaci, ohrozeni ve smyslu Vyhlasky MZP
CR ¢&. 395/1992 Sb. a ohrozeni dle Cerveného seznamu stievlikovitych (Vesely a kol. 2005). Sbér
materialu byl v terénu zajistén M. Holcem a D. Holcovou.

Vysledky a diskuze

V pribéhu uvedenych let bylo na sledovaném tzemi determinovano celkem 1 825 ex., nalezicich
k 102 druhlim stfevlikti. V materialu sttevlikii byl zjistén vyrovnany podil druhti, charakteristic-
kych pro naruSena (51 druhti kategorie E) a slabé narusena prostiedi (51 druht kategorie A) (Tab.
1). Na rozdil od hodnoceni antropogenniho ovlivnéni tizemi za pomoci klasifikace pavouki (sensu
Buchar a Rtzicka 2002) v nepublikované praci Holce a Holcové (2014), zde nebyly zjistény druhy,
které jsou charakteristické pro klimaxova a clovékem jen velmi slabé naruSena stanoviste.

Rozdilny vysledek je pravdépodobné zpisoben vice ¢i méné odliSnym pojetim téchto klasifikaci
v ramci sledovanych taxonomickych skupin. Odlisny vysledek vSak mize souviset i s obecn¢ odlis-
nou migracni schopnosti pavouki a stievlikd a s druhovym slozenim spolecenstev stievlikli a pavou-
ki v okoli sledované lokality, tak jak se domnivaji Tropek a kol. (2008) ve své studii o stievlicich
a pavoucich kamenolomil. Autoii zde zjistili vice vzacnych a specializovanych druhi pavoukd, za-
timco mezi stfevliky dominovali spiSe generalisté. Nase vysledky, stejné jako autorti Tropka a kol.
(2008), proto poukazuji na nutnost vyuzivani vice indika¢nich skupin organismu pro hodnoceni cha-
rakteristiky jednotlivych lokalit.

I mezi stfevlikovitymi vSak byly v zajmovém uzemi zjistény druhy, které si zaslouzi bliz§i komentar.
Vyskyt téchto ochranarsky vyznamnych druhti byl ocekavan, nebot je v t€zbou naruSenych uzemich
pomérné &astym jevem (souhrnné viz Rehounek a kol. 2015). Nize je podan blizsi komentéf k témto
regionalné vzacnym a ohrozenym druhiim (ohroZenmym ve smyslu Vyhlasky MZP &. 395/1992 Sb.
a Cerveného seznamu stievlikovitych - Vesely a kol. (2005)).

Chlaenius tristis

V CR jde o druh ojedinély, vyskytujici se na nezastinénych, nebo rostlinami ¢asteéné zastinénych
btezich vod od nizin do podhuii (Hurka 1996).

Pulpan a Taborsky (1983) uvadéji ndlezy tohoto druhu v regiondlni literatuie pouze ze sedmdesatych
let minulého stoleti z lokality Bylany (Strej¢ek a Honct 1977, Honcti 1979, Taborsky 1979) a bez
blizsiho udaje o roku a mistu néalezu z lokality Bilina (Igt. Strej¢ek / coll. Pulpan). V poslednich
letech byl druh ale opakovang zjistény v jednotlivych exemplafich na kamenité hrazi nadrze Ujezd
u Chomutova (Igt. M. Holec, D. Holcova, det. M. Holec, coll. M. Holec - 3 ex. v letech 2013, 2014,
2016). V seznamu broukii dolniho Labe je druh uveden rovnéz v praci Kuncové a kol. (2001).

Na zajmové lokalité byly zaznamenany 2 ex. na ,,mokiadu ¢. 1* (v roce 2014) (Igt. M. Holec, D. Hol-
cova, det., coll. M. Holec). Misto nalezu se nachazelo v okrajové oslunéné casti mokiradu, v misté
s me¢kkym substratem, portistajicim zejména ostticemi (Carex spp.).

Elaphrus uliginosus

V CR je druhem ojedinélym, s vazbou na velmi vlhka nezastinéna stanovisté, biehy vod, modaly,
od nizin do hor (Harka 1996). V Cerveném seznamu stievlikil (Vesely a kol. 2005) je uveden v ka-
tegorie VU — zranitelny, tzn. za souasnych podminek Gelici nebezpeéi vyhynuti. V Usteckém kraji
a sz Cechach existuje pomémé malo publikovanych udaji o jeho vyskytu a jen nékteré z panevnich
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uhelnych oblasti sz Cech. Taborsky a Pulpan (1983) odkazuji na prace Strejéka-Schéna (1974) z Vy-
socan, Strejcka (1980) z Bivan a jednotlivé nalezy z Bohosudova z roku 1969 (Strejcek leg./ Pulpan
coll.) a Pocerad (leg. + coll. Herman). Vesely a kol. (2002) uvadéji vyskyt na malé mokiiné na loka-
lit¢ ,,Slatiny pod Hazmburkem*. Skoupy (2004) uvadi udaj z Modlan u Teplic (1975, Strejcek Igt.)
a jiz zminény udaj z Bohosudova v praci Taborského a Pulpana (1983), ktery uvadi rovnéz Vysoky
(1989). Na tzemi byvalého okresu Usti n. L. nebyl druh 80 let podle Vysokého (1989) pozorovan
(posledni udaj — 1909, Deblik v Ceském stiedohofi).

Na z4ajmové lokalité jsme druh (2 ex.) zjistili v zemni pasti na okraji vegetace (rakos obecny, sitina,
ostfice) hust¢ zarostlého ,,moktadu ¢. 2* (Igt. M. Holec, det. P. Moravec, coll. M. Holec, P. Moravec).

Bembidion modestum

V Cechéch je vyskyt tohoto druhu ojedinély, s vazbou zejména na piscité biehy fek (Hirka 1996).
OhroZeny je z diivodu likvidace piirozenych stanovist. V Cerveném seznamu (Vesely a kol. 2005)
je uvedeny mezi druhy kategorie VU, tedy jako zranitelny. Geograficky blizkou lokalitou vyskytu
druhu je feka Ohfte a Labe, kde byl druh lokalné zaznamenan (napt. Krasensky 2008, Kuncova a kol.
2001). Pulpan a Taborsky (1983) uvadeéji dalsi nedatované nalezy z oblasti v okoli feky Ohte a Labe.
Spise vzacnost druhu, a to i ve vhodnych biotopech, doklada skutecnost, Ze pii sbérech stievlikovi-
tych na fece Ohti v roce 2014 (Igt. Holec, M. a Broz, J.) nebyl druh zaznamenan (Broz 2015). Jde
pfitom o napadného brouka.

V zajmovém uzemi byl zjistén 1 ex. na jilovitém biehu bez vegetace, vyplavenim z pukliny
(Igt. M. Holec, D. Holcova, 2015, det., coll. M. Holec). Pii snaze zaznamenat vice jedinci v den
nalezu, stejné jako v dalSich dnech, jsme nebyli uspésni.

Brachinus crepitans, B. explodens a Cicindela campestris

Ze zjisténych druhti sledovaného tizemi, patfily k druhtim zvlasté chranénych dle Vyhlasky MZP
€. 395/1992 Sb. Brachinus crepitans a vzacné€ byl pozorovan i B. explodens a Cicindela campestris.
Druhy jsou zafazeny v kategorii ochrany ,,ohrozené*. Viechny tii druhy patii v oblasti sz Cech, tj.
v oblasti se siln€ naruSenymi ptidami, na habitualné¢ obdobnych lokalitach jako je lokalita zajmova,
k ¢asto pozorovanym druhiim (Holec, M., Jaros, P., nepublikovano).
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Tento vyzkum byl realizovan v ramci projektu ¢. TA01020592 ,,.Dopady na mikroklima, kvalitu
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Seznam stievliku

Tab. 1: Vy&et zjisténych druhi stievliki. § - kategorie ochrany druhu dle Vyhlasky MZP CR &. 395/1992 Sb.,
KO — kriticky ohroZené, SO — silné ohroZené, O — ohrozené. CS — Cerveny seznam stfevlikovitych (Vesely a
kol. 2005), VU — vulnerable. Reliktnost — kategorie (Hurka a kol. 1996), A — adaptabilni druhy, R — reliktni
druhy, E — eurytopni druhy. Biotop - sbér na stanovistich, a - na biezich nadrze, b - na dvou mensich mokfa-

dech, c - v terestrickych otevienych biotopech v riizném stupni zapojeni bylinnou vegetaci

v

Jména druhi CS Reliktnost Biotop
Acupalpus meridianus (Linnaeus, 1761) E a, c
Agonum fuliginosum (Panzer, 1809) A a,b
Agonum sexpunctatum (Linnaeus, 1758) A a,b
Agonum thoreyi Dejean, 1828 A a,b
Agonum viduum (Panzer, 1796) A a,b
Agonum marginatum (Linnaeus, 1758) A a,b
Amara aulica (Panzer, 1796) E a, b, c
Amara aenea (De Geer, 1774) E a,b,c
Amara convexior Stephens, 1828 E a,b,c
Amara convexiuscula (Marsham, 1802) E a,b,c
Amara communis (Panzer, 1797) A a,b,c
Amara familiaris (Duftschmid, 1812) E a,b,c
Amara ovata (Fabricius, 1792) E a,b,c
Amara tibialis (Paykull, 1798) A a,b,c
Amara plebeja (Gyllenhal, 1810) E a,b,c
Anchomenus dorsalis (Pontoppidan, 1763) E a,b,c
Anisodactylus binotatus (Fabricius, 1787) E a,b,c
Anisodactylus signatus (Panzer, 1796) E a,b
Badister bullatus (Schrank, 1798) A a
Badister sodalis (Duftschmid, 1812) A a,b
Bembidion articulatum (Panzer, 1796) E a,b
Bembidion assimile Gyllenhal, 1810 A a,b
Bembidion biguttatum (Fabricius, 1779) A a,b
Bembidion guttula (Fabricius, 1792) A a,b,c
Bembidion femoratum Sturm, 1825 E a
Bembidion illigeri Netolitzky, 1914 E a,b
Bembidion lampros (Herbst, 1784) E a,b,c
Bembidion lunulatum (Geoffroy, 1785) A a, b, c
Bembidion mannerheimii C.R. Sahlberg, 1827 A b
Bembidion minimum (Fabricius, 1792) A a,b
Bembidion modestum (Fabricius, 1801) VU A a
Bembidion obtusum Audinet-Serville, 1821 E a,b,c
Bembidion properans (Stephens, 1828) E a,c
Bembidion quadripustulatum Audinet-Serville, 1821 A b
Bembidion quadrimaculatum (Linnaeus, 1761) E a,b,c
Bembidion varium (Olivier, 1795) E a,b
Bradycellus csikii Laczé, 1912 E b
Brachinus crepitans (Linnaeus, 1758) E a,c
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Jména druhu CS Reliktnost Biotop
Brachinus explodens Duftschmid, 1812 E c
Calathus fuscipes (Goeze, 1777) E a, c
Calathus melanocephalus (Linnaeus, 1758) E a,c
Carabus convexus Fabricius, 1775 A ¢
Carabus granulatus Linnaeus, 1758 E a,c
Carabus intricatus Linnaeus, 1761 A ¢
Cicindela campestris Linnaeus, 1758 A a,c
Carabus nemoralis O.F. Miiller, 1764 A c
Cymindis humeralis (Geoffroy, 1785) A a,c
Clivina fossor (Linnaeus, 1758) E a,b,c
Demetrias imperialis (Germar, 1824) A a,b
Demetrias monostigma Samouelle, 1819 A a,b
Dicheirotrichus placidus (Gyllenhal, 1827) A a,b
Dicheirotrichus rufithorax (C.R. Sahlberg, 1827) E b
Dyschirius aeneus (Dejean, 1825) E a,b
Dyschirius globosus (Herbst, 1784) E a,b
Dyschirius tristis Stephens, 1827 A b
Elaphrus cupreus Duftschmid, 1812 A b
Elaphrus riparius (Linnaeus, 1758) E a,b
Elaphrus uliginosus Fabricius, 1792 VU A b
Harpalus affinis (Schrank, 1781) E a, c
Harpalus distinguendus (Duftschmid, 1812) E a,c
Harpalus latus (Linnaeus, 1758) A a,c
Harpalus rufipalpis Sturm, 1818 A a,c
Harpalus luteicornis (Duftschmid, 1812) A a,b,c
Harpalus rubripes (Duftschmid, 1812) E a,c
Harpalus rufipes (De Geer, 1774) E a,c
Harpalus tardus (Panzer, 1796) E a,c
Chlaenius nitidulus (Schrank, 1781) A
Chlaenius tristis (Schaller, 1783) \'48} A
Chlaenius vestitus (Paykull, 1790) A
Leistus ferrugineus (Linnaeus, 1758) E a,b

¢ — Stérkovité cesty -

Lionychus quadrillum (Duftschmid, 1812) A lokAlng velmi hojn
Licinus depressus (Paykull, 1790) A a,c
Loricera pilicornis (Fabricius, 1775) E b
Microlestes maurus (Sturm, 1827) E a,c
Microlestes minutulus (Goeze, 1777) E a,c
Nebria brevicollis (Fabricius, 1792) A a,c
Notiophilus aestuans Dejean, 1826 E a,c
Notiophilus germinyi Fauvel, 1863 A

Notiophilus palustris (Duftschmid, 1812) E a,b,c
Odacantha melanura (Linnaeus, 1767) A b
Oodes helopioides (Fabricius, 1792) A b
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Jména druha

Reliktnost

Biotop

Ophonus azureus (Fabricius, 1775)

tm

Oxypselaphus obscurus (Herbst, 1784)

Panagaeus bipustulatus (Fabricius, 1775)

Paradromius linearis (Olivier, 1795)

Pedius longicollis (Duftschmid, 1812)

Poecilus cupreus (Linnaeus, 1758)

Poecilus versicolor (Sturm, 1824)

Pterostichus anthracinus (Illiger, 1798)

Pterostichus diligens (Sturm, 1824)

Pterostichus melanarius (Illiger, 1798)

Pterostichus macer (Marsham, 1802)

Pterostichus minor (Gyllenhal, 1827)

Pterostichus niger (Schaller, 1783)

Pterostichus nigrita (Paykull, 1790)

Pterostichus ovoideus (Sturm, 1824)

Pterostichus strenuus (Panzer, 1796)

Pterostichus vernalis (Panzer, 1796)

Syntomus truncatellus (Linnaeus, 1761)

Tachyura diabrachys (Kolenati, 1845)

Tachys bistriatus (Duftschmid, 1812)

Trechus quadristriatus (Schrank, 1781)
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PROCES REKULTIVACE A REVITALIZACE JAKO NASTROJ
UDRZITELNEHO ROZVOJE VANTROPOGENNE ZATIZENE
KRAJINE SEVERNICH CECH

RECLAMATION AND RESRTORATION AS TOOLS OF
SUSTAINABLE DEVELOPMENT IN AN ANTHROPOGENICALLY
AFFECTED LANDSCAPE OF NORTHERN BOHEMIA

Jaroslava VRABLIKOVA, Eliska WILDOVA, Petr VRABLIK

Univerzita J. E. Purkyng, Fakulta Zivotniho prostiedi, Kralova vysina 7, Usti nad Labem, 400 96,
Ceska republika

Abstrakt

Proces obnovy krajiny po tézbé uhli, potazmo vSech nerostii, by se m¢l primarné fidit principem
udrziteln¢ho rozvoje, aby byla zajiSténa rovnovéha socialnich, ekonomickych a environmentalnich
aspektd v ramci zivotniho prostiedi. Dopady v pribéhu tézby hnédého uhli, pfevazné negativni, jsou
dnes v souladu s platnymi zakony a s vyuzitim znalosti a zkuSenosti postupné eliminovany pomoci
souboru rekultivacnich a revitaliza¢nich ¢innosti. Nov¢ vznikla krajina pfinasi do uzemi novy poten-
cial pro jeho dalsi vyuziti. Modelové Gizemi se nachdzi v severni ¢asti Ceské republiky, ktera je zati-
zena povrchovou tézbou uhli jiz témét 200 let, a jeji negativni disledky na krajinu jsou zde Gispésné
zahlazovany rekultiva¢nimi metodami.

Cilem pfispévku je upozornit na nezbytnost rekultivacnich a revitalizacnich procest v ramci obnovy
krajiny po t€zbé uhli, jakozto néstroje k trvalé udrzitelnosti. Zaroven je zde zpracovan vyvoj t€zby
uhli v Severoceském hnédouhelném reviru a vymeéra jednotlivych druhi rekultivaci, které byly ukon-
ceny v této oblasti v roce 2015.

Abstract

The restoration process after coal mining, and other minerals, should be primarily guided by the
principle of sustainable development to ensure that a balance of the social, economic and environ-
mental aspects is achieved. The impact during the minig process, which is mainly negative, is being
eliminated today in accordance with applicable laws by applying knowledge and experience, and
with the help of a variety of reclamation and revitalization activities. The newly created landscape
gives the area new potential for use. The reserach area is located in the northern part of the Czech
Republic, which has been, and still is, burdened by opencast brown coal mining for nearly 200 years.
The adverse effects on the landscape have been successfully smoothed over by reclamation methods.

Goal of this contribution is to highlight the need of reclamation processes, within the landscape re-
covery after the coal mining, as a tool for sustainable development. The article also contains a devel-
opment of brown coal minig in the Northern Bohemian brown coal field, and an acreage of different
types of reclamation, which were finished in this area in 2015.

Kli¢ova slova: udrzitelny rozvoj, tézba uhli, obnova krajiny, revitalizace, Severocesky hnédouhelny
revir

Key words: sustainable development, coal mining, landscape restoration, reclamation, North Bo-
hemian brown coal field
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Uvod

Nejvice antropogenné zatizena oblast v CR se skladd z okrestt Chomutov, Most, Teplice a Usti nad
Labem. Tato oblast je téméi 200 let vyznamné ovliviitovana intenzivni dilni a primyslovou ¢innosti.
Uzemi zaujima rozlohu 2 276 km? a Zije zde pies 486 tis. obyvatel. Oblast je typickym primyslovym
regionem, ktery byl koncem 80. let 20. stoleti, diky povrchovému zptisobu tézby hnédého uhli, sou-
&asti ,,Cerného trojuhelniku® tehdy oznatovany jako nejvice devastovana oblast ve Stiedni Evropé.
Jelikoz v této oblasti Zije vyznamny pocet obyvatelstva, tak je snaha izemi zac¢lenit do okolni kra-
jiny formou revitaliza¢nich procest a zajistit tak trvale udrzitelny vyvoj krajiny a spole¢nosti. Dne
19. 10. 2015 bylo vladou schvaleno ¢aste¢né prolomeni limiti na lomu Bilina. Hlavnim argumentem
pro prolomeni je vysokd nezaméstnanost v regionu, ktera by se po utlumu tézby podstatn¢ zvysila.
S prolomenim limitt se posune i za¢lenéni antropogenné zatizené krajiny do okolniho prostiedi.

Zakon €. 17/1992 Sb. o zivotnim prostiedi, §6 definuje udrzitelny rozvoj nasledovneg: ,, Trvale udrzi-
telny rozvoj spolecnosti je takovy rozvoj, ktery soucasnym i budoucim generacim zachovava moznost
uspokojovat jejich zakladni Zivotni potreby a pritom nesnizuje rozmanitost prirody a zachovadva pri-
rozené funkce ekosystemi . Z definici TUR jsou nejvice akceptované ty, jez byly uvedeny ve zprave
Svétové komise pro zivotni prostiedi a rozvoj ,, Nase spolecnda budoucnost”, kterou komise zpra-
covala roku 1987 pod vedenim GRO HARLEM BRUNDTLANDOVE: ,, Za trvale udrzitelny roz-
voj se povazuje takovy rozvoj, uspokojujici potreby soucasnych generaci bez ohrozeni schopnosti
uspokojovani potreb generaci budoucich“. Princip trvale udrzitelného rozvoje (TUR), by mél byt
zakladnim podkladem b&hem planovani a realizace rekultivacnich ¢innosti, jelikoz se zabyva ekolo-
gickymi, ekonomickymi a socialnimi hledisky a pfedevsim jejich vyvazenosti v Zivotnim prostiedi
(obr. 1). Spravna praxe fidici se principem TUR v ramci rekultivaci po t€Zbé uhli zajisti udrzitelnost
nejen konkrétni obnovené Casti, ale i celého tizemi.

Ekonomicky Ekologicky
pilif pilif
Udrzitelny
rozvoj
Socialni
pilif

Obr. 1: Prinik jednotlivych pilifd udrzitelného rozvoje (DEMO et al., 1999)

Materialy a metody

Dulezitym zdrojem pro analyzu vyvoje t€Zby uhli a rekultivaci v Severoceském hnédouhelném re-
viru byly pfedevs§im udaje ze statni banské spravy (Hornické rocenky) z let 2005 — 2015. Aby byl
zajistén udrzitelny vyvoj krajiny po t€zbé uhli, je nutné fidit se metodikou revitalizace krajiny a do-
drzovat jeji jednotlivé faze a etapy.
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TéZba uhli v zdjmové oblasti

Tézba nerostnych surovin je nejzavaznéjSim antropogennim zdsahem do krajiny. Jedna se o tézbu
hlubinou i povrchovou. V severnich Cechach je nejzieteln&j§i antropogenni geomorfologie, tedy
vysledek pfimych zasahii ¢lovéka do pivodniho zemského povrchu, v oblasti povrchovych lomt
hnédého uhli. Ne jenom vlivy fyzikalné-chemické, jako je prasnost, hluk, zapary, ale i vjem esteticky
byl a je stale velmi silny. Z celkové rozlohy modelové oblasti (2 276 km?) je v jeji jizni, panevni ¢asti
vyznamna ¢ast bezprostiedn€ narusena povrchovymi tézbami, velkoplo$nymi externimi vysypkami
a souvisejicimi dal§imi antropogennimi zasahy do uzemi a jeho vegetace. Od 60. let minulého stoleti
zde bylo zlikvidovano 116 obci €i jejich ¢asti veetné historické ¢asti mesta Most. Pfitom bylo piresté-
hovano na 90 tis. lidi. Koncentrace vyrobnich aktivit vede k enormni emisni i imisni zatézi krajiny
regionu (VRABLIKOVA et al., 2011).

Zasoby hnédého uhli v modelové oblasti, které se zhruba od r. 1850 t&éZi primyslovym zplsobem,
podminily v regionu rust vyroby elektfiny, chemického priimyslu a zpracovani kovt. Povrchova téz-
ba hnédého uhli od svého poc¢atku az po dnesni dny zasahla plochu cca 250 km? a kulminovala v 80.
letech objemem skoro 70.10° t/r (obr. 2).

Historicky vyvoj tézby hnédého uhli v CR od roku 1880
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Obr. 2: Historicky vyvoj t&Zby hnédého uhli v CR od roku 1880 (Viastni zpracovani z Hornické
rocenky, 2015)

V soucasné dobé€ jsou rocni té¢zby z panve pod trovni 35 miliond tun a tuto produkci uzemi pod
Krugnymi horami zajistuji povrchové lomy Ceskoslovenské armady, Vriany, Jan Sverma, Nastup
Tusimice a Bilina. Posledni hlubinny dul v panvi, dil Centrum (Kohinoor) tézi v likvidaci (obr. 3).
Dle sou¢asnych zamérti a pti dodrzeni limiti na lomu Ceskoslovenské armady by tézba v Severoces-
kém hnédouhelném reviru (SHR) méla skoncit v letech 2052-2055 dotézenim uhelnych zasob lomu
VrSany v dobyvacim prostoru Slatinice. Ve stejném obdobi by pak méla skoncit tézba i na lomu Bili-
na, o jehoz pokradovani za ptivodné stanovené limity rozhodla vldda v #ijnu 2015 (KASPAR, 2015).

44




Studia OECOLOGICA | ROCNIK X | ROK 2016 | CISLO 1

45000

35000

30000

25000

20000

tisictun

15000

10000

5000

Vyvojtéiby uhliv SHRv letech 2005 - 2015

2005 20060 2007 2008 2009 2010 2011 2012 2013 2014 2015

rok

m lom CSA

B lom Vriany-
Sverma

m dd Centrum
B doly Nastup
Tufimice

m doly Bilina

m celkem SHR

Obr. 3: Vyvoj tézby uhli v SHR v letech 2005 — 2015 (Vlastni zpracovani z Hornickych rocenek,

2005-2015)

Obnova krajiny po tézbé uhli

Rozhodnuti o konkrétnim typu rekultivace (zemedélska, lesnickd, vodni, ostatni) je primarné zavislé
na pozadavcich okolniho prostfedi, jak environmentalnich, tak socialnich. Je proto nezbytna diklad-
na analyza oblasti, aby byly splnény naroky vSech subjektti, kterych se jakymkoliv zptisobem dotkla

t€zba.

Faze rekultivacniho procesu

Rekultivaéni proces je rozdélen do Ctyft fazi:

= pripravna faze. V této fazi je zpracovana izemné planovaci dokumentace, ktera fesi zaha-

jeni a zpusob tézby, ale také zplisoby minimalizace a zahlazeni $kod po tézbée. V této etapé je
dilezité rozhodnout, jakym smérem se bude post-tézebni krajina ubirat, aby byla zaclenéna
do krajiny. Zde by mé¢l byt nejvice bradn v tvahu princip udrzitelného rozvoje.
diilné-technicka faze ma preventivni charakter, fesi technicky realizovatelné a ekonomicky
unosné podminky pro néslednou rekultivaéni ¢innost (rozmisténi odpadnich slozist’, vysypek,
odvald, zptsob tvarovani tézebnich prostor, ptipadné skryvkové prace apod.),

biotechnicka faze zahrnuje technické a biologické postupy, které eliminuji negativni dopady
tézby. Mezi technické prace patii upravy tvaru a Clenitosti reliéfu, navazky urodnych a poten-
cialn€ urodnych ptdnich substratl, upravy hydrickych a odtokovych pomérii v izemi, technic-
ka stabilizace svahll a systém protieroznich opatieni a dale vystavba komunikaci, které zpfti-
stupniuji rekultivované plochy apod. Biologické prace jsou souborem praci lesnickych a ag-
rotechnickych. Jde pfedevs§im o zakladani a udrzbu zelenych ploch, které je zavislé na typu
rekultivace a cilové kultury (zemédélské, lesni, sadovnicko-krajinatské realizace, pfirodni
typy spolecenstev apod.)

postrekultivacéni faze je spojena s predavanim zrekultivovanych pozemk jejich budoucim
uzivatelim a vlastnikdm.

V ohledu dodrzovéani socidlniho pilife udrzitelného rozvoje je velice dllezity pojem resocializace
uzemi (VRABLIKOVA et al., 2014), coz znamena navrat ¢lovéka do rekultivované a revitalizované
oblasti (obr. 4).
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Obr. 4: Postup pfi rekultivaci Gzemi po t€zbé uhli (Viastni zpracovani)

Etapy revitalizace

V ramci metodiky revitalizacniho projektu za ti€elem dodrzeni zésad trvalé udrzitelnosti je nezbytné
se fidit jednotlivymi etapami revitalizaci:

1. Etapa — Analyza Gzemi a rekultivace. V prvnim kroku této etapy je diilezita komplexni analyza
uzemi na zaklad€ uzemniho planu a zdsad izemniho rozvoje, dle které se musi nasledné fidit souhrn-
ny plan sanaci a rekultivaci.

2. Etapa — Vlastni postup a realizace. Za ucelem splnéni cild revitalizace Gizemi je nutné zhodnotit
vychozi stav pro revitalizaci uzemi. Poté mohou byt navrZeny revitaliza¢ni metody a postupy s ohle-
dem na udrzitelny vyvoj krajiny. Dale se zde tesi dil¢i ukoly pro realizace revitalizace.

3. Etapa — Vyhodnoceni vysledkt. V posledni etap€ jsou hodnoceny jednotlivé revitalizacni postupy.
Hodnoti se zde pribézné a zavérecné vysledky monitoringu izemi, jez jsou pfedany do praxe (VRA-
BLIKOVA, VRABLIK, 2010).

Kwvalita prostredi je ve vyspélych zemich vyznamnym rozvojovym potencidlem. Zv1asté na Mos-
tecku, v oblasti devastované dlouhodobé téZbou hnédého uhli, si uvédomujeme, Ze Zivotni prostiedi
musi v moderni dob¢ byt zakladni podminkou pro zZivot ¢loveka, pro préci, bydleni, kulturu i rekre-
aci. Proto feSeni zahlazovani nésledkl banské ¢innosti musi prostfednictvim sanaci a rekultivaci
sledovat soub&h aspektli ekologickych, ekonomickych i socialnich tak, aby nové vzniklé krajina byla
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harmonicka a vytvarela predpoklady pro jeji trvalé vyuziti a rozvoj (DEMO, 2004). Na Mostecku
dosud realizované rekultivace prokazuji, Ze feSeni obnovy je komplexni a izemi dotcené t&zbou
je uspésné revitalizovano a resocializovano. Realizované rekultivace priubézné zlepsSuji prostiedi
Mostecka. Zlepsuji jeho estetické vnimani, které je dlouhodobé potlacovano. Provedené rekultivace
a s nimi vytvofené stavby zvysuji pestrost Uzemi a rozSifuji moznosti Mostecka i jeho obyvatel.
Ukoncené rekultivace davaji Sanci na rozvoj izemi v tradi¢nich i netradi¢nich oblastech a Sanci
ke stabilizaci v socialni sféte.

Vysledky a diskuze

Vysledky ptispévku seznamuji s rekultivacemi, které byly provedeny v oblasti Mostecké panve
do roku 2015 (ukonéené rekultivace) a s progndzou dalsiho vyvoje do doby pravdépodobného ukon-
¢eni t&€zby a rekultivaci pfi respektovani platnych tizemnich limitt (obr. 5).

Nejvétsi podil v ramci ukonéenych rekultivaci do roku 2015 ptedstavuje lesnicka rekultivace
6426,39 ha (46 %). Dalsi v poradi jsou zeméd¢lské rekultivace 4064,88 ha (29 %), pii kterych je ale
slozity proces zirodnovani ptidy. Rozloha ostatnich rekultivaci se stale zvétsuje (2536,3 — 18 %), je-
likoz vzniklé plochy se velice dobfte ptizpisobuji spolecnosti a jejich resocializace je rychla. Do bu-
doucna se proto pocita s podstatnym rozsitenim ostatnich ploch. Nejmensi podil zatim predstavuji
hydrologické rekultivace (984,56 ha — 7 %), které se budou postupné rozsifovat predevsim zaplavo-
vanim zbytkovych jam povrchovych lomu. (obr. 6).

Ukoncené rekultivace v SHR do roku 2015 [ha]

30000
23000
20000
ha 15000
10000
3000
1] .
Ukonéené rekultivace do roku Plan celkem po ukonéeni t& by
2015 [ha] [ha]
m zemédélski 4064,38 5129
m lesni 642639 10547
vodni 984,56 4153
W pstatni 25363 6264
m celkem 1401213 26093

Obr. 5: Ukoncené rekultivace v SHR do roku 2015 [ha] (Viastni zpracovani z Hornickych rocenek,
2005-2015)

Aby bylo dosazeno trvale udrzitelné krajiny po ukonceni t€zby, musi byt dodrzovany zékladni princi-
py trvale udrzitelného hospodateni v ramci rekultivaci. Model perspektivy jednotlivych druht rekul-
tivaci na Mostecku se zamétuje z vetsi Casti na rekultivaci lesnickou (38 %) nasledovanou rekultivaci
ostatni (29 %), zemédélskou (19 %) a vodohospodaiskou (14 %) (obr. 6). Antropogenné zatizené
uzemi by se mélo po spravné provedené rekultivaci adaptovat na podminky okolniho prostfedi a spl-
novat zasady nejen ekologické, ale i spolecenské a ekonomické.
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Obr. 6: Udrzitelny model post-rekultivované krajiny (Viastni zpracovani z Hornickych rocenek,
2005-2015)

Zuvedenych prehled dokoncenych rekultivaci s perspektivou celkového rozsahu rekultivacni obno-
vy v SeverocCeském hnédouhelném reviru v ¢asovém horizontu po ukonceni tézby, vyplyva:

= Lesnické rekultivace jsou a budou nejvice zastoupenym typem. Lesni ekosystémy jsou kli-
maxovym stadiem nasi krajiny a vykazuji nejvyssi hodnoty ekologické stability. Maji kladny
vliv na charakter a uc¢innost zivotniho prostfedi a zaroven jsou vhodnym mistem pro rekreaci.

= Vumérném rozsahu je uplatiiovana i zemedélska rekultivace, ale do budoucna se jeji podil jiz
ny péstebnich a sklizecich procest.

= Vodohospodaiské formy rekultivace nedosahuji vyraznéjsiho zastoupeni, jelikoz je té¢zba uhli
stale aktualni na vétSin€ izemi panve a v ramci rekultivaci vysypek nebyva tento typ plos$néji
vyuzivan. S ukon€ovanim povrchové t€zby uhli se vSak bude jejich podil, diky moZznostem
vyuziti zbytkovych lomd, zvySovat.

= Nejperspektivnéjsi jsou rekultivace fazené do kategorie ostatni. To vyplyva predevsim z faktu,
7e zajmova oblast je vyznamné urbanizovana a rekultivaci v okoli sidel je nutné fesit ucelnou
tvorbou ptiméstského a volnocasove atraktivniho Zivotniho prostiedi.

Celkova strategie rekultivacni obnovy podkrusnohorské krajiny dlouhodobé vychazi z redlnych moz-
nosti v této oblasti vytvofit podminky pro to, aby se v post-t¢Zebnim obdobi stala krajina hodnotnou
rekreacni oblasti, vybavenou nejen volnocasové, ale i nerusicimi a ekologicky tinosnymi vyrobnimi
kapacitami. Pokud bude dodrzena koncepce udrzitelného vyvoje v ramci rekultivaci tim, ze budou
brany v potaz vSechny jeho pilite (DEMO, 1999), bude novée vznikla krajina pfipravena i na mozné
nasledky globélniho oteplovani. Dostatek vody a lest vytvoti vhodné podminky pro bydleni, rekrea-
ci a regionalniho zemédé€lstvi. Dilezitym terminem, ktery propojuje ekologické zajmy antropogenné
zatizené krajiny s ekonomickymi a socialnimi aspekty je tzv. resocializace krajiny (VRABLIKOVA,
et al., 2014), jejiz hlavnim cilem je navrat ¢lovéka do rekultivované a revitalizované krajiny. Pla-
nované ukonéeni t&zby v SHR v roce 2055 (KASPAR, 2015) je dilezitym meznikem, pred kterym
bychom mély definovat, jakym zpiisobem se bude krajina v modelové oblasti vyvijet s pfihlédnutim
na princip trvale udrzitelného rozvoje (BRUNTLAND, 1987) a zaroven jakym smérem se bude ubi-
rat vyroba energie v Podkrusnohorskych regionech, potazmo celé CR, aby byly pokryty energetické
naroky spolecnosti.
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Zavér

Uhli je v sou¢asné dob& nejvyznamnéj$im zdrojem pro vyrobu energie v CR. Rostouci naroky spo-
le¢nosti vSak nekoresponduji s jeho stavajicimi zasobami. Doufejme, ze se nedockame dalsiho prola-
movani limitl tézby v Mostecké panvi, jelikoZ bychom zaroven prodlouzili za¢lenéni antropogenné
naru$ené krajiny do okolniho prostiedi. Abychom zajistili udrzitelny vyvoj nejen krajiny, ale i spo-
le¢nosti v takto poskozeném prostiedi, je nutné aplikovat procesy rekultivaci a revitalizaci s dirazem
na propojeni ekologickych, ekonomickych a socialnich aspektti. I proto budou do budoucna nejvice
realizovanymi rekultivace lesnické a ostatni, jelikoz zajist'uji dodrzeni vSech pilii trvale udrzitel-
ného rozvoje.
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Abstract

New method of socioeconomic ranking of Czechia is performed and tested on microregional-level.
The microregions are ranked in year 2011. Set of indicators for socioeconomic ranking aggregates
three domains: sociodemographic, sociopathological, and economical. The main objective is to ana-
lyse the causes of spatial differences and measure the socioeconomic quality of the environment
using objective indicators. Another aim is to assess mutual relationships between the microregional-
level indicators. Finally, the results are discussed in the context of regional and national policy. The
socioeconomic ranking in Czechia confirms that persistent major differences exist, which result from
different focuses within individual areas beginning before the Velvet Revolution in 1989. In general,
according to the definition of regions with focused government support, national policy corresponds
to regions having the lowest socioeconomic ranking. But, on the other hand just there are the big
problems with European funding.

Key words: socioeconomic ranking, development axis and cores, impaired regions

1. Introduction

The terms quality of life, well-being and standard of living are considered synonymous according
to Veenhoven (2000). Scientific studies measuring the quality of life are appearing with increasing
frequency because gross domestic income per capita, though often used, does not entirely explain
quality of life or well-being. GDP growth is not necessarily connected with well-being and happiness
(Kenny 1999). A socioeconomic ranking measures the primary material conditions of living — both
economic and social. Some studies have focused on national-level objective indicators and on cross-
country differences in the non-economic quality of life (McGillivray 2005). Other studies have used
a different method with subjective indicators (Diener 2006).

Objective indicators may include good social conditions, healthcare availability, education availabi-
lity, housing quality, work and career opportunities and transportation access. Subjective evaluations
of the quality of the socioeconomic environment are the primary focus of sociological studies (Mare$
a Rabusic 1997). Using various methodologies, residents’ (or visitors’) views and evaluation of the
area are measured. Geert Hofstede, one of the most well-known empirical researchers, believes that
these systems are primarily designated by the culture (Hofstede a Hofstede 2004). Hofstede claims
that social reality cannot be understood from the confines of a single discipline and single ranking le-
vel. This conclusion is also important for socioeconomic rankings. The macroregional (or meso-regi-
onal) and microregional levels are interconnected. At individual hierarchical levels, the applicability
of the conclusions to other levels is important (Hefmanova 2013). Generally, a shift towards a broa-
der spatial level implies a better application of objective socioeconomic quality criteria. In smaller
regions, mutual differences are naturally erased. The final value averages these differences.

For an objective evaluation, internationally comparable indicators are used. A good indicator of mac-
roregional-level socioeconomic quality is “the quality of life model”, which was created at the Uni-
versity of Toronto (http://www.utoronto.ca/qol/qol_model.htm). Moreover, a model of four qualities
of life was created by Veenhoven (2000). One of the four dimensions is also a good indicator of so-
cioeconomic quality. Veenhoven calls this dimension “liveability of environment”.
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For the meso-regional and microregional levels (including regional, district and city administra-
tive units), objective and subjective evaluation approaches are used [such as value preferences
(Kostelecky 1995) and regional identities (Chromy a Jant 2003)].

Our aim is to provide an objective socioeconomic ranking for Czechia. The main objective is to de-
termine the causes of spatial differences. The following questions were posted. What makes regions
with low socioeconomic quality similar? What are the similarities between regions with high qual-
ity? What are the causes of the similarities and differences? Which indicators best testify to socio-
economic quality? Another objective is to assess the mutual relationships between the microregional-
level indicators.

There are many international rankings for environmental quality or well-being, such as those from
the World Bank, UN Environmental Programme (UNEP), and OECD (e.g., OECD 1995; Pieri et al.
1995). Moreover, there are many rankings that evaluate the quality of the region “from the other
side” by measuring negative impacts in the area. In the construction of the Countryside Quality In-
dex, Morse et al. (2011) cites the much older Townsend Index of Deprivation TID (Townsend et al.
1988). The TID includes unemployment as a percentage of economically active persons aged 16 and
over with no car ownership, no home ownership and household overcrowding. A revision of the
TID Index of Deprivation (ID 2007) contains 38 indicators. Attempts have also been made to define
environmental quality “from the other side” in Czechia. The environmental stress indicator has been
formulated and applied in local case studies (Balej et al. 2008, Balej a Andél 2011).

Spes et al. (2001) evaluates environmental quality according to UNESCO recommendations and
based on physical (ecological) and social factors. Two groups are defined for the social factors. The
first includes demographic and socioeconomic indicators. The second group includes the quality
of housing or the built-up environment. Liao (2009) defines the quality of life using domains of indi-
cators, i.e., medical service, domestic finances, work, education, leisure, public safety and environ-
mental (natural) quality, comparing all of the counties in Taiwan using factor analysis and deducing
the local typology in terms of the quality of life. Another approach to the quality of life is represented
by the Physical Quality of Life Index (Morris 1979). Sirgy et al. (2006) combine several approaches.
Rossouw and Naudé (2008) measure the non-economic quality of life. Similar to Johansson (2002)
and Erickson (1993), Rossouw and Naudé (2008) divide the indicators into two groups: demographic
domain (i.e., population growth, aging, households, urbanisation, economic activity, level of educa-
tion, and unemployment) and geographic domain (i.e., built-up areas, forest, wetlands, water bodies,
erosion, rainfall, and temperature). An interesting conclusion of this study is the proven correlation
between the demographic index and per capita income. They also find that urban areas tend to domi-
nate the top ten places in terms of the demographic index and not the geography index.

Perz (2000) presents a special approach in evaluating environmental quality. A case study from the
Brazilian Amazon requires a specific set of indicators. The indicators for environmental hazard pro-
duction include, e.g., the urban population size, migration, industrial activity, and sewage. Indicators
for environmental hazard exposure comprise housing construction, water quality and child exposure.
The other groups of indicators indicate specific threats that the Brazilian Amazon urban environment
faces. Cases from the opposite corner of the world, i.e., Australia, are similarly interesting. In con-
nection with the concept of sustainability, a socioeconomic set of sustainability indicators has been
composed by the federal Land and Water Resources Research and Development Corporation (1995).
These indicators include, e.g., the level of education, mobility, population age structure, service fa-
cilities, and housing demand.

2. Methods

By definition, socioeconomic index ranking aggregates partial indicators that should cover the entire
socioeconomic theme. Partial indicators must be representative and available at the monitored spatial
level for all territorial units. The data must be statistically investigated with regard to mutual correla-
tions. In addition to statistical methods, a group of experts to determine weightings produces good
results (Saltelli et al. 2005).
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Data availability is another crucial aspect in determining the final ranking. It is important to consider
the predictive power of the indicator at the selected spatial level. At a lower rank, there are indica-
tors with minimal macroregional-level predictive power (such as commuting to work or school and
transportation accessibility). At the interregional level (such as the Czech regions), Pottcek (2002)
was among the first to focus on methods for mapping the quality of life in Czechia. He selected 36
indicators in eight living condition areas. Some living condition areas can also be used to evaluate
the socioeconomic quality of the environment.

We apply our methodological process on Czechia for all “small” districts [municipal authorities with
broadened competencies, administrative units between Local Administrative Unit (LAU) 1 and LAU
2]. These authorities and administrative wards (catchment areas) were established on 1 January 2003,
pursuant to Act No. 314/2002 Coll., on the appointment of municipalities with a delegated municipal
office and extended competence. There are 205 units. Due to the large differences, Praha is omitted
as an administrative unit.

Socioeconomic ranking indicators were tested and examined by a group of experts to better reflect
the socioeconomic quality of Czechia. Indicators in the sociodemographic domains include the age
index, net migration rate and percentage of the population with university degrees. An inverse age
index value, positive net migration rate and high percentage of residents with university degrees
represent an area with positive socioeconomic development potential. The percentage of the popu-
lation with university degrees is the most important indicator, which describes a knowledgeable,
creative society; population growth due to in-migration indicates positive population dynamics. The
sociopathological indicators include the divorce rate, children born out of wedlock and abortion rate.
These indicators signal existing or emerging problems in the region. Due to the lack of many micro-
level economic indicators, the experts selected the following indicators: unemployment rate, new
home construction and home prices. While new home construction and low unemployment represent
a strong potential for further development, home prices are not as clear. Home prices indicate attrac-
tiveness in the initial development phases. However, home prices may later become an obstacle for
further development. We expected strong connections (correlations) among these indicators.

Table 1 Set of indicators for socioeconomic ranking (in 2011)

Domain Indicator Description Unit Source

Age index Age-dependency ratio -

Sociodemo-graphic Net migration rate Population growth du; to in-migration %0

(per mil)

University graduates % university graduates %

Divorce rate Divorces per 100 marriages %
Sociopatho-logical Births out of wedlock Births out of wedlock % Czech

Statistical

Abortion rate Abortion ratio (per 100 live births) %

Unemployment General unemployment rate %

Economics New home construction New home construction per 1,000 re- -

sidents
Home prices Home price index -

The data were standardised and weighted based on mutual correlations. The correlation with other
indicators is inversely related to the indicator weights. The indicators were subsequently aggregated
and an overall ranking of the microregions was compiled.

One intermediate result included a verification of the determined hypotheses on mutual correlations
between indicators (Pearson coefficient). First, a group of experts / geographers (20 in total) were
contacted. These individuals assigned points to estimate the connections between indicators based
on their knowledge and skills: ++ close positive connection, + weak positive connection, -- close
negative connection, - weak negative connection and 0 no connection (Table 2).
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Table 2 Expert hypotheses of correlations between indicators

Births Net

Indicator .Age Divorce out of Abortion migration Unem- | University | New hon.le que

index rate rate ployment| graduates | construction | prices

wedlock rate
Age index - - - 0 + - -- -
Divorce rate ++ + + 0 0 0 0
Births out of
+ + + +

wedlock 0 0
Abortion rate 0 + 0 0 0
Net migration + + n )
rate
Unemploy- - - -
ment
University — i
graduates
New home +
construction

Home prices

3. Results

The expert group predicts positive connections primarily in the sociopathological domain, i.e., di-
vorce rate, children born out of wedlock, and partially the abortion rate. The experts also predict
strong negative connections in the economic domain, i.e., between new home construction and un-
employment and between home prices and unemployment. Lastly, the experts expect pronounced
connections regarding the age structure, i.e., age index and new home construction. Connections
to population growth through migration are weak; the experts often could not reach a consensus.

Table 3 Correlations between indicators

I] q Age | Divorce | Births out | Abortion| . Net. Unemploy-| University | New home | Home
ndicator q migration 5 q
index| rate [ofwedlock| rate rate ment graduates | construction | prices
Age index -0.19 -0.35 -0.26 -0.16 -0.22 0.09 -0.17 0.14
Divorce rate 0.32 0.28 -0.15 0.01 -0.23 -0.09 -0.13
Births out of 063 | -034 0.47 -0.46 043 | -046
wedlock
Abortion rate -0.19 0.17 -0.26 -0.28 -0.3
Net migration 0.38 0.5 0.71 0.43
rate
Unemploy- -0.42 -0.42 -0.44
ment
University 0.61 05
graduates
New homfe 056
construction
Home prices

Correlation indices are often different from expert hypotheses (Table 2 and Table 3). In the socio-
pathological domain, no pronounced connection is surprisingly found between the divorce rate and
births out of wedlock. In contrast, there is a strong connection between the abortion rate and births
out of wedlock. Connections in the economic domain are largely confirmed. Moreover, new home
construction is positively correlated with home prices and negatively correlated with the unemploy-
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ment rate. There are also strong correlations between new home construction and the net migration
rate or the percentage of university graduates. Correlations analogous to those for new home con-
struction are also present for home prices (see Table 3).

Large differences compared to the hypotheses are found for the age index, which does not significant-
ly correspond with indicator (except the expected negative connection with out-of-wedlock births).
Connections between age and new home construction or the divorce rate are also not confirmed.

SocEcoRank
| ERE
. 25

. o-2
. -2-0

Figure 1 Socioeconomic ranking (SocEcoRank) of Czechia

] 100 ooy

The socioeconomic ranking ranges from 14.72 (Ri¢any) to -7.39 (Bilina). Suburban areas around
Praha and Brno dominate the microregions with the highest rankings. The only large city among the
14 microregions with a high socioeconomic ranking is Olomouc (3.93). Microregions with a high so-
cioeconomic ranking are represented by a complete range of common characteristics: predominantly
young population, low abortion rate, high immigration, high percentage of university graduates and
especially intense home construction. Unemployment is typically relatively low. Population densities
and average life expectancies are high (see Table 4). Among the Czech microregions, Brandys nad
Labem-Stara Boleslav has the highest immigration and largest number of completed housing units.
There is an evident connection with good transportation access to Praha and newly built industrial
zones, including good associated services.

Table 4 Maximum and minimum socioeconomic ranking values

Population | Life expectancy ILEGS
Rank Microregion SocEcoRank [Population| Area 5 pectancy
density (man)

(woman)
Ricany 14,72 56296 37717 149,3 74 80,4
2 Cernogice 14,53 112211 58064 193,3 75 80,3
3 Brandys nad Labem- 14,01 83386 | 37785 2207 74,7 79,4

-Stara Boleslav
4 Slapanice 8,76 61383 34310 178,9 75,2 81

5 Kufim 7,83 52098 37713 138,1 76,4 80,9
6 Lysa nad Labem 7,72 20843 12110 172,1 73,4 71,7
7 Zidlochovice 5,51 29958 19426 154,2 73,1 80,7
8 Tisnov 5,1 29066 34249 84,9 74 80,1
9 Velké Mezifi¢i 4,65 35762 47331 75,6 74,2 80,8
10 Vizovice 4,61 16669 14612 114,1 72,8 80,5
11 Cesky Brod 4,24 18141 18434 98,4 72,8 79,3
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q q q Population | Life expectancy LGS
Rank Microregion SocEcoRank |Population| Area density (man) pectancy
(woman)
12 Valasské Klobouky 4,24 23761 25882 91,8 72,1 79,9
13 Olomouc 3,93 161802 | 85862 188,4 74,6 80,6
14 Kralupy nad Vltavou 3,91 28476 13122 217 73,5 80,1
192 Sokolov - I -4,26 78788 48919 161,1 71,9 78,3
193 Cheb -4,31 52765 49688 106,2 73 79,5
194 Bohumin - | -4,34 29750 4805 619,1 71,2 77,7
195 Teplice - 1 -4,4 109088 | 34531 315,9 71,2 77,1
196 Pacov -4,57 9914 23456 42,3 74,1 83,1
197 Broumov -4,69 16988 25938 65,5 72,9 78,6
198 Bruntal - 11 -5,02 38667 62940 61,4 71,4 77,9
199 Ostrov - IIT -5,02 29330 31843 92,1 71,8 78,1
200 Havifov - I -5,19 96839 8820 1097,9 72,7 79,7
201 Karvina - I -5,45 71692 10562 678,8 70,6 78,5
202 Kadan - I -5,63 44265 44919 98,5 69,9 77,8
203 Chomutov - I -5,86 82953 48613 170,6 71,4 81
204 Kraslice - I -5,88 14046 26462 53,1 71,4 78,6
205 Bilina - | -7,39 20844 12358 168,7 69,3 76,3

Notes: I — structurally impaired microregion
1T — economically weak region
III - region with far above average unemployment

Microregions primarily located in northwestern Bohemia are located on the other end of the ranking.
Eastern and northern Ostrava district (Karvina, Havifov and Bohumin) and three peripheral microre-
gions (Bruntal, Broumov and Pacov) are also included on this end of the ranking. Teplice, Chomutov
and Havifov are the mid-sized cities with the lowest socioeconomic ranking out of the 14 micro-
regions. High social pathology, high emigration and unemployment, a low percentage of univer-
sity graduates and low new home construction characterise these microregions. The cheapest homes
are also located here (Bilina and Teplice). The population age structure is highly differentiated: the
youngest people live in the microregions at the foot of the Ore Mountains; the oldest people tend
to live in peripheral areas, such as Pacov. The population density fluctuates similarly (i.e., the foot
of the Ore Mountains vs. the periphery). The average life expectancy is low, corresponding to the dis-
turbed natural and social environment. Bilina is the microregion with one of the highest divorce and
abortion rates, lowest home construction and lowest percentage of university graduates in Czechia.
The area has long been under substantial pressure by mining industries (i.e., brown and black coal)
and related heavy industry (e.g., steel, energy, and chemical industry). There are extensive areas
of devastation that remain from mine pits, disposal sites, and industrial sites. Currently, a high con-
centration of industrial brownfield sites remains.

4. Discussion

The results of the socioeconomic ranking of Czechia demonstrate clear differences. It is interest-
ing to compare the ranking with development areas and axis. The Prague metropolitan area, i.e.,
the hinterlands of Prague (population 1.2 million), dominates the ranking (Figure 1). Prague itself
(which was eliminated by the expert group due to its highly specific nature) creates a very extensive
development area in its vicinity. This expansion of the high socioeconomic ranking is supported by
the current trend of building satellite towns in the easily accessible hinterlands of small settlements
near Praha. Young university-educated families have higher standards for living conveniences and
associated services. Residential neighbourhoods are thus increasing in smaller settlements, which
subsequently “snowball” to include other services (e.g., nursery and primary schools and sports and
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recreation centres). Figure 1 also clearly shows good connections to the south-, east- and northeast-
bound motorways.

Brno represents another development area. There are distinct areas with a high ranking from Brno
(the 2nd largest city with a population of 400,000) towards the northwest, along the D1 motor-
way (Praha-Brno, the country’s main motorway). Another axis with a high socioeconomic ranking
is positioned from to the northeast towards Ostrava (population of 300,000) and northwest towards
Olomouc (population of 100,000). Like the hinterlands of Praha, younger residents with a high per-
centage of university graduates live here. The area has a large positive net migration rate and features
intensive new home construction and high home prices. Between the two development centres, i.e.,
Praha and Brmo, a development axis can be found, which is gradually becoming connected. The hin-
terlands of Zlin (on the Czech-Slovak border) also have a high ranking. The regional capitals of Plzeni
and Ceské Budgjovice (western and southern Czech Republic) also exhibit above-average values.

The Ostrava district, which is strongly urbanised, is a special case. The district’s high unemploy-
ment rate separates the region from other core areas. The urbanised space in northwestern Bohemia
is characterised by similar features. The determinative factors here are the high unemployment rate,
unstable population, low percentage of university graduates and minimal new home construction.
Due to the large area with a very low socioeconomic ranking, Northwestern Bohemia is the most
troubled region in the country. A large percentage of asocial residents and national minorities are
concentrated here. Moreover, isolated areas are beginning to expand. Conflicts between various pop-
ulation groups are also starting to appear. The western Bohemian-Moravian Highlands (Vysocina)
represents a less extensive and less strictly defined area. This predominantly rural area is character-
ised by a lack of job opportunities and low new home construction. This combination results in the
flight of younger, more educated residents. There is a similar situation in the Jesenik district (on the
Czech-Polish border). The area’s low socioeconomic ranking is the result being highly forested and
having a low number of jobs and poor settlement structure (predominantly small settlements with no
major, easily accessible development centre).

A comparison of the socioeconomic ranking of Czechia index (Figure 1) and distribution of new
home construction provides interesting similarities. New home construction is the best predictive
indicator according to Figure 3. Most new home construction can be found in towns with populations
of approximately ten thousand in Central Bohemia, i.e., the Praha hinterlands (Brandys nad Labem
— Stara Boleslav, Cernosice, Ri¢any). The indicator is very intense in Jesenice, which is not yet a
city even though its population is 6,600 and is located in the immediate hinterlands of Praha. More-
over, Milovice has the third largest new home construction intensity, where new residential units
are being built in a former military zone. Cernogice is primarily experiencing extensive construc-
tion of detached single-family homes. Another area with a high ranking and new home construction
is the hinterlands of Brno (Slapanice and Kuiim). In contrast, the towns with the lowest new home
construction intensity are concentrated in northwestern Bohemia and the Ostrava area. There are
long-term causes for these towns lagging behind other regions.
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Figure 2 Developing areas and axes in Czechia

Source: Regional Informations Services (RIS)
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Figure 3 New home constructions per 1,000 people (average 2006-2010)

The results confirm the existence of two types of troubled regions in Czechia (Blazek 1996, Blazek
a Netrdova 2009, Hampl 2007): structurally impaired regions (northwestern Bohemia) and undevel-
oped, economically weak rural regions (the west and southwest parts of the country, South Moravia,
western Vysocina, and the Jesenik district). The centre of gravity for the socioeconomic system posi-
tive orientation is Praha and its suburbanised hinterlands. Other major cities (except Ostrava) are also
positive centres. It is interesting to compare the extent of national policy support for microregions
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with the lowest socioeconomic ranking. The Czech Ministry for Regional Development updated the
national policy for 2010 — 2013 due to the substantially deteriorating economy and skyrocketing
unemployment. Incentives from European Union operational and departmental grant programmes
should be concentrated in structurally impaired and undeveloped rural regions, especially from the
industry and trade, agriculture, labour and social affairs, transportation, environment and regional
development departments (Pilecek 2011).

Structurally impaired regions are areas with a high concentration of existing mining and heavy in-
dustry, numerous brownfields and a high degree of urbanisation. Industry is undergoing restructuring
associated with a high level of unemployment, including northwestern Bohemia and the Ostrava
district. Structurally impaired regions occupy 5.4% of Czechia and are home to nearly 10% of the
population. Economically weak regions have a low standard of living. Moreover, the level of ur-
banisation is low. These areas are primarily situated along the country’s borders (such as the south-
eastern, northern and western parts of the country and northern Moravia). The third area with con-
centrated government support includes regions with high unemployment that are not included in the
preceding types. These areas include the Ceska Lipa district, Jablonec nad Nisou district and the city
of Ostrava. Generally, regions with focused government support occupy 31% of the country and are
home to a third of the population.

In general, according to the definition of regions with focused government support, national policy
corresponds to regions having the lowest socioeconomic ranking. Two-thirds of the structurally im-
paired regions are in the 14 lowest rated microregions. However, policy and ranking are not entirely
identical. Based on our calculations, the western Czech Republic should also belong to this group.
However, this region is different. Karlovy Vary spa is primarily known for its film festival and high
proportion of Russian-speaking residents and investors. This different national composition may
influence the low socioeconomic ranking. Furthermore, in terms of national policy, the hinterlands
of Brno are considered structurally impaired or economically weak even though the region exhibited
a high ranking in this study.

The analysis indicated complex spatial relationships between individual indicators, representing
a pronounced differential dimension for forming regional units. More indicators that reflect differ-
ent socioeconomic spatial differentiation aspects assist in expressing a comprehensive understand-
ing of the spatial organisation of society, as highlighted by Novak a Netrdova (2011). Like rural
typology (Perlin et al. 2010), measuring the socioeconomic ranking can serve as a basis for forming
microregion development studies. Using the ranking, support tools can be better formulated for the
specific individual components of Czechia.

In methodological terms, in addition to the advantage of providing an unambiguous evaluation,
weaknesses also appear when aggregate indicators are used. These weaknesses may be related to
the selection of non-representative indicators or determination of non-corresponding weightings.
For readers or users of the aggregate indicator, not knowing the structure and reasons for selecting
the partial indicators may be a disadvantage. Another potential limitation is related to the application
of the method to territories with different ranking levels. There are limitations in each level regarding
data types and methods for obtaining the data. It is important to eliminate overlapping content and in-
formation and provide objective assessments. The methodology used can remove these overlaps. The
methodology also corresponds to the “optimal” number of partial indicators (using approximately
10 indicators is recommended) and can be applied to different ranking levels. The indicators used
may be applied at both the micro (municipalities with extended competence) and interregional levels
(Czech regions) and the macroregional (national) level with certain limitations.
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