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Analysis of selected forest recreational facilities adaptation to the requirements of
potential users

Matgorzata Woznicka, Emilia Janeczko, Tadeusz Moskalik
Department of Forest Utilization

Abstract:

Both linear and aerial elements of forest recreational management should be equipped with
recreational facilities which are called “small architecture”. Small architecture is very diverse and it
serves many different functions and so it is very important in recreation space. Recreation
facilities have to be safe for the potential users and to offer the capability of comfort and
relaxation. These conditions can be fulfilled if the construction of the facilities is based on some
anthropometric features of potential users.

In this paper the results of analysis to adapt the technical parameters of selected forest facilities
to the anthropometry of potential users are presented. This research was conducted in Warsaw
municipal forests. The analyses were based on the analytical formulas offered by Grandjean'a in
modification proposed by Nowacka. These formulas and anthropometric data contained in the
"Anthropometric atlas of adults in Poland for design requirements" and the PN-EN ISO 14738 (for
the population of Europe) give the appropriate information about the perfectly designed facilities
parameters. In this research the technical condition of recreation facilities was also described.

Key words: anthropometry, forestry facilities

Introduction

Leisure is a very important aspect in our everyday life. Everyone should know how to organize
and plan their free time (weekends, holidays, etc.), considering the type of their work, the nature
of their tiredness, their working and living conditions, as well as what they take pleasure in doing
(Hansen 1968). In ergonomics, emphasis is put on work methods and organization, adjustment of
workplace and working environment and adaptation of technology to the abilities and needs of a
human being, so that the foregoing do not affect one’s health. However, in order for people to fully
benefit from their leisure time and activities, the leisure environment should also be appropriately
adapted to their needs.

Forests provide plenty of opportunities to enjoy leisure activities. The specific microclimate of
forest areas aids regeneration of both physical and mental powers, and it helps to escape from
the civilization stress factors. One can take advantage of the beneficial properties of forests both
individually and with their families, regardless of their age, sex or mental and physical fitness. The
fact that spending leisure time in forests is not expensive is also significant (Woznicka and
Nowacka, 2000).

However, one should bear in mind that forests will fulfill their functions only if they are
appropriately developed for recreational and tourism purposes. Therefore, the processes of
preparing concepts and designs of land development, placing linear, planar and punctual
elements, as well as developing those elements by furnishing them with recreational facilities,
which altogether create the so-called street furniture, seem to be very important. Recreational
facilities provided in forests include information items (e.g. information boards, brochures),
hygienic and sanitary facilities (e.g. waste containers, lavatories) and leisure facilities (e.g.
benches, tables, shelters). All of the above need to be safe to potential users and increase their
leisure comfort level. The foregoing requirements can be met provided that the anthropometric
data of potential users are taken into account during both the design and manufacturing
processes, and that appropriate maintenance actions are taken to ensure good technical
condition of these recreational facilities in use.

Ergonomics in designing forest recreational facilities

PN-EN ISO 6385 standard concerning principles of ergonomics in designing work systems and
Nowacka (2002) point out that ergonomic design principles should be applied in all fields of
human activity, as they place special emphasis on health and safety of human beings. Designing
elements of the immediate environment in accordance with principles of ergonomics allow to
come up with both custom solutions, specifically tailored to the morphological features and fitness
levels of particular users, and universal solutions, adjusted to the needs of a broad spectrum of
users. Such a design process needs to use the findings of anthropometric research (Nowak
1993), as anthropometry investigates human physical variation in time and space, and in
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particular it focuses on racial diversity, ontogenetic variability, as well as ontogenetic and
phylogenetic development. Anthropometric atlases containing data on anthropometric features of
inhabitants of particular regions should be available in every country. One of such sources used in
Poland is the Altas miar czfowieka anthropometric atlas (Gedliczka 2011). Other sources of
anthropometric data on the European population contained in the PN-EN ISO 14738 and PN-EN
547-3 standards can also be used. Designing technical objects and structures (e.g. workplaces,
devices, machines, living premises) using anthropometric data generally consists in adjusting the
sizes of these objects and structures to the widest group of users possible. In practice, when
taking into account threshold values of 5™ or 95" centiles, one adapts a facility to the needs of
ninety-five percent of the population, and at the same time five percent of the population does not
reach the C5 minimum threshold, whereas 95% of the population is below the C95 maximum
threshold.
As has already been stated above, providing forests with different types of facilities is very
important for increasing their recreational value. The number of such facilities should depend on
the development density of a given area and the projected attendance of users. Gtuch and
tonkiewicz (1991), Wazyniski (1997) and Pienkos (1998) emphasize that the form of recreational
facilities in forests should be simple and esthetic. The objects should be made of uniform
materials which does not imply they should be invisible (Janeczko 2010) — on the contrary, their
sometimes expressive architectural form could enrich the landscape they are situated in. Such
facilities should be made of wood, and only some of their components should be made of metal or
stone. Nowacka and Woznicka (2000) stress that recreational facilities have to increase the
comfort of their users, they need to be safe and may not pose any threats to their health.

One of the groups of the basic recreational facilities for passive leisure time pursuits in forests and

woodland areas are tables, seats and shelters. Seats are free-standing objects placed under

open sky or under shelters, which are pieces of equipment of both linear and planar objects. They
can be either movable or permanently affixed to the ground. Benches placed along trails should
be moved slightly further, so that tourists can move freely along the trails and the persons seating
can rest undisturbed. According to Gtuch and tonkiewicz (1991), the Polish Forest Research

Institute (Instytut Badan Lesnictwa, IBL) recommends the following technical parameters of seats:

width — 0,3-0,5 m; length — n x 0,5 m; height — 0,4-0,5 m; backrest height — 0,35-0,40 m.

Recommended technical parameters for stools are as follows: diameter — 0,35-0,40 m; length —

0,35-0,40 m; height — 0,45-0,50 m. If a bench is equipped with a backrest, it should be sloped at

an angle of 5-10°, and in such case its height can be reduced to 0,35 m. However, according to

Nowak (1993):

O a bench which is too high or too narrow puts pressure on blood vessels of the back of thighs,
which affects bloods circulation and may lead to leg swelling and numbness;

(J a bench which is too short forces unnatural position of legs, which are drawn in and press
internal organs, whereas the entire body weight is received by the ischial tuberosity. The
pressured organs do not function correctly, and the pressure on the ischial tuberosity
impedes blood circulation in lower extremities. One can stretch their legs to avoid discomfort;
however, stretched legs position gives no feeling of safety or balance.

Backrests, if any, should consist of the following elements:

> lower rest — supports the lumbar vertebrae,

> middle rest — supports the thoracic vertebrae up to arms,

> upper rest — supports the neck and head.

The backrest should be bent at an angle of 135° to the seat (when resting). When equipping

benches with backrests, the plane of the seat should be sloped by 3-5° back. The angles and

sizes of seats should be appropriately adjusted so that the feet of a person sitting on the bench
rest on the ground.

Just like seats, tables can also be a part of recreational equipment placed in forests. IBL

guidelines give only one requirement which tables have to meet: the height of table top position,

which should amount to 0,70-0,75 m. At the same time, Nowak (1993) states that:

(O a table which is too low forces the user to stretch legs, which results in no feeling of safety or
balance,

(J a table which is too high forces a person to hold arms in an unnatural position, which tires
muscles, causes disruption in blood circulation and may result in arm numbness.

There are no guidelines as to the lower manipulation height of tables. Also, the distance between

the table and the seat is important for the user’'s comfort.

Shelters are structures which can perform their functions individually or can come with other

recreational facilities. Their purpose is to provide shelter from inclement weather and to give cover
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while resting or preparing and consuming meals. Shelters should be 2,50-3,50 m high. In most
cases, shelters cover seats and tables which are placed underneath.

Methodology of the study

Researchers decided to investigate whether leisure facilities available in urban forests of Warsaw
enhance the comfort and safety of tourists. To that end, an analysis of adjustment of technical
parameters of these facilities to the anthropometric data of potential users has been conducted,
and the technical condition of these facilities has been examined.

All leisure facilities (i.e. benches, tables, seats, shelters) located within the area of eight
urban woodland areas of the Capital City of Warsaw have been examined. The following
parameters have been measures in case of particular facilities:

» seats — depth or diameter, height from the ground,
» shelters — height at the entrance under a shelter, width and height of the free space between
the vertical projection of the roof supports on the ground and the outer edge of a bench,
» tables — lower manipulation height, upper table top height, distance between the edge of a
table and the inner edge of a seat,
Apart from the technical parameters, descriptive characteristics have also been employed. The
descriptive characteristics were used to evaluate the technical condition of facilities, using a four-
grade scale:
grade 1 — very good technical condition of a facility; no signs of deficiencies, scratches, etc.,
grade 2 — good technical condition of a facility; visible cracks, burns and/or scratches, but with
no influence on the usable value of the facility,
grade 3 — poor technical condition of a facility; clearly visible defects, which may result in
injuries (e.g. sharp edges, protruding nails, unstable structure) or significantly reduce the
user’s comfort (e.g. holes burnt in the table top); also, facilities which cannot perform their
functions properly (e.g. due to no shingles on the roof of a shelter),
grade 4 — bad technical condition of a facility; very serious defects — the facility cannot
perform its designated purpose.
For the purposes of the analysis of the level of adjustment of selected recreational facilities to the
needs of the category of potential able-bodied users, the comfort formulas suggested by
Grandjean and adapted by W. t. Nowacka (Majewski 2003) have been applied. These formulas
take into account comfort coefficients related to heel height, clothes volume (trousers, jackets),
etc.:
1. seats
» G =2/3*U+b [cm]
»Ws = Wp+a [cm]
2. tables
> Wm = 0.8*(H+Wp) [cm]
> Wmd = Wn+ 19 [cm]
3. shelters
»  Wws=Wc +a +25 [cm]
» Www =Wc +a +25 [cm]

Taking into account the principles of ergonomic design, the following formulas for the

diameter of a tree stump and the width of free space under shelters have been developed:
»Go@ =Ssb + b [cm]
> Swe = Msc + ¢ [cm]

The formulas and design guidelines lack recommendations concerning the distance
between the table and the bench, when both objects are permanently fixed (in parallel to each
other). At the same time, the value of this parameter mentioned in the IBL guidelines (0,05-0,10
m) seems to be insufficient. Therefore, taking into account the casual sitting position at the table,
and considering the fact that too large a distance results in bending over the table top, and too
short a distance makes it difficult to sit down and get up from the table, the following solution have
been suggested:

OD =10-15cm.
Explanations:
a technical data:
G — seat depth,
Go — seat diameter,
OD - distance between the vertical projection of the edge of a table on the ground and the
inner edge of a seat,
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Swe — width of the free space (distance between the vertical projection of the roof supports on
the ground and the outer edge of a seat),
Wm — upper manipulation height of a table,
Wmd - lower manipulation height of a table,
Ws — seat height,
Wws — height at the entrance under a shelter,
Www — inner height of a shelter over the spot between the vertical projection of the roof
supports on the ground and the outer edge of a seat.
a Anthropometric data:
Msc — elbow-to-elbow, standing,
Ssb — hip width, sitting,
U — thigh depth, sitting,
Wc — body height,
Wp — popliteal height.

m] Comfort coefficients:
a — height = 3 cm,
b — width = 6 cm,

¢ —depth =7 cm.

Based on the above formulas, anthropometric data included in the Atlas miar cztowieka
anthropometric atlas (Gedliczka 2001) and in the PN-EN ISO 14738 standard (for the European
population), parameters of ideally designed facilities have been elaborated. The 5" 50" and 95"
centiles of selected anthropometric data have been used in the designs (tables 1, 2 and 3). In
case of 5" centile, in most cases the anthropometric data of women have been used — the only
exception was the value of hip width, sitting. The value for 50" centile was calculated based on
the arithmetic mean of 50" centiles in case of both men and women. In case of 95™ centile, only
anthropometric data of men have been taken into account.

Table 1. Parameters of an ideal seat

Technical Anthropometric Atlas PN-EN ISO 14738

parameter 5C 50C 95C 5C 50C 95C
Ws (m) 0,435 0,476 0,529 0,410 0,474 0,525
G (m) 0,373 0,419 0,477 - - -

Gg (m) 0,390 0,429 0,489 0,393 0,428 0,500

* - no anthropometric data (it is recommended to use country-specific, local anthropometric data)

Table 2. Parameters of an ideal table

Technical Anthropometric Atlas PN-EN ISO 14738

parameter 5C 50C 95C 5C 50C 95C
Wm (m) 0,727 0,815 0,919 0,708 - -
Wmd (m) 0,651 0,708 0,786 0,650 0,720 0,792
* - no anthropometric data

Table 3. Parameters of an ideal shelter

Technical Anthropometric Atlas PN-EN ISO 14738

parameter C5 C50 C95 C5 C50 C95
Wws (m) 1,782 1,950 2,142 1,810 1,999 2,161
Www (m) 1,782 1,950 2,142 1,810 1,999 2,161
Swe(m) 0,453 0,542 0,645 0,450 0,536 0,600

As in accordance with design principles each facility should be adjusted to the needs of 90% of
potential users, a table respecting three ranges of values: up to 5C, between 5C and 95C and
above 95C, has been used. However, when defining the scope of adaptation of a given facility,
one should remember that the following parameters: seat height and upper height of a table
should be adjusted to the values of 5C-95C range, whereas the following parameters: seat depth,
lower manipulation height of a table, height at the entrance under a shelter and its inner height, as
well as the width of the free space under a shelter should be adjusted to the values of 95C range.

-11 -



Results

A total of 1453 free-standing seats, including 69 tree stumps used as stools, have been analyzed.
Also, 151 tables with 324 accompanying benches and 64 shelters have been covered in the
study.

In terms of seat height, 39% of free-standing benches (for Poland-specific anthropometric data)
have shown to be in accordance with ergonomic guidelines (52% for European anthropometric
data) (Table 4.), whereas only 28% of these facilities turned out to provide comfort to the majority
of their users. Only 13% of all seats offer both correct parameters of height and depth. The height
of seats in 50% of benches accompanying tables complies with the requirements (for Poland-
specific anthropometric data), and in 67% of facilities this parameter is correct for the European
population anthropometric data. Only 1% of benches meet the user’s expectations concerning the
ideal depth. In approximately 50% of tables, the upper manipulation height provides comfort to the
majority of users, whereas only 2% of these facilities offer appropriate lower manipulation height.
The distance between the edge of a bench and a table complies with the recommendations only
in case of 5% facilities; in 93% of cases this distance is too large, and in 2% it is too short. The
height at the entrance under a shelter in 85% (for Poland-specific anthropometric data) and in
78% (European anthropometric data) of shelters guarantees operational safety; however, the
height inside a shelter is appropriate in only 2% of facilities. Also, the width of free space under a
shelter is appropriate in only 2% (based on Poland-specific data) and 5% (based on European
data) of facilities (Table 4.).

Table 4. Compliance of technical parameters of recreational facilities in selected urban
forests of Warsaw with anthropometric data

Total Anthropometric Atlas PN-EN ISO 14738
Type of amount between |above between |above
fauiliios | Parameter | o below C5 | o5 'c95 | co5 below C5 | o57'co5 | o5
facilities | n % n % n % n % n % n %
seat Ws 1439 696 (48,4 [566 |39,3|177|12,3|513 (35,6 |756|52,5|170|11,8
G 1439 593(41,2(438|30,4408|28,4|63* (91,35 |7,2 |1* |15
bench Ws 324 99 (30,6 [161(49,7|64 |19,8(44 [13,6|217|67,0|64 |19,8
G 324 270/83,3(51 |15,7|3 0,9 |3* [750(1* |250]|0* [0,0
table Wmg 151 73 (48,3 (73 [48,3|5 3,3 |- - - - - -
Wmd 147 125(85,0119 [12,9|3 2,0 |(121(82,3|23 |15,6|3 2,0
Wws 64 2 3,1 |7 10,9 (55 (85,92 3,1 |12 |18,8[50 |78,1
shelter | Www 64 37 |57,8(20 |31,3|7 10,9 39 60,918 |28,1 |7 10,9
Swe 128 106 (82,820 |[15,6|2 1,6 (97 |758|24 |18,8 |7 5,5

* tree stumps
- adjusted to the needs of the majority of users

The majority of recreational facilities in urban forests of Warsaw are in very good or good
technical and operational condition (Table 5.). Defects and damages resulting in poor and bad
technical condition can usually be found in seats (6.7%) and shelters (4.7%). In item 14 the
condition of seats was so bad that it was impossible to measure the technical parameters of these
facilities.

Table 5. Technical and operational condition of recreational facilities in selected urban
forests of Warsaw

Class Type of facilities
technical
condition seat bench table shelter

n % |n % n % n %
1 848 28’ 292 (90,1 |95 62,9 |54 84,4
2 508 85’ 31 96 |53 351 |7 10,8
3 81 |56 |0 00 |2 1,3 |2 3,1
4 16 1,1 |1 0,3 |1 0,7 |1 1,6
Total ;45 100 [324 |100 [151 [100 |64 |100
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Conclusions

1. Technical parameters of recreational facilities in urban forests of Warsaw do not take
into account the anthropometric data of the category of able-bodied users; thus, they
do not improve the comfort of the users.

2. In most cases, the recreational facilities in urban forests of Warsaw are in good and
very good technical condition.

3. It seems that the technical parameters of seats and tables strongly depend on the
parameters of the material they are made of and on the initiative of their
manufacturers.

4. Good technical condition of the facilities shows that these facilities are inspected on a
regular basis and any damages or defects are repaired with dispatch.
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Aspects of availability of forests in Poland for recreational purposes

Jarostaw Kikulski
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Abstract

The paper describes aspects of availability of forests in Poland for recreational purposes. Within
the confines of this aspects, law background referring to recreational use of forest and issues
related to development of such areas, taking into account natural resilience of forests to the
recreational traffic impact and resting people’s preferences, can be distinguished.

In the article was pointed, that optimal way of recreational development of forests should be
implemented on the basis of research, which has provided geographical differences in this scope.
Results of surveys, concerning forests in the lake districts, forests in urban, suburban, industrial,
agricultural and mountain areas, were depicted.

Discussed aspects determine realization of sustainable recreational use of forests.

Key words: recreational use of forest, development.

Introduction

Using forests is one of the oldest activities of human beings, and recently the importance of the
use of forests for social and recreational purposes has been growing significantly (Paschalis-
Jakubowicz 2004, 2005). The Act on Forests of 1991 made the three fundamental functions of
forests — protective, social and productive — equally important, and owing to that, the Polish
forestry gained its character, which meets the expectations of the society (Szujecki 2004). The
possibilities and restrictions of using forests for recreational purposes are regulated by law. At the
same time, forests can be used for recreation provided that they are equipped with facilities which
meet the expectations of leisure seekers. These expectations vary from one geographical location
to another, and not always they do consist in placing recreational facilities in forests. Also, it
should be borne in mind that, based on scientific study, regulated availability of forests for
recreational purposes is not only essential for satisfying the appropriate level of use of forests by
the population, but also is a key element in the protection of woodland areas from the
consequences of using forests for recreational purposes (Kikulski 2009).

This paper presents various aspects of making forests available for recreational purposes in
Poland, which include legal conditions, natural resilience of woodland areas to stressors such as
recreational traffic impact, and issues related to the development of these areas.

Legal conditions of making woodland areas available for recreational purposes

The main Polish legal act pertaining to making woodland areas available for public recreation is
the Act on Forests of September 28, 1991, which applies to all forests. The Act states that “forests
which belong to the State Treasury (...) shall be generally accessible to the public.” Based on the
foregoing statement, the vast majority of forests (81.8%) are legally accessible to potential users
of intangible benefits of forests (Forestry 2010). At the same time, there is a permanent ban on
entry to forests which are: silviculture areas up to 4 m high, experimental areas and seed stands,
animal refuges, sources of rivers and streams and areas threatened by erosion. Also, a temporary
ban on entry to forests owned by the State Treasury can be introduced if forest stands have been
destroyed or gravely damaged, the forest floor has been significantly degraded, there is a serious
fire threat or if any forest works are underway.

In case of privately-owned forests, their owners may introduce a ban on entry by marking a given
woodland area with an information board.

The Act on Forests also defines rules for picking mushrooms, forest fruit and other forest floor
species. In accordance with these rules, State Treasury forests can be used, with some
restrictions, for harvesting forest floor products. Access to forests by motor vehicles, horse-drawn
vehicles and mopeds is allowed only on public roads and appropriately marked forest roads.
Camping is permitted only in designated campgrounds.

The second important legal act regulating the use of forests for recreational purposes is the
Nature Protection Act of April 16, 2004, which defines the accessibility to protected areas, such as
national parks, nature reserves and landscape parks. Pursuant to this Act, such activities as
pedestrian traffic, cycling, skiing and horseback riding in national parks and nature reserves are
permitted only on designated paths and ski trails. Vehicle traffic is permitted only on public roads
and roads designated by the director of a given national park or by a body authorized to recognize
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a given area as a nature reserve. Camping is allowed only in designated places. When it comes
to woodland areas of landscape parks, the provisions of the Nature Protection Act do not impose
any additional restrictions apart from those provided for in the Act on Forests, except for the entry
which states that a ban on organizing motorcycle and car races can be introduced.

The Nature Protection Act also states that staying in areas of protection of animal refuges,
localities of protected species of plants, animals and fungi is forbidden.

Natural resilience of forests to the recreational traffic impact

The degree of damage done to woodland areas as a result of recreational traffic strongly depends
on biological properties of the local flora, habitat structure and conditions, land form,
meteorological conditions, as well as intensity and spatial distribution of recreational traffic and
variety of recreational activities pursued within the area (Witkowska-Zuk 2000).

Recreational traffic is unevenly distributed in time and space, which means that particular forest
areas are exposed to different levels of risk of damage to plant cover and soil (Kikulski 2008a).
One should also take into account the notion of natural capacity (resilience) of forests, which has
its limitations, and its extreme points are different in cases of different types of forest
communities. This natural capacity is measured in the number of people who can make use of
one hectare of forest at the same time without causing any harm to the environment (Lonkiewicz
and Gtuch 1991). The greatest recreational capacity can be observed in case of fresh habitats
with older tree stands (up to 5 man-hours per hectare a day). The lowest recreational capacity
can be observed in case of habitats characterized by considerably high level of ground water,
especially younger tree stands and dry coniferous forests (maximum 1 man-hour per hectare a
day).

Degree of degradation of the forest floor depends on the distance from recreational facilities.
According to Witkowska-Zuk (2000), four degradation zones can be distinguished on the basis of
their distance from a forest road: strong degradation zone covers a 20-metre wide strip along the
road; significant degradation zone covers the area between 20 and 50 m from the road; average
degradation zone covers the area between 50 and 90 m from the road; low degradation zone
covers the area farther than 90 m from the road. A study conducted in immediate surroundings of
permanent resorts has shown significant (i.e. proportional to the recreational activity intensity)
changes in forest environment, caused by the recreational traffic (Kawecka 1981). The degree of
trampling of the forest floor and changes in the percentage share of typical and foreign species
are closely connected with anthropogenic impact intensity, which in turn depends on the distance
from recreational facilities and objects. The influence of leisure seekers on the forest vegetation is
clearly visible at a distance of up to 100 m from recreational facilities.

The Act on Forests of 1991 allows the introduction of a temporary ban on entry to forest areas in
cases when tree stands have been destroyed or seriously damaged, and/or forest floor has been
degraded. However, one should remember that preventing damages is better than imposing
bans. A solution for this situation would be to place recreational facilities so that the recreational
capacity of a forest is expanded, and the recreational traffic is deliberately directed and distributed
(Kikulski 2008a).

Development of forest areas for recreational purposes

Development of forest areas for recreational purposes aims at making forests perfect places for
recreational activities, but at the same it seeks to avoid degradation of the natural environment of
forests. Facilities that would contribute to such development include three groups of spatial
structures (linear, planar and punctual), as well as recreational facilities, which allow people
visiting forests to move around woodland areas designated for serving recreational purposes.
When preparing land development plans for forest areas, one should ensure that the optimum
recreational capacity, i.e. the optimum number of people who can stay within a forest area and
use its recreational facilities at the same time (PieAkos 1997), is guaranteed. Each of these
facilities has its own individual capacity, e.g. relaxing areas and scenic overlooks can take in 4-6
people at a time; 1 km of a walking path or trail — 40-50 people; 1 km of a bicycle path or route —
about 20 people (Pienkos 2000). The capacity adequate to the number of people engaging in
recreational activities prevents their uncontrolled distribution within forest areas, thus preventing
damage to the forest floor. Another important issue is planning the development of forest areas
for recreational purposes, taking into account the location of places particularly valuable for
recreation and spatial distribution of forests showing higher resilience to anthropogenic impact.
The results of a survey concerning the social demand for equipping productive forests in lake
district areas (i.e. forests located in the northern Poland: ltawa and Bory Tucholskie Lake
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Districts) with recreational facilities (linear, planar, punctual) have shown that the society needs a
model of forest in which the number of anthropogenic elements is restricted (Kikulski 2008b,
2009). As far as the demand for recreational facilities is concerned, 34.0% of respondents said
that they preferred “forests without such facilities”, and another 18.6% stated that they did not
want “any of those — the current condition is satisfactory.” Bearing in mind that the area covered
by the study is basically not equipped with any recreational facilities at all, it can be concluded
that more than 50% of leisure seekers prefer undeveloped forests (to quote the respondents: “I
prefer natural forests”, etc.). The study conducted by Janeczko (2002) within the area of the
Masovian Landscape Park, situated near Warsaw, has shown that citizens of Warsaw,
respondents from Otwock, Celestyndéw and villages situated within the area of the Park approve
of the plans for recreational development of this area (between 70 and 80% of respondents are
“for”). At the same time, people living in towns located farther from Warsaw are less enthusiastic
about recreational development of forests (52% of respondents are “for”). The study conducted
within the urban forests of £6dz has shown that there is a high social demand for recreational
development of forests, as only 1.0% of respondents replied “none” when asked what recreational
facilities were necessary in forests (Gotos et al. 2004). Aimost the same has been observed in
case of forests situated in industrial regions (Silesia Province) — only a small percentage of
respondents (6.9%) think that there is no need for recreational development of forests (Gotos et
al. 2002), whereas in farming regions (Podlaskie Province) 15.1% of respondents think that
recreational development of forests in unnecessary (Zajac et al. 2002). Research conducted
within the area of the “Beskid Slaski Forests” Forest Promotional Complex (mountain area) has
shown that more than 75% of respondents approve of placing recreational facilities in forests
(Gotos and Janeczko 2000).

The analysis of the results of research on the social demand for recreational development of
forests has shown that social expectations are closely connected to the area in which the
research is conducted. Moreover, one can notice a certain trend: the farther the studied area is
from urban areas, the lower the demand in question.

When considering the social demand for recreational development of forests, it is worth
mentioning that, according to the study conducted within the area of lowland forests of lake
districts, the demand does not necessarily concern specific types of recreation (Kikulski 2009).
The percentage share of respondents who prefer strolling (64%) and cycling (30%) has turned out
to be higher than the percentage share of people demanding walking paths (20%) and bicycle
paths (20%). Moreover, based on the results it can be concluded that forest roads are sufficient
for the purposes of strolling and cycling (even forest compartment lines are good enough for
strolling), although cycling requires better pavement condition. As far as road accessibility is
concerned, it has been concluded that the better the condition of forest roads, the lower the social
demand for walking paths.

Summary

Apart from being regulated by law in terms of specific permissions and restrictions pertaining to
forest areas, the issue of making forests available for recreational purposes in Poland should also
take into account various issues related to recreational development of these areas. The scope of
recreational development of forests should depend on and be adjusted to both the limited
resilience of woodland areas to recreational traffic and the preferences of leisure seekers.

The interrelation presented in this paper, which consists in the fact that social demand for placing
recreational facilities in forests is diverse and depends on the area covered by studies, shows that
this issues require individual approach in every area and research should be pursued further. At
the same time, one should remember that adjusting low level of recreational development of
forests, according to needs of some part of society, will not always be possible, due to the legal
regulations on the protection of forest floor vegetation and the resulting need to place special
recreational facilities in forests (mainly walking and cycling paths) in order to increase the
recreational capacity of a given forest.
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Conservation of the Common Kingfisher in the Bird Area Litovelské Pomoravi in
the frame of recreational activities
Ochrana hnizdni populace ledhacka fi¢niho (Alcedo atthis) v Ptaci oblasti
Litovelské Pomoravi versus rekreace

Ivo Machar
Katedra biologie Pedagogické fakulty Univerzity Palackého v Olomouci

Abstract

This article deals with actually status of breeding population of Common Kingfisher (Alcedo atthis)
in the Bird Area Litovelské Pomoravi (Czech Republic). In most cases sides of river meander are
used for nesting of Kingfisher on the Morava river. The territory of nesting can be about several
kilometres long, it is always protected as far as to its border ,the point of return“. Recorded
density reaches 0.1 — 0.7 pairs per 1 km of a river. This article deals with different factors,
including different kinds of sport activities, which influent breeding population of Kingfisher in this
study area,

Key words: Breeding population, Common Kingfisher, Litovelské Pomoravi

Uvod

Cilem predkladaného pfispévku je zhodnoceni hlavnich ekologickych faktor(, ovliviujicich
hnizdni populaci lediacka Ficniho (Alcedo atthis) v Litovelském Pomoravi a navrh ochrannych
managementovych opatfeni k udrzeni populace ve stavu pfiznivém z hlediska ochrany (Roth
2003). Hlavni pozornost je zaméfena na vyznam rekreacnich aktivit navstévnik (vodacké sporty,
sportovni rybafeni) na stav populace tohoto ptaciho druhu, ktery je pfedmétem ochrany
studované ptaci oblasti.

Studované uzemi

Ptaci oblast Litovelské Pomoravi se rozklada severozapadné od mésta Olomouce, v zemédélské
krajiné udolni nivy feky Moravy v Hornomoravském uvalu a Mohelnické brdzdé, v nadm. vySce
215-230 m (obr.1). Ptadi oblast byla jako sougast soustavy evropskych chranénych tzemi Natura
2000 vymezena Nafizenim vlady CR &.23/2005 Sb. Ledriadek Fiéni (Alcedo atthis) je jednim
z ptagich druh(, tvoficich pfedmét ochrany pta&i oblasti (obr.2). Uzemi pta&i oblasti zahrnuje &asti
kvadratli mapovani organismd: 6368, 6369, 6467, 6468. Rozloha ptadi oblasti &ini 96 km?.
Biogeograficky lezi ptaci oblast v Litovelském bioregionu (Culek et al. 1995). V ptaci oblasti je
zastoupena pestra Skala biotopt (meandrujici vodni toky s bo¢nimi stalymi i periodickymi rameny,
mokfady, luzni a dubohabrové lesy raznych typd, louky, zemédélska puda a sidla). PloSné
zastoupeni jednotlivych biotopu a jejich charakteristiky viz Machar et al. (1997). Osu Uzemi tvofi
prirozeny tok feky Moravy, ktery zde vytvafri krajinny fenomén dynamické fluvialni sukcesni série
nivnich geobiocendz (Machar 2001).

Metodika

Vyskyt lediacka Fi¢niho v Litovelském Pomoravi je orientaéné sledovan jiz od roku 1977 a od
r.1987 je provadén pravidelny monitoring po€etnosti druhu v narodni pfirodni rezervaci Ramena
feky Moravy (Bure$§ 1987). Pro monitoring je uZivana modifikovana metoda pfimého vyhledavani
hnizd (Janda & Repa 1986) pfi splouvani feky na kanoi, pfiemz je vzdy ovéfeno obsazeni
hnizdni nory pozorovanim ptak, vstupujicich do hnizdni nory s ulovenou potravou. Doplrikové je
vyuzivano i mapovani domovskych hnizdnich okrskl lednackl s vyuzitim registrace tzv. bodi
navratu (Bure$ 1999). Identifikovana obsazena hnizda lediackd jsou od r. 2007 lokalizovana
pomoci GPS soufadnic (pfistroj MIO 550) a u hnizdnich nor jsou zaznamenavany vybrané
parametry (odhad stafi hnizdni stény/bfehové natrze v letech, vySka nory od horni hrany bfehu a
vodni hladiny, orientace nory na svétovou stranu). Kromé ledhacka je zde pfi monitoringu
vénovana pozornost i dal$imi tfem pta¢im druhim, vazanym na biotop meandrujici feky Moravy
v luznich lesich: jedna se o pisika obecného (Actitis hypoleucos), kulika Fiéniho (Charadrius
dubius) a konipasa horského (Motacilla cinerea) (BureS & Retek 1993). Monitoring ledhacka
Fiéniho je od r.2005 soudasti monitoringu ptaci oblasti, zajistovaného patronatni skupinou Ceské
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spolecnosti ornitologické (www.biomonitoring.cz). Stanoveni termind monitoringu v jednotlivych
letech je ovlivnéno hydrologickou situaci na fece Moraveé (aktualni vyskou hladiny v fece).

Vysledky

Zmény pocetnosti hnizdni populace ledfiacka fi¢niho v Litovelském Pomoravi na Useku hlavniho
toku feky Moravy mezi Litovli a soutokem Moravy s Benkovskym potokem ukazuje tab.1.

V Litovelském Pomoravi vyuzZiva lediacek Ficni pro hnizdéni pfedevSim kolmé erozni bfehové
stény, pfirozen& vznikajici v meandrech hlavniho toku feky Moravy (obr.3.) a méné €asto i na
pfirozenych Usecich nékterych bo¢nich ramen Moravy ¢€i jejich pfitok( (Bure$ 1993b). Vzacné;ji
Ize hnizdo lednacka objevit i v kolmych a dostate¢né vysokych bfehovych partiich jezer, vzniklych
tézbou Stérkopisku (Chomoutovské jezero, Mohelnické jezero), vyjime€né i v jinych biotopech,
jako je napf. opustény lom v blizkosti feky (Machar 2007).

Tab.¢.1 — Vyvoj poCetnosti hnizdnich paru lednacka ficniho (Alcedo atthis) v Narodni pfirodni
rezervaci ramena feky Moravy (Ptaci oblast Litovelské Pomoravi) v obdobi 1987 — 2010

Denzita
Rok 198 | 198 | 198 | 199 | 199 | 199 | 199 | 199 | 200 | 200 | 201 | parQ/1k
7 8 9 0 1 2 3 4 7 8 0 m toku

Pocet
hnizdicic | 0-1 1-2 4 4 5 3 4 7 7 16 9 0,1-
h paru 0,7

Na vSech teoreticky vhodnych Usecich bfehu feky a jezer vSak ledfiacci v Litovelském Pomoravi
nehnizdi. Ddvodu mulze byt celd fada: nizka celkova pocetnost populace ledriacka, kdy hnizdici
pary nevyuziji veskeré dostupné nabidky hnizdnich biotop0, lokalni nedostatek vhodné potravy,
vyrusovani ze strany ¢lovéka apod. (tab.2.). DalSim faktorem, ktery nebyl dosud v Litovelském
Pomoravi studovan a ktery mlze vyznamné ovlivnit preference lednackd pfi vybéru mista ke
stavbé hnizda, je zrnitostni slozeni materialu bfehové stény (Heneberg 2004) nebo prostorova
velikost hnizdnich breh(i (Straka 2006).

Tab.2. Pfehled hlavnich faktord, ovliviiujicich stav populace ledhacka Ficniho v Litovelském
Pomoravi

Klimatické faktory — prabéh zimniho ro€niho obdobi

Cistota a priihlednost vody ve vodnim toku nebo jezete

Potravni zakladna - ryby optimalni velikosti

Stav bifehovych porostl a stromy napadané v koryté vodniho toku

Dynamika fluvialnich eroznich procest, povodné

VyruSovani lidmi (vodaci, rybafi)

Fyzikalni vlastnosti substrati bfehovych hnizdnich stén

Preference lednacku fi€nich pfi vybéru mista hnizdéni

Migracni prostupnost krajiny

Vegetacni sukcese na kolmych bfezich tokl a jezer

Urcitym limitujicim faktorem pro hnizdéni lednacka v Litovelském Pomoravi mize byt rychlé
zarGstani vhodnych hnizdnich bfehl vegetaci: dynamika rdstu vegetace v jarnim obdobi je
v Litovelském Pomoravi velmi rychla. Zaznamenali jsme napf. situaci na Ficce Cholince, kdy horni
¢ast kolmého bfehu, vyuzitétho béhem kvétna ledhackem ke hnizdéni, zarostla béhem &ervna
hustym porostem ostruzin natolik, Ze zde dalSi (druhé) hnizdéni jiz nebylo mozné. DalSim
limitujicim faktorem, ovliviiujicim hnizdéni lednacka, zde muaze byt relativné rychla sukcese
kolmych bfehu jak na fece, tak na Stérkopiskovych jezerech. Kolmé bfehy, vytvofené erozi feky
nebo na jezerech tézebnim bagrem, se postupné a pomalu samovolné sesouvaji a ztraceji svij
.kolmy* charakter, vhodny pro hnizdéni lednackd. Udrzeni vhodnych kolmych bfeh( a nové
hnizdni pfilezitosti pro ledhacka muze zajistit pouze erozni dynamika fi¢niho toku nebo cilené
provadény management bieht jezera.

V dobé, kdy lednacci ukonluji druhé hnizdéni a vyvadéji mladata, tedy zhruba na prelomu
cervence a srpna, se mohou vodaci setkat na fece Moraveé s lednacky nejcastéiji. V tomto obdobi
se lediacci (dospéli i vyvedena mladata) v dosti hojném poctu zdrzuji v profilu“ koryta feky
a vyuzivaji k lovu ryb nizkych pratok( v fece. Jako lovecké ,posedy” a mista k odpocinku jim
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slouzi vétve kmen( stromd, které jsou ulozeny pfimo v fi€nim toku. Béhem pozdniho léta,
v obdobi po ukoné&eni hnizdéni, se lednacci v Litovelském Pomoravi objevuji i na lokalitach, kde
prokazatelné nehnizdili. To souvisi pravdépodobné s rozptylem tohoroCnich mladat do okoli
hnizdisté. Béhem srpna jsou lednacci pravidelné pozorovani na Stérkopiskovych jezerech
v blizkém okoli (jezero Podébrady u Olomouce, stérkopiskovna u Hynkova) nebo na méstskych
rybnicich uprostfed Litovle. Na lokalitdch Stérkopiskovych jezer, vyuZivanych intenzivné lidmi
k letnimu koupani a rekreaci, se lediacci chovaji velmi nendpadné a zdrZuji se v téch usecich
bfehl, kde se zrovna lidé nekoupaji. Podminkou pfitomnosti ledhackl zde jsou bfehové porosty
dfevin, pfesahujici vétvemi nizko nad vodni hladinu (postacu;ji i nizké kefe do maximalni vysky 2
m). Lednacci se na jezerech drzi tésné podél breh(, kde intenzivné lovi malé rybky v mélké
vodé.

Klimatické faktory (pribéh zimy, aktualni po¢asi v obdobi hnizdéni) maji zfejmé zasadni vyznam:
pocetnost lediacku fi€nich v jarnim obdobi ovliviiuje pribéh zimniho poc€asi (za krutych zimnich
mraz( ztraceji lednacci pristup ke své hlavni potravé, drobnym rybkam, a hynou hladem
a vysilenim) a pocasi béhem hnizdéni (povodné s vysokou hladinou v fece mohou vyrazné
limitovat hnizdéni lediackd v zemnich norach v fiénich bfezich, pfivalové desté mohou zpusobit
sesuti a zavaleni hnizdni nory).

DalSim dulezitym faktorem je Cistota a prdhlednost vody a pfitomnost velikostné vhodnych ryb
jako potravy lednacka ficniho. Lednacek lovi ryby bez potiZi jak v blizkosti hladiny, tak i ryby ve
vodnim sloupci a na dné. Proporcni zastoupeni jednotlivych druhd ryb v potravé lednacka
pfiblizné proto odpovida zastoupeni ryb v loveckém teritoriu ledhidcka, ovSem optimalni velikost
jeho kofisti jsou rybky o délce 4—8 cm.

Bfehové porosty dfevin, zasahujici vétvemi nad vodni hladinu fi¢niho toku a vétve ¢i kmeny
stroml pfimo napadanych do koryta toku, tvofi v ramci teorie loveckého chovani (Bure§ 1993)
ledriacka Fi¢niho jeden z rozhodujicich prvkl jeho prezence v biotopu. Samovolné vyvraty stroma
na hrané bfehu fi¢niho proudu €asto umoziuji vznik bfehovych natrzi a novych hnizdnich stén
pro lediacky.

Naproti tomu pfirozené procesy vegetacni sukcese (zarlistani kolmych Fi¢nich a jezernich breh()
a jejich samovolné sesouvani vedou k pfirozenému ubytku mist vhodnych pro hnizdéni ledfiacka.
Z tohoto hlediska ma vyznamnou pozitivni roli povoderi v Litovelském Pomoravi, kterd je zde
povaZzovana za zakladni existenéni faktor geobiocendz luzniho lesa a hybny ,motor® fluvidlni
sukcesni série nivnich biotopd (Machar et a.1997). Erozni Cinnost Ficnich tokl pfi povodnovych
udalostech je v Litovelském Pomoravi jednim z rozhodujicich faktoru, které ovliviuji stav zdejSi
populace ledfiacka Ficniho.

Ohrozeni hnizdicich lednackt vodackymi aktivitami (plavbou po fece Moravé) byva Casto
uvadéno jako vyznamny negativni vliv (napf. Retek 1995, Kovarfik 2000). Negativni ovlivnéni
hnizdéni lednacka Ficniho maze ze strany vodakl nastat zejména v pfipadé jejich (nelegalniho)
dlouhodobého taboreni na stérkopiskovych lavicich v fece v tésné blizkosti hnizda, kdy by rodice
lednacka vlivem vyruSovani nemohli krmit mladata. Vstup vodak( na pisciny v fece vazné
ohrozuje i hnizda kulika Ficniho (Charadrius dubius). Z téchto dlvodu je zakazano vodacky
vyuZivat usek hlavniho toku feky Moravy od jezu v Hynkové po Chomoutov (jako nahradni trasa
slouzi vodakim Mlynsky potok). Vykon prava rybarstvi je v NPR Ramena feky Moravy ¢asové
omezen z ddvodu ochrany hnizdicich ptakd. Zda se, Ze toto omezeni rybarskych aktivit je
v CHKO z hlediska ochrany ledfiiacka ficniho dostacujici. OvSem zadny administrativni zakaz
nema v praxi zadny vyznam, pokud jeho dodrZovani neni pfimo v terénu disledné kontrolovano.
Faktory ovliviujici populaci ledhacka fi¢niho, které jsou v podminkach Litovelského Pomoravi
malo znamé a vyzaduiji dalSi vyzkum, jsou pfedevsim tyto:

e Zrnitost a dalsi fyzikalni vlastnosti substratu, ktery tvofi bfehové hnizdni stény.

o Preference lednackd fFicnich pfi vybéru mista hnizdéni (zejména otdzka rozmérovych
parametrd hnizdni stény).

e Otazka bezpecéné prostupnosti krajiny pro lednacky Fficni pfi mimohnizdnich potulkach
a migraci (viz pfipady uhyna lednackdi narazem na prosklené stény mostu pres feku Becvu
v Pferové); funkce tok( a jinych krajinnych struktur jako potencialnich koridori pro pohyb
ledriacka Ficnich v krajiné.

e Zarustani potencialné vhodnych hnizdnich bfehl vegetaci a samovolna sukcese brehu
(sesouvani a zanik kolmych stén).

Ochrana lednacka fi€niho v Litovelském Pomoravi versus rekreaéni aktivity

Zarazeni lednacka fi¢niho do tzv. pfedmétu ochrany Ptaci oblasti Litovelské Pomoravi znamena
povinnost pro pfislusny organ statni ochrany pfirody (zde Sprava CHKO Litovelské Pomoravi)
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realizovat administrativni i prakticka ochranafska opatfeni za i¢elem udrzeni populace ledhacka
ficniho ve stavu pfiznivém z hlediska ochrany. Cilem ochrany ptaci oblasti je zachovani pfedméti
ochrany (tj. vybranych druh( ptakd) ve stavu pFiznivém z hlediska ochrany (blize viz napf. Machar
2006).

Stav populace uréitého druhu z hlediska ochrany je povazovan za pfiznivy, jestlize udaje
o populaéni dynamice druhu naznaluji, Ze se dlouhodobé& udrZuje jako Zivotaschopny prvek
svého pfirodniho stanovisté, pfirozeny areal druhu neni a pravdépodobné nebude v dohledné
budoucnosti omezen a pravdépodobné budou v dohledné dobé i nadale existovat dostatecné
velka stanovisté k dlouhodobému zachovani jeho populaci (Evropska komise 2004).

Je samoziejmé, Ze nejucinnéjsi ochranou populace ledniacka fi¢niho v Litovelském Pomoravi je
tzv. ochrana uzemni, tedy zfizovani zvlasté chranénych uUzemi. V Litovelském Pomoravi je
uzemni ochrana ledfacka fi¢niho zajisténa vice nez dostatecné (ochrannym rezimem CHKO a
ochranou mnoha maloplo$nych zvlasté chranénych Gzemi). Uzemni ochrana populace lediiacka
finiho v Litovelském Pomoravi je vyznamna pfedevSim z dlvodu nutnosti ochrany pfirozené
dynamiky fi¢niho toku, kdy pfirozené erozni procesy v meandrujici fece zajistuji obnovu a vznik
hnizdnich biotopu lediacka (kolmych Fiénich bieh).

Samotna pasivni druhova i uzemni ochrana lednacka fiéniho v3ak jesté nedostaduje pro trvalé
udrZeni jeho populace v ptali oblasti. Na zakladé dlouhodobych pozorovani doporuéujeme
rozSifit pasivni ochranu ledfiacka fi€niho v Litovelském Pomoravi na nékterych lokalitdch o tyto
aktivni ochranarské €innosti v ramci managementu uzemi ptaci oblasti:

e profezavani kmenu stromd, spadenych to toku feky Moravy napfi¢, za Ucelem usnadnéni
prujezdu ¢lunl vodaku (vodaci pak nemusi vstupovat na Fi¢ni naplavy),

e aktivni upravy nékterych bfehovych partii St€rkopiskovych jezer za ucelem obnovy kolmych
hnizdnich stén pro lediiacky (napf. na velkém ostrové v Chomoutovském jezefe apod.),

e vybaveni mist, kde obvykle zastavuji nebo tabofi vodaci (jezy) informacnimi tabulemi,
vysvétlujicimi problémy ochrany hnizdicich ptakd na fece Moravé.

Diskuse

Pocetnost lediiacku fi€nich v jednotlivych za sebou nasledujicich letech byva dosti kolisava.
V nékterych evropskych statech (Nizozemsko, Spanélsko, Velka Britanie, Italie, Bulharsko) je
zjistovan trvaly pokles pocetnosti v poslednich ftficeti letech (Tucker & Heath 1994). Kfenek
& Dvorsky (2003) zjistili na Becvé vr. 2000 hodnotu 0,15 paru/km toku a vr. 2001 az 0,18
paru/km. KoCvara (2003) uvadi 0,19 paru/km toku na fece Opavé. Brinke (2005) uvadi ze &tyr
potokd na Berounsku o celkové délce cca 55 km primérnou podetnost 1 par/9,1 km toku. Cech
& Cech (2003) studovali hnizdni vyskyt ledfidaéka fiéniho na Podblanicku opakovanym
sledovanim na stejnych tocich v délce 111 km. Podle vysledkl jejich zjisténi si Ize vytvofit dobrou
predstavu o vlivu krutych zim a povodni na pocetnost hnizdicich par( v nasledujicim roce: r. 1996
— 3 pary, r. 1997 — 2 pary, r. 1998 — 6 parq, r. 1999 — 10 pard, r. 2000 — 13 par(, r. 2001 — 11
pard, r. 2003 — 6 parl. Stejni autofi organizovali v letech 2001-2003 scitani lednackd ficnich na
cca 1100 km tokl, béhem téchto tfi let byl zjiStén staly pokles pocetnosti hnizdicich part
lediiackua: r. 2001: 1 par/8,9 km, r. 2002: 1 par/13,3 km, r. 2003: 1 par/17 km. V Litovelském
Pomoravi zjistili Bure§ & Retek (2003) denzitu 0,1-0,4 paru/1 km toku feky Moravy za obdobi
1987-1993. Retek (2005) uvadi z Litovelského Pomoravi za r. 2004 denzitu 0,75 paru/1 km toku.
Vysledky prezentované v tomto ¢lanku podporuji hypotézu o vyznamnosti klimatickych faktort pro
vyvoj a stav hnizdni populace ledhacka fi¢niho.

Hnizdni revir lediacka Fi€niho tvofi vzdy urcity usek vodniho toku nebo Usek bfehd vodni nadrze
(8térkopiskovych jezer). Hranice hnizdniho reviru tvoFi tzv. ,body navratu“ (Cech 2006). Tyto
hraniéni body teritoria je mozné pfi vyzkumu v Litovelském Pomoravi dobfe identifikovat podle
chovani dospélych lednackl — pfi plavbé ¢lunem po fece vyruseny lednacek opakované odléta od
Clunu stejnym smérem (zpravidla po proudu feky) a v ,bodu navratu“ se skute€né nepozorované
vraci zpét do hnizdniho teritoria. Velikost hnizdniho reviru, tedy jeho délka, vSak muze byt dosti
odlisna v riznych letech a na rozdilnych lokalitach. Nékdy mohou pary lednackl v lokalitach
s nedostatkem vhodnych kolmych hlinitych stén hnizdit i blizko sebe, jsou znamy pfipady hnizd
vzdalenych 50 m od sebe. Délka hnizdniho reviru ledfiacka FiCniho zavisi dale na pocetnosti
hnizdicich paru, hnizdnich pfilezitostech a potravni nabidce, obvykle nepfekro€i jeho délka 2 km
(Cech in litt.). Tato fakta plné odpovidaji zji$ténim v Litovelském Pomoravi. Pravidlem jsou 2
hnizdéni do roka (Hudec a Stastny et al. 2005), pficemz hnizdéni nasleduji velmi brzy po sobé.
Vyjime€né zahnizdi lednacci i 4krat za sebou bé&hem jediné hnizdni sezény (Novotny 1994).
Témto znamym literarnim Gdajum byla pfizplsobena metodika vyzkumu v r. 2007. V dobé péce
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o mladata se obsazena hnizdni nora lednackl pomérné snadno uréi podle trusu miadat,
vytékajiciho z vletového otvoru a charakteristickym pachem. Tento fakt I1ze dobfe vyuzit v terénu
pfi pfimém vyhledavani obsazenych hnizd. Po vyvedeni z hnizda jsou mladata svymi rodici
krmena jesté asi 5 dni. Asi 10 dni se zdrzuji ve skuping, kontaktuji se s rodi¢i a mezi sebou (Cech
l. c.). V Litovelském Pomoravi byly tyto udaje potvrzeny.

Zjisténé hnizdéni lediacka fi€niho mimo vodni biotop v opudténém lomu u Moravi¢an neni nijak
vyjimec€né. Problematiku hnizdéni lednackl fiénich v prostorech po dobyvani nerostnych surovin
zmifuje napf. Cech (2005).

Lednhacek Ficni pfi lovu vybira velikost kofisti, nikoliv druh kofisti. Mimo ryby lovi lednhacek i jinou
kofist, ktera vzhledové rybky pfipomina — larvy vodniho hmyzu, pulce (Cech & Cech 2006).
V Litovelském Pomoravi bylo vr. 1997 zaznamenano, Ze lediacci fiéni pfi lovu ryb na
Stérkopiskovych jezerech v pohnizdnim obdobi zkouSeji za letu lovit velké vazky, létajici nizko
nad vodni hladinou. Uspé$nost tohoto neobvyklého lovu vazek ledniacky vsak nebyla zjisténa.
Bylo také pozorovano, ze ledihacci hnizdici na hlavnim toku feky Moravy preletovali luznim lesem
az na vzdalenost cca 200 m od Moravy na blizké rameno Mlynského potoka, patrné za ucelem
lovu ryb.

Studium vlivu antropogennich faktord na ledhacka fi¢niho v Polsku realizoval Klosek (2006). Za
nejvyznamnéjsi rusivy faktor pfi hnizdéni ledfacka Ficniho povazuje vyruSovani krmicich ptaki
lidmi (vodaci, rybafi) od zacatku kvétna. Shodna pozorovani o negativnim vlivu vodakd na
hnizdéni ledhacka ficniho uvadeéji napf. Hamilton (1997) a Gromadzski (2004).

Zaveér

Lednacek Ficni je pfedmétem ochrany Ptaci oblasti Litovelské Pomoravi. Po srovnani vysledk
monitoringu s literarnimi udaji Ize konstatovat, Zze populace lednacka Fiéniho v Litovelském
Pomoravi se nachazi ve ,stavu pfiznivém z hlediska ochrany“, pfestoze zdejSi populaci ovliviiuje
fada rekreaCnich aktivit (vodaci, sportovni rybafi). Dal$i navazujici ornitologicky vyzkum
v Litovelském Pomoravi bude zaméfen na studium vyznamu dosud nejasnych ekologickych
faktor(i, ovliviujicich zdej$i populaci lednacka Ficniho.

Podékovani
Monitoring hnizdni populace lednacka fi¢niho v Litovelském Pomoravi podporuje projekt
Agentury ochrany pfirody a krajiny CR ,Monitoring ptacich oblasti v CR".
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Summary

The Common Kingfisher (Alcedo atthis) is a typical flagship species in the frame of conservation
nature. This article deals with actually status and problems of maintaining of breeding population
of Common Kingdfisher in the Bird Area Litovelské Pomoravi (Czech Republic). This population
has been studied from 1987. Recorded density reaches 0.1 — 0.7 pairs per 1 km of a river. This
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article deals especially with different factors, including different kinds of sport activities, which
influent breeding population of Kingfisher in this study area. Author of the article suggest some
measurements in order to maintenance breeding population of Kingfisher in study area and
discuss this ones in the frame of knowledge about this bird species in central European region.

Ptadi oblast Litovelské Pomoravi
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Obr. 1 — Ptaci oblast Litovelské Pomoravi
(hranice ptaci oblasti je totoZna s hranici chranéné krajinné oblasti)
Mapka: © Agentura ochrany pfirody a krajiny CR

Obr. 2 — Lednacek Fi€ni (Alcedo atthis) — foto A. Goebel
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Obr.3. — Typicky hnizdni biotop lednacka v Litovelském Pomoravi — foto |. Machar
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Definition of resting areas - the possibility of directing recreation areas with
concentrated interests of nature
Vymezeni klidovych ploch — moznost usmérnéni rekreace na plochach
s koncentrovanymi zajmy ochrany prirody

Michal Girgel, Hedvika Psotova
Arvita P spol. s r.o. Otrokovice

Abstrakt

Vyskyt pfirodnich a krajindifskych hodnot se t&Si stale rostoucimu zajmu lidi a roste tak potfeba
usmérnit pohyb Clovéka v lokalité s vyskytem téchto hodnot. Takovymi lokalitami jsou C€asto
plochy po téZbé surovin — napf. TovaCovska jezera, Veselské piskovny, Lom MaSovice, Lom
Kurovice a dalSi. Obsahem pfispévku jsou praktické ukazky vyuziti Planu sanace a rekultivace a
nasledné Planu péée pro ZCHU pfi ochrané klidového reZimu na lokalité pfi soucasném
umoznéni usmérnéné rekreace.

Klicova slova zvlasté chranéné uzemi, prostupnost, klidovy rezim

Uvod

Prispévek se zaméfuje na moznosti koordinace zajml ochrany pfirody a krajiny v lokalitach
dot€enych tézbou surovin, pfedevS§im kamenolomu, Stérkoven a piskoven. Cilem je ukazat
prakticka kompromisni feSeni, kterda umozni navstévnikim poznani pfirodnich hodnot i na
ochranafsky exponovanych plochach a soucasné upravit rezim pfirodni lokality tak, aby byly
minimalizovany negativni vlivy navstévnosti a nedochazelo ke znehodnocovani téchto hodnot.

Material a metody

Postup sanace a rekultivace vytézenych ploch je upraven banskymi predpisy (zejména zakonem
€. 44/1988 Sb. o ochrané a vyuziti nerostného bohatstvi (horni zakon v platném znéni), ale
s ohledem na lokalizaci t€zby rovnéz zakonem ¢&. 334/1994 Sb. o ochrané zemédélského pladniho
fondu, zédkonem €. 289/1995 Sb. o lesich (lesni zakon) a v neposledni fadé se zde promita i
zakon €. 114/1992 Sb. o ochrané pfirody a krajiny. Rekultivace ploch dotéenych téZbou je tedy na
jedné strané svazana platnou legislativou, na druhé strané je zde v3ak dostate&ny prostor pro
tvarci pristup k renaturalizaci téchto ploch.

SoubézZné s pfipravou té€Zby je tak mozno ve spolupraci obci a dotéenymi organy statni spravy
pFipravit plan konec¢ného vyuziti lokality po tézbé. Spolecné formulovany rekultivaéni zamér stoji
na tfech pilifich: téZba suroviny — ochrana pfirody a krajiny — rekreace.

Pfedmétem optimalizace je pfedevSim vytvofeni podminek pro trvalou existenci cennych
prirodnich a pfirodé blizkych spole€enstev v Sirokém spektru biotop(, Uprava odtokovych pomért
a vodniho rezimu, a v neposledni fadé zaclenéni rekultivovanych ploch do krajiny, jejich
zptistupnéni a dil¢i vyuziti pro mékké formy rekreace a ekologickou vychovu vefejnosti.

Vysledky

Té&Zebni unie Ceské republiky ve spolupraci s Ceskou komorou architektti organizuje kazdoro&né
pod nazvem ,Zeleny most” soutéZni prehlidku o nejlepsi projekt revitalizace t&€zebnich prostor.

NiZze uvedené projekty patii mezi finalisty této pfehlidky. VSechny prezentované rekultivace
vytvafeji prostor pro zachovani pfirodnich hodnot Uzemi a sou€asné poskytuji prostor pro
rekreacni vyuZziti.
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Lom Kurovice

Vapencovy lom se nachazi ve Zlinském kraji, cca 10 km JV od Kroméfize na katastralnim Gzemi
Kurovice. Lom je dobfe pfistupny po zpevnéné cesté, ktera je vyuzivana jako cyklostezka, od
obce Tlumalov. TéZebni &innost vlomu byla ukongena vroce 1997, v néasledujicich letech
probéhla jeho revitalizace s velkym vyuzitim sukcesnich procest. Lom je situovan v intenzivné
vyuzivané agrarni krajin& a ma charakter ostrovni lokality. Jadrové uzemi lomu tvofi vodni plocha

(téZebni jezero), obklopena stepnimi spoleCenstvy s pfechodem do lesa (viz foto €. 1). Po
ukoncené rekultivaci tvofi les pfirozenou bariéru proti vlivaim okolni polni krajiny.

Foto &. | Lom Kurovice — celkovy pohled

Pro své pfirodni hodnoty byla lokalita vyhlaSena za pfirodni paméatku a nasledné byla rovnéz
zafazena do evropské soustavy Natura 2000. Pfedmétem ochrany je €olek velky a dalSich 12
zvlasté chranénych druh zivo€ichl (obojzivelnici, plazi).

Lokalita je velmi pfitazliva pro navstévniky, velkym problémem je vSak sladit zejména zajem o
vodni sporty s ochranafskymi hodnotami izemi. Vzhledem k tomu, Ze se jedna o ostrovni lokalitu,
je zranitelnost chranénych druhd velmi vysoka. Na zakladé monitoringu lokality, ktery signalizoval
pokles populace ¢olka, byly na lokalité dodateéné prohloubeny malé vodni tiiné a to jak v blizkosti
téZzebniho jezera, tak na obtizné pfistupnych plochach (viz foto €.2). DalSi opatfeni sméfujici
k zachovani biotopu chranénych druhd a vytvorfeni optimalnich podminek pro uchovani a rozvoj
jejich populaci byla zapracovana do nového Planu pécée pro pfirodni pamatku Kurovicky lom. Tato
opatfeni sméfuji k doplnéni dalSich drobnych tdni na méné exponovanych plochach a také
navrhuji regulaci doposud Zivelného koupani. Navrhuje se sezénni rozdéleni lokality mobilnimi
oplocenkami a zavedeni strazni sluzby. Informacni tabule, které prokazaly malou odolnost proti
povétrnosti a dalSim vlivim budou nahrazeny trvanlivymi panely ze silného plastu.

Foto ¢. 2 Lom Kurovice — ozivena mala vodni tan

Lom MasSovice
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Kamenolom MasSovice se nachazi vychodné od obce Masovice, cca 6km zapadné od mésta
Znojma. Na jizni strané je lom ohrani¢en silnici Znojmo — MaSovice, zbyvajici hranice lomu
obklopuji intenzivné vyuzivané zemédélské pozemky. Silnice na jizni strané lomu soucasné tvori
Cast severni hranice Narodniho parku Podyjiji.

V zajmovém Uzemi byl vytvofen v dusledku téZby antropogenni reliéf s JZ orientaci. Stanovisté je
kterd obklopuji vodni plochu téZebniho jezera (viz foto €. 3). Ve vychodnim sektoru lomu se
nachazeji loZziskové akumulace kaolinu a vzniklo zde specifické kaolinové jezirko.

Vodni prostfedi reprezentuje jak hlubokou vodu tézebniho jezera, tak mélké vody (kaolinové
jezirko) i do¢asné mokfiny a louze v depresich a na sesedajicich navazkach. Pidni pokryv je
rovnéz diferencovany a zahrnuje Sirsi spektrum pudd od antropogennich okrskd vzniklych umélym
ohumusenim az po pfirozené vzniklé mélké plidy vytvofené na povrchu skal, suti a ve Stérbinach.
Prostor lomu pfedstavuje stanovis§tné diverzifikovanou lokalitu (ekologickou niku) v intenzivné
obhospodarované zemédélské krajiné.

Prioritou nasledného vyuziti kamenolomu MaSovice je trvalé zajisténi optimalnich Zivotnich
podminek pro zvlasté chranéné druhy Zivocichl (Colek dravy aj.). Nezbytny klid pfirodnich druhi
zajisti doplnéni ochranné (naraznikové) zény. Tento lem s vnéjSim rozvolnénym okrajem pfispéje
k optimalnimu zadlenéni lokality do krajiny a sou€asné bude tvofit bariéru mezi intenzivné
vyuzZivanou agrarni krajinou a evropsky vyznamnou lokalitou soustavy Natura 2000. Pro
usmérnéni pohybu na lokalité jsou dale realizovana obtiZné prostupna sutova pole, vysoké
terénni stupné, terénni zarfezy apod. Naopak, ze snaze dostupnych stanovist se otviraji
panoramatické pohledy na lokalitu.

Kamenolom se nachazi v bezprostfedni blizkosti Narodniho parku Podyji, ktery je hojné
navstévovan odbornou i laickou vefejnosti vEetné Skolni mladeze. Tato navaznost umoznuje
zacClenéni lokality do trasy naucnych stezek. Vyhledové se predpoklada dopinéni lokality o
informacni naucné tabule a pozorovaci stanovisté, coz nepochybné zvySi jeji pfitazlivost.
Bezpecnost navstévnika bude zajisténa bariérami (lana, oploceni, sutové valy).

Pfistupova trasa ke kamenolomu je souasné vyuzivana jako cyklostezka a je soulasti
znaCenych turistickych stezek. Pfipravuje se propojeni kamenolomu s dalSimi atraktivnimi
lokalitami, jako je nedaleky Andélsky mlyn, Kraluv stolec.

B e
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Foto €. 3 Lom Masovice — celkovy pohled

Terénni podminky umozniuji vytvofit v okrajové €asti kamenolomu odpocinkové plochy pro turisty
s optimalni lokalizaci pfi hranici Narodniho parku Podyji.

MozZnosti vyuZziti kamenolomu pro environmentalni vzdélavani, odpocinek i rekreaci jsou odvislé
pfedevSim od vytvofeni partnerstvi mezi t&€Zebni spole€nosti, statni ochranou pfirody, obci a
zajmovymi organizacemi a sdruZenimi.

Stérkovna Napajedla — Spytihnév
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Zajmovy prostor tézby Stérkopiskl situovan v levobfezni ¢asti idolni nivy feky Moravy, jizné od
Napajedel. Cely dobyvaci prostor lezi v CHOPAV — Kvartéru feky Moravy. Ochrana pfirody a
krajiny ma v zdjmovém uUzemi vyznamnou pozici — udolni niva, zejména slepa ramena Moravy
jsou vyznamnym biotopem mnoha rostlinnych i Zivo¢i$nych druhd. Z hlediska krajinného razu zde
nachazime kulturni, ¢&lovékem vyznamné& ovlivnénou krajinu harmonického vzhledu
s charakteristickymi liniemi bfehovych porostd. Specifickym prvkem jsou dochovana slepa
ramena feky Moravy a vysoké zastoupeni travnich porostd — pastevni areal Hreb&ina Napajedla.

Nepfiznivé vlivy na krajinu a Zivotni prostfedi jsou nejvyznamnéjsi a nepfehlédnutelné zejména
v obdobi téZby, nebot se projevuji pfimym naruSenim a zménami krajiny a jejich slozek.
Rekultivaénim zamérem je minimalizace téchto negativnich vlivd a to jiz v prabéhu tézby formou
sanace a revitalizace dotéenych ploch. Zamér je po etapach konzultovan s dotéenymi obcemi,
statni i dobrovolnou ochranou pfirody, rybafi a dalSimi a nasledné aktualizovan.

Revitalizace exploatovanych ploch probiha postupné — pribézné (viz foto €. 4) stim, ze po
vytéZeni dilci etapy dochazi k rekultivaci podle navrzeného cilového stavu.

Postupné se realizuje Siroka $kala stanovist pro rGzné Zivocisné i rostlinné druhy — mokradni
stanovisté s vyznamnym zastoupenim kefovych vrb, litoralnich bylinnych porosta, vihkych i
suchych travnikl, klidové ostrovni a poloostrovni plochy k hnizdéni ptactva atd. Soucasti
komplexniho feSeni je i oddélena vodni plocha pro rybolov s fizenou rybi obsadkou a vytvoreni
podminek pro rekreaci a koupani (plaze, pfistupové cesty, vazba na rekreacni areal Pahrbek a
Rekreacni areal ve Spytihnévi). V cilové podobé — po zruSeni dobyvaciho prostoru — se
predpoklada Siroké rekreacni vyuZiti uzemi a jeho zapojeni do dalSich atraktivnich aktivit, jako je
plavba na Batové kanale, hippoturistika (projekt Hyjé, koné ve Zlinském kraji) vodni sporty,
rybarstvi atd.

Foto &. 4 Stérkovna Napajedla — postupné modelovani vodnich ploch

Diskuse - rekapitulace

Pfirodni zdroje pro rekreaci jsou v nasich podminkach limitované, av8ak poptavka po rekreaci
v pfirodnim prostfedi stéle stoupa. Cilena rekultivace vytéZenych ploch poskytuje velkou
prilezitost pro rozvoj volnoCasovych aktivit. Nabizi se zde moznost vyuzivat Clenitého reliéfu,
obnaZenych skal & nové vytvofenych vzniklych vodnich ploch. Ma — li rekultivovana plocha slouzit
do budoucna jako oblast s multifunkénim vyuzitim, ktera bude zahrnovat rekrea¢ni a
krajinotvornou funkci spolu s funkci ochrany pfirody, je zapotfebi jiz pfed zahajenim tézby
pfipravit ramcovy navrh komplexniho FeSeni a tento v jednotlivych stupnich pfipravy a tézby
surovin postupné rozpracovavat.

Tézebni plochy hraji v krajiné mj. nezastupitelnou ulohu z hlediska biodiverzity, vytvareji
stanovisté pro rozvoj rdznorodé fauny a fléry. PFi navrhu feSeni je proto tfeba respektovat
specifické pozadavky kladené na udrzitelné vyuziti lokality. Plochy pro obnovu pfirodniho
prostfedi je tfeba realné oddélit od ploch uréenych pro rekreaci. Pro oddéleni je mozno vyhodou
vyuzit organizace uzemi (vodni plocha, mokfina, ostrov, poloostrov, skala) nebo zakladanych
prvkd (terénni stupen, zemni val, sutové pole, kamenna zidka, zapojené porosty, trnité kefe
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pod.). Dulezité je pohledové zpfistupnéni zajimavych stanovist at uz vhodné trasovanymi
pésSinami ¢i vyhlidkami, optimalné i pozorovatelnami. Doporucuje se vytvaret i intimnéjsi zakouti
ke koupani, k pozorovani fauny a flory, prochazkam ¢i meditaci.

Ke klidovému rezimu na lokalité vyznamné pfispiva osvéta bezprostfedné na lokalité (informacéni
tabule, nau¢né stezky apod.).

Zavér

Revitalizace pozemku dotéenych tézbou poskytuje velkou pfilezitost pro vytvareni novych
rekreacnich moznosti pfi sou€asném uchovani pfirodnich a kulturné — historickych hodnot uzemi.
Navrhd na nasledné vyuziti uzemi je Siroka paleta — pro UspéSné dlouhodobé vyuziti
revitalizovanych ploch je vSak velmi dalezita soucinnost vSech dotCenych stran v€etné mistnich
obyvatel a vlastnikl pozemka.

Pfirodni zdroje pro rekreaci jsou v nasich podminkach limitované, avSak poptavka po rekreaci
v pfirodnim prostfedi stale stoupa. Cilena rekultivace vytéZenych ploch poskytuje velkou
pFilezitost pro rozvoj volnoCasovych aktivit. Nabizi se zde moznost vyuzivat Clenitého reliéfu,
obnazenych skal & nové vytvorenych vzniklych vodnich ploch.
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Summary

More and more people like to spend their free time in the open air. Area of suitable natural
beauties is there limited. Land reclamation offers a great oportunity to integrate nature protection
and soft form of recreation into one complex.

This contribution presents how to balance nature protection and recreation at three different
mininig locations. There is necessary to draw master plan in high quality, founded on great
number of local knowledges and information. Disscusions with local people, authorities,
volunteers and others are very beneficial.

Master plan ought to be realized and corrected continuously — on the basis of monitoring.
Environmental education must be integral part this plan.
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Does the argotourism have a chance in the forestry as well?
Ma agroturistika Sanci i v lesnictvi?

Jifi Junek’, Jitka Fialova®
7volny lesnicky novinaf a publicista; 2Ustav tvorby a ochrany krajiny LDF MENDELU Brno

Abstract
Agrotourism could be, except in a specific way of recreation in the forest environment, a way of
publicizing and promoting forestry and forest condition. Its operation is particularly suitable for
urban environments, and private forests with greater flexibility to address the guests from the
Czech Republic but also abroad. This way of agrotourism could be improved by the policy of
subsidies.

Keywords: Lodge, style, entertainment, environment, tradition.

Uvod

Agroturistika jako jedna z moznosti turistiky a podnikani na venkové si ziskava ve svété stale
vétSi oblibu. Nejedna se pfi tom jen o mddni zaleZitost, ale do urcité miry i o vyjadreni
sou€asného vztahu Clovéka k pfirodé, ke krajiné a ke svému vlastnimu zdravi. Tento trend se
zacina postupné prosazovat i v naSich podminkach. Nejedna se o masovou turistiku, spiSe o
pobyty rodin a skupin pratel na venkové. Nabizi se moznost provozovat agroturistiku nejen na
zemeédeélskych farmach, ale i v lesnickém prostfedi, na hajovnach, v rodinach lesnika.

Co je agroturistika?

Agroturistika je dobry tip na rodinnou dovolenou s détmi a skupin pfatel, ktera umozniuje stravit
volny &as ve zdravém prostfedi venkova, pfirody. Je mozné si vybrat z nabidek cestovnich
kancelafi z pobytl na selskych dvorech, rancich a farmarskych hospodafrstvich, v okoli kterych
jsou i rGzné turistické trasy na vylety, sbér lesnich plodd a hub, ale také moznosti koupani
v fekach i pfirodnich nadrzich.

Na farmé se jisté pro kazdého ¢lena rodiny najde ¢innost, ktera ho zaujme. Vzdyt' Zivy kontakt
s domacimi zvifaty bude atraktivnim zazitkem nejen pro déti, ale i dospélé, zvlast, kdyz pochazeji
z vétSich mést. Soucasti programl farem byva i poznavani lidovych zvyk( a tradic daného
regionu, vyzkouseni si lidovych femesel apod.. Pokud si tedy potfebujete odpocinout, pfijit na jiné
myslenky, vyvétrat si hlavu a zbavit se stresu, tak agroturistika je to pravé na odpoutani se od
starosti vSednich dnu.

Historie agroturistiky

Pojem agroturistika se v Evropé objevil jiZ na po&atku 70. let minulého stoleti, kdy se zejména
v méstech objevily ekologické problémy. Lidé zacali pocitovat potfebu odejit do pfirody za
Cerstvym vzduchem, zdravou stravou a do sytosti si uZit klid. Zména lidského my$leni tak polozila
zaklady agroturistiky, jejiz smyslem je poznavani zivota zemédélcu a venkova, blizky kontakt se
zvifaty, zemédélskymi plodinami, zlepSeni vztahu k pfirodé. Jde o specialni druh venkovské
turistiky, ktery je Uzce propojen nejen s zemeédélstvim, ale také s lidovymi tradicemi. Agroturistika
ma své zazemi v zemeédélskych &innostech, zejména vSak na rodinnych farmach a predstavuje
symbidézu s cestovnim ruchem. Jeji pozitivnim pfinosem je spojeni sluzeb cestovniho ruchu s
zemeédeélskym prostfedim, respektovani pfirozené pfirodni a zivotni prostfedi. Pfispiva k tvorbé a
propagaci zemé, umozriuje objevovat krasy a tradice regionu a pfispiva k navratu ¢lovéka k
pfirodé a upeviovani zdravi pobytem na &erstvém vzduchu.

Agroturistika jako forma podnikani

Agroturistika je také druhem podnikatelské Cinnosti, ktera se muze zejména pro venkov stat
potencialnim zdrojem pfijmu, novych pracovnich pfilezitosti a iniciatorem celkového rozvoje obci.
Bohaté zkugenosti v této oblasti maji napfiklad Irsko, Rakousko, Italie, Spanélsko, Recko, kde je
agroturistika velmi popularni. V§em nadSencim agroturistiky poskytuje informace svaz venkovské
turistiky a agroturistiky, ktery propaguje, vyhledava a doporucuje nejvétsi i neznamé atrakce, co
tyCe turistiky, folkloru a nejzajimavéjSich zakouti. Vydava také informaéni katalog zafizeni
venkovské turistiky a agroturistiky, atrakci venkova a Ucastni se na veletrzich a vyznamnych
vystavach.
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Agroturistika jako forma venkovské turistiky pfedstavuje nejen bezprostfedni kontakt s pfirodou,
ale také moznost seznamit se se stylem zivota na farmé, ranéi nebo selském dvofe a umoznuje
tak setkani s pfirozenym Zivotem na venkové. Tento druh turistiky mdze byt spojen s ubytovanim
pfimo na hospodarstvich (farmé, ranci), ale také s dobrovolnou neplacenou praci, nebo
napodobovanim tradiénich i sou¢asnych venkovskych praci a zvyk(. Mame velmi dobré pfirodni
a geografické podminky pro rozvoj cestovniho ruchu a s nim spojené aktivity jako je i
agroturistika.

Sluzby spojené s agroturistikou

Zakladnimi slozkami sluzeb, které uspokojuji potfeby turistl jsou ubytovaci a stravovaci zafizeni,
doprava a priivodcovské sluzby. S agroturistikou jsou spojeny i doplfikové sluzby, které zvySuji
atraktivitu ubytovaciho zafizeni a zlepSuji jeho image na trhu s cestovnim ruchem. Jde o sluzby
za ucelem vyuziti volného €asu v sportovnich zafizenich a pfi cykloturistice, vodni turistice,
lyZovani apod..

V ramci venkovskeé turistiky nechybi ani kulturni vyziti formou navstév skanzenu i sluzby tykajici
se provozovani zafizeni s lidovym folklorem, organizovani jarmark(, folklornich slavnosti, trhi,
vinobrani a pod. Agroturistika nabizi také moznosti zapojeni turistll do atraktivnich zemédélskych
praci, napf.. pfi suSeni sena, sklizni hroznl, ovoce, zeleniny. Vyuziva i ov€actvi s osobitymi
gastronomickymi ochutnavkami ov€ackych vyrobk, ve vinafskych regionech je to degustace vin.
Jako nejatraktivnéjsi zplsob turistické dopravy se vyuzivaji bry¢ky a koné na jezdéni v pfirodé.
Turisté se mohou seznamit také s lidovymi femesly - truhlafstvim, hrnéifstvim ¢&i uméleckym
kovarstvim. K agroturistice nutné patfi i posezeni u vatry, spojené s grilovanim, opékanim,
poslouchanim country a lidové hudby. Z toho v8eho plyne, ze agroturistika je vhodna zejména pro
rodiny a skupiny pratel, ne pro hromadné zajezdy na farmy, kde si jejich U€astnici daji v selské
jizb& gulas nebo halusky, pohladi v ohradé ovce a kozy, maximalné ochutnaji vyrobky z jejich
mléka a jedou za dalSi atrakci.

Agroturistika a lesnictvi

Mohla by agroturistika fungovat i v lesnickém prostfedi? Je znamo zatim nékolik takovych
pfipadl, zejména na Slovensku. Dobré podminky pro ni jsou u lesniki ze soukromych,
meéstskych a obecnich lest. Hosté spolu s lesnikovou rodinou pfipravuji krajové pokrmy a
konzumuji je formou pozvani ke stolu, ne restauracniho provozu, Uc€astni se praci kolem
hospodarskych zvifat, pfipravuji seno. V lese se mohou podilet na stahovani klestu, sazeni
stromkd, Upravé studanek, poznavat pamatné a vyznamné stromy, lesni zvér a ptaky. Napfiklad
na Oravé rodina lesnika pfipravila pro hosty zajimavou stezku poznani.

Lesnik seznamuje hosty slesnickym provozem, lesnickymi a mysliveckymi tradicemi.
Obeznamuije je s historii, lidovym uménim a femesly regionu v navaznosti na lesnictvi. Lesnici se
vénuji kynologii, lovecké hudbé a sbératelstvi z oboru lesnictvi a myslivosti. To vSe mohou hosté
na hajovné poznat a seznamit se s tim.

Zavér:
Agroturistika by se mohla stat kromé specifického zpusobu rekreace vlesnim prostiedi i
zpusobem popularizace a propagace lesnictvi a lesnického stavu. Jeji provozovani je vhodné
zejména v prostfedi soukromych a méstskych lesu s vétSimi moznostmi vénovat se hostiim nejen
z Ceské republiky, ale i ze zahranigi. K tomuto zptsobu agroturistiky by mohla sméfovat i dotagni
politika.

Literatura:
Huska Jozef a kolektiv, Agruturistika, priroda a pofnohospodarstvo, Nitra 1995

Kontakt:

Jifi Junek

volny lesnicky novinaf a publicista
Palachova 31/9

591 01 Zd'ar nad Sazavou

Tel: 00420 723 259 010
junek@bohemica.cz

-32 -



Ing. Jitka Fialova, MSc, PhD.

Ustav tvorbya ochrany krajiny, LDF MENDELU Brno
Zemédélska 3

613 00 Brno

tel. +420545134096

jitka.fialova@mendelu.cz

f*:mm‘_mr- F\"&’ y e iy - ,gj"- il |'J‘r

Obr 1 Namet Hajenky slouzici lesnické agroturlstlce

Summary

Agro-tourism as one of the possibilities of tourism and business in the country in the world is
gaining increasing popularity. The concept of rural tourism in Europe emerged in the early 70th of
the last century, particularly in the urban environmental problems emerged. People began to feel
the urge to leave the countryside for fresh air, healthy diet and enjoy the tranquility of satiety.
Agrotourism is a kind of entrepreneurial activity, which may especially be a potential source of
rural income, jobs and initiator of the overall community development. Agrotourism could happen,
except in a specific way of recreation in the forest environment and ways of publicizing and
promoting forestry and forest condition. Its operation is particularly suitable for urban
environments, and private forests with greater flexibility to address the guests from the Czech
Republic but also abroad.
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Economics and financing of protected areas
Ekonomika a financovani chranénych uzemi

] Petra Hlavackova
Ustav lesnické a drevarské ekonomiky a politiky, Lesnicka a dfevarska fakulta, Mendelova
univerzita v Brné

Abstract

The paper is aimed at the costs and benefits of protected areas and using of financial
mechanisms to ensure sustainable management of protected areas. Protected areas represent
costs to society that results from limited access to resource and lost economic opportunities.
These costs must be weighed against the benefits that protected areas provide for biodiversity
and human well-being. Among other things, this provides the space for human society in terms of
their use for recreation and spiritual and physical regeneration. Economics of protected areas can
play an important role in the financing of protected areas. It is generally accepted that creation
and management costs can be substantial and that there in a considerable shortfall between the
needs and financial resource allocated to protected areas. All the various ways of financing
protected areas can be divided into government spending, grants and donors to non-profit
organizations and market-based resources. Biodiversity financing from different international
sources and funds is estimated to be around $ 4 to 5 billion a year, with some 30 — 50 % going to
finance protected areas. Funding by non-profit organisations contributes more than $ 1
billion/year to international biodiversity protection. Market-based source of protected area income
could contribute between $ 1 — 2 billion annually.

Key words: Costs, benefits, financial mechanisms, nature conservation

Uvod

Ochrana pfirody ma ve svété dlouhodobou tradici, jeji poCatky se datuji na zadatek 19. stoleti,
kdy Slo o snahu zabranit ploSné exploataci pfirodnich zdroju. V sou¢asné dobé se snazi ochrana
pfirody dosahnout spoleCenského konsenzu mezi vSemi zu&astnénymi stranami tak, aby bylo
dosazeno zpomaleni ubytku biodiverzity na globdalni, narodni a mistni urovni. Vroce 2010
prob&hlo 10. zasedani Konference smluvnich stran Umluvy o biologické rozmanitosti (CBD)
v Nayoya (Japonsko), kde byl pfijat Strategicky plan na obdobi 2010 — 2020, ktery feSi zakladni
priciny ubytku biologické rozmanitosti a obsahuje dlouhodobou vizi ochrany pfirody a zachovani
biodiverzity. Z pohledu chranénych uzemi je cilem zvy3eni rozlohy suchozemskych chranénych
uzemi na 17 %, morskych a pobfeznich Uzemi na 10 % a zajiSténi obnovy alespon 15 %
degradovanych oblasti (UNEP, 2011, upraveno).

Chranéna uzemi poskytuji lidstvu nescetné pfinosy ve formé statkl a sluzeb (obvykle se uvadéji
pod spoleCnym oznagenim ekosystémové sluzby). Na druhé strané existuji naklady na jejich
vyhlaseni a naslednou péci o né. V soucasné dobé jsou naklady chranénych Uuzemi financovany
kombinaci prostfedk( ze tfi zdrojl. Nejvétsim zdrojem financovani jsou narodni vefejné rozpocdty,
kromé nich je vyuzivano grantd a dotaci od rliznych darcu a trzné zalozenych zdroja financovani.
Zavadeéni finanénich mechanismu k zajisténi udrzitelného managementu chranénych udzemi
vyZaduje individualni pfistup k lokalnim podminkéam a kritériim daného Uzemi.

Analyza chranénych uzemi

Celosvétovy pocet a rozsah vyhlaSenych narodnich chranénych Uzemi se v poslednim stoleti
rapidné zvySil (viz obrazky ¢. 1 a 2). Ke konciroku 2008 bylo ve svété vice nez 120 000
chranénych Uzemi o rozloze pfiblizné 21 miliont km?. Zatimco suchozemské chranéné oblasti
uvedené ve Svétové databazi chranénych uzemi (WDPA) pokryvaji 12,2 % zemského povrchu,
morska chranéna uzemi v sou€asné dobé pokryvaji 5,9 % teritorialnich mofi a 0,5 % volného
more. Z grafl je zfejmé, ze celkovy pocet chranénych Uzemi a vlastné i jejich rozloha se od
poloviny devadesatych let zdvojnasobil. Pokud se podivame blize na rozdily v poctu a rozsahu
chranénych uzemi v jednotlivych ¢astech svéta, pak nejvy3si podil z celkové rozlohy zemé maji
chranénda uzemi v regionech Jizni (24,9 %) a Stfedni (24,8 %) Amerika, naopak nejmensi podil je
v Pacifiku (2,1 %).
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Obrazek €. 1: Vyvoj poctu chranénych tzemi ve svété
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Obrazek €. 2: Rust rozlohy chranénych uzemi ve svété
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Chranéna uzemi by ale neméla byt posuzovana pouze z hlediska jejich mnozZstvi, ale také
z hlediska jejich kvality. Toho Ize dosdhnout pouze tehdy, pokud jsou chranéna uzemi zafazena
do nékteré z kategorii klasifikacniho systému.

V sou€asné dobé nejpropracovangjSimi a nejuznavanéjdimi mezinarodni standardy ochrany
uzemi managementové kategorie Svétového svazu ochrany pfirody (IUCN), o jejichz rozSifeni
nejlépe vypovida Seznam chranénych tuzemi (UN List) z roku 2003 (Chape et al., 2003). Systém
IUCN managementovych kategorii chranénych Uzemi je dllezitym nastrojem ochrany, ktery byl
uznan Umluvou o biologické rozmanitosti. Z UN Listu vyplyva, Ze pouze 67 % chranénych Gzemi
registrovanych v WDPA ma pfifazenu kategorii IUCN, coz predstavuje pokryti 81 % celkové
rozlohy chranénych uzemi. Z nich pouze polovina (52 %) patfi do kategorie | — IV, které jsou
vyhlaSovany vyluéné pro ochranu biodiverzity. Jinymi slovy, jen okolo 6,5 % svétové souse tvofi
chrdnéna uzemi, ktera slouzi vyluéné pro zachovani biodiverzity. Déle je nutno podotknout, Ze
v89 % chranénych Uuzemi na svété, kterym byla pfidélena managementova kategorie, jsou
povoleny riizné zpUsoby vyuZivani lidmi. Rozloha (v km? a procentudlni rozdéleni
kategorizovanych a nekategorizovanych chranénych uzemi svéta je uvedeno v obrazku €. 3.

V Ceské republice bylo v roce 2010 podle Svétové databaze chranénych Gzemi celkem chranéno
12 514,78 km?, coz predstavuje pfiblizné 16 % Uzemi CR. Celkovy podet narodnich chranénych
uzemi byl 1 756. Narodnim tzemim v CR Ize pfifadit 5 managementovych kategorii IUCN. Jedna
se o kategorie la, které zaujimaji 10 779 ha a spadaji do ni tfi pfirodni pamatky. Do kategorie Il
zafazuje WDPA 3 nérodni parky s rozlohou 82 720 ha, kategorie Ill zahrnuje lokality na uzemi
2 184 ha. Do kategorie |V spada nejvétsi po€et chranénych uzemi o rozloze 68 954 ha a posledni
kategorie V pokryva nejvétsi ast uzemi CR (1 050 899 ha). Jednotlivé kategorie jsou uvedeny
v tabulce €. 1.
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Obrazek ¢. 3: Kategorizovana a nekategorizovana chranéna
uzemi ve syété
3 569 820 10588
19,0 %

550, 1015512
' 5,4 %

4413 142

235% "9

mlb

mll

m
mlv

mV
43770 275 432 i

23,3 % 1,5 %
bez kategorie
1 056 088 2515
56 % 16,1 %
Zdroj: Chape et al., 2003
Tabulka &. 1: Kategorie chranénych tizemi v CR dle IUCN

Kategorie IUCN Narodni oznaceni Pocet Rozloha v ha
la Pfirodni pamatka 3 10779
Il Narodni park 3 82720
Narodni pfirodni rezervace 37 567
PFirodni rezervace 4 72
1] PFirodni pamatka 223 1545
Narodni pfirodni rezervace 118 26 085
Narodni pfirodni pamatka 61 3853
Pfirodni rezervace 547 23 196
[\ Pfirodni pamatka 734 15 460
Narodni park 1 36 300
V Chranéna krajinna oblast 25 1050 899
Celkem 1756 1251476

Zdroj: WDPA, 2010

Ekonomicka hodnota chranénych uzemi

Celkova ekonomicka hodnota chranéného uzemi se sklada z jeho uzitnych a neuzitnych hodnot.
UZitné hodnoty chranénych uzemi jsou dale tvofeny pfimymi uZitnymi hodnotami, nepfimymi
uzitnymi hodnotami a op€nimi hodnotami. Neuzitné hodnoty zahrnuji hodnoty odkazu a existenéni
hodnoty.

Vyhlaseni chranénych uzemi neznamena, ze tato Uzemi ztrati sviij socialné-ekonomicky vyznam,
pravé naopak. Zfizeni chranénych uzemi pfispiva k pfedchazeni degradace ekosystému a jejich
cennych sluzeb a mlze zvysit hodnotu ekosystémovych sluzeb poskytovanych stanovistém.

Je jasné, Ze nékteré stanovistém poskytované sluzby zUstanou i bez vyhlaSeni chranéného
uzemi. Celkovou hodnotu chranéného Uzemi je proto mozné rozdélit na pfidanou hodnotu
z vyhladSeni a hodnotu sluzeb, ktera by byla zachovana, i kdyby Uzemi nebylo vyhlaSeno za
chranéné. Tyto hodnoty uvadi obrazek €. 4. V praxi mize byt obtizné odliSit pfidanou hodnotu
z vyhlaseni od celkové hodnoty chranéného ekosystému, a to zejména v pribéhu €asu.
Ekonomické hodnoceni mize byt uzite€né pro manazery chranénych uzemi, nebot mize pomoci
podpofit zadosti o financovani z tradi€nich zdrojl, urcit dodate¢né zdroje financovani, odhalit
zajmové skupiny, které mohou znamenat ohrozeni pro chranéna Gzemi, naznacit zplUsoby, jak
ziskat hodnotu pfijemcim a podpofit provadéni managementu v praxi.
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Hodnota ekosystémovych
sluzeb

Pred Po vyhlaseni chranéného uzemi
vyhlagenim
chranéného

uzemi

Dodateéné pfinosy ze
zfizeni, spravy a
investovani

Riziko degradace a ztrata
hodnoty sluZeb pokud neni
zafazeno mezi chranéna tzemi

Ekologickeé sluzby, které by
zUstaly, i kdyby nebylo
vyhla$eno chranéné uzemi

> Cas
Naklady na management,
implementaci, investice

Oportunitni naklady a kontrolu

Néaklady

Obrazek €. 4: Schéma pro analyzu hodnoty chranénych uzemi v pribéhu ¢asu
Zdroj: European Communities, 2008

Pfinosy a naklady chranénych uzemi

Pfinosem chranénych uzemi z hlediska lidstva a jeho blahobytu je vyuzivani zasob potravin, pitné
vody, zaméstnani, 1€kl a dalSich sluzeb, které ekosystémy v chranénych Guzemich poskytuji, coz
je dulezité prevazné pro chudé zemé. Sirsi pfinos pro spoleénost jako celek pochazi ze sluzeb,
jako je sekvestrace uhliku a jeho ukladani, zmirfiovani pfirodnich katastrof a zachovani genetické
rozmanitosti. Konkrétni pfinos jednotlivych lokalit se liSi v zavislosti na umisténi ekosystému a
strategii jeho managementu.

ZajiStovani poskytovani pfinost z chranénych Uzemi vyzaduje pro spole€nost vynalozit naklady.
Naklady na chranéna uzemi obecné zahrnuji naklady na ziskani vlastnickych prav, naklady na
péci véetné vyhlaseni chranéného uzemi, naklady na kompenzacni opatfeni (Naidoo et al., 2006).
Tyto razné druhy nakladd na ochranu pfirody mohou zahrnovat napfiklad pofizovaci naklady,
naklady na spravu, transakéni naklady, socialni a ekonomické naklady v dasledku konfliktu
Clovéka s pfirodou, naklady na omezeny pfistup ke zdrojim a naklady usSlych pfFilezZitosti
z hospodafskych innosti.

Pfinosy a ndklady na ochranu pfirody se vyznamné liSi v zavislosti na geografickém méfitku.
Naklady a pfinosy je mozné srovnavat ze tfi pohledl: z pohledu svétovych spole€enstvi —
vSechna chranéna uzemi na svété, z pohledu jednotlivych zemi — narodni systémy chranénych
uzemi a z pohledu mistnich aktérd zijicich v okoli jednotlivych lokalit. Tabulka €. 2 uvadi pfiklady
pfinosti a nakladd podle jednotlivych udrovni. Ztabulky je zfejmé, ze nejvétSim pFinosem
chranénych Uuzemi na v8ech urovnich je poskytovani ekosystémovych sluzeb, naopak nejvétsi
naklady plynou z u¢inného managementu chranénych tzemi. V chudych zemich se odhaduje, ze
ekosystémové sluzby a ostatni netrzni pfirodni zdroje tvofi 47 az 89 % hrubého domaciho
produktu (HDP).

Financovani chranénych tuzemi

Nyni se zamé&fime na financovani chranénych Uzemi a roli ocefiovani ekosystémovych sluzeb
v oblasti ziskavani financnich prostfedku. Ve vétsiné zemi jsou informace o finanénich potfebach
a finanénich prostfedcich pro planovani, zfizovani, zakladani a efektivni management jen
utrzkovité.

Odhady nakladli svétovych chranénych uzemi jsou zavislé na pouzitych pfedpokladech (napf.
prvcich obsazenych v celkovych nakladech, zplUsobech vyzadovaného managementu — pfisné
nez narodni parky nebo pfirodni stanovisté), velikosti a umisténi chranénych Gzemi
(suchozemské/mofiské, rozvinuté/rozvojové zemé, rozdily mohou byt v lidskych zdrojich,
oportunitnich nakladech a nakladech na pofizeni pozemk( atd.) a zda jsou zdroje potfebné pro
spravu stavajicich chranénych Uzemi nebo na rozsifeni sité.

Odhady nakladt uvedené v publikacich riznych autorG se pohybuji v rozsahu od 1,2 miliard
dolar (20,2 mid. K¢&) za rok pro plné funkéni (existujici) sité chranénych uzemi v rozvojovych
zemich (James et al., 1999) do 45 mid. dolard (756 mid. K&) ro€né pro svétové morské a
terestrickeé sité, které pokryvaji 30 % morskych uzemi a 15 % suchozemskych uzemi (Balmford et
al., 2002).
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Tabulka €. 2: Priklady pfinos( a naklad(, které vznikaji na riznych Urovnich

Uroveri PFinosy Naklady

e Poskytovani ekosystémovych sluzeb | ¢ Management chranénych uzemi
(napf. zmirnéni zmeény (globalni transfery do rozvojovych

. klimatu/adaptace) zemi)
Globalni ey L, , ., .
¢ Na pfirodé zalozeny cestovni ruch e Alternativni programy pro rozvoj
e Globalni kulturni, existenéni a opcni (globalni transfery do rozvojovych

hodnoty zemi)

e Poskytovani ekosystémovych sluzeb | e Nakup pozemku
(napf. pitné vody pro méstska centra, | ¢ Management chranénych uzemi

N , zemédélstvi, vodni energie) (v narodnich systémech chranénych
arodni vy . . . .
o Na pfirodé zaloZeny cestovni ruch uzemi)
e Narodni kulturni hodnoty ¢ Nahrady z omezeni Cinnosti
e Oportunitni naklady z dani
e Vyuzivani pfirodnich zdrojl e Omezeny pfistup ke zdrojum
e Mistni ekosystémové sluzby (napf. | e Vysidleni
opylovani, zmirfiovani pfirodnich | ¢ Management chranénych oblasti
Mistni nebezpedi) (soukromé vlastnictvi pozemku, obecni
e Poskytovani  mistnich  kulturnich pozemky)
a duchovnich hodnot e Oportunitni naklady z hospodarskych
¢innosti

o Konflikt lidi s volné Zijicimi ZivoCichy

Zdroj: European Communities, 2008

Soucasny systém chranénych Uzemi neni dostateény a studie ukazuji, ze dal$i rozSifeni bude
také znamenat zna¢né naklady. Bruner et al. (2004) naznacuje, Ze rozsSifeni systému, ktery by
pokryval nékteré z nejvice svétové prioritnich suchozemskych stanovist’ v rozvojovych zemich, by
mohl zvysit roéni naklady na management v téchto zemich o 4 miliardy USD (67,2 mid. K¢&) ro¢né.
Vezmeme-li v uvahu, Ze predpokladand nova chranéna uUzemi vyzZaduji personal, budovy,
dopravni prostfedky a pohonné hmoty, a Ze pozemky by se v fadé pfipadl musely vykupovat od
soukromych vlastnikl, nebo by se jimi musela platit nahrada za omezeni €innosti, zvySi se mozné
roCni vydaje o dalSich 9 miliard dolard (151,2 mid. K&) ro¢né v prabéhu 10 let. Pfitom soucasny
deficit mezi nezbytnymi naklady a tim, co vlady rozvojovych zemi skute¢né vynalozi na péci o
chranéna uzemi, dosahuje 1 — 1,7 miliard USD (16,8 — 28,6 mlid. K&).

Pokud shrneme udaje z vice rlznych zdrojl, dostaneme hruby odhad celosvétovych vydaju, které
jsou v soucCasné dobé vynakladany na podporu globalniho systému chranénych Uzemi, jak na
narodni, tak i mezinarodni urovni ve vysi 6,5 az 10 miliard USD (109,2 — 168 mld. K&) ro¢né (viz
tabulka &. 3). Ty zahrnuji vefejné vydaje v rozvojovych zemich na ochranu biodiverzity ve vySi 1,3
az 2,6 miliard USD (21,8 — 43,7 mid. K¢&), 1,2 az 2,5 miliard USD (20,2 — 42 mid. K&) rocné
z oficialni rozvojové pomoci (ODA) z vyspélych zemi pro chrdnéna uzemi v rozvojovych zemich,
pFispévku nevladnich organizaci a komerénich vydaji a 4 az 5 miliard USD (67,2 — 83 mld. K¢)
roéné jdouci do chranénych uzemi v rozvinutych zemich, kterymi podporuji své vlastni sité
chranénych uzemi.

Zpusoby financovani chranénych uzemi mizeme rozdélit do tfi zakladnich kategorii. Jedna se o
ro€ni rozpoctové prostfedky z pfijma vladniho sektoru; granty a dary od jednotlivci, firem, nadaci,
nevladnich neziskovych organizaci a mezinarodnich darcovskych agentur; uZivatelské poplatky,
dané z ochrany pfirody, pokuty a dalSi pfijmy, které jsou uréeny k financovani chranénych uzemi.
Z téchto zdroji financovani maiji nejvétsi podil vefejné zdroje financovani chranénych uzemi,
proto je pfispévek zamérfen predevsim na né.

Tabulka €. 3: Odhadovana ro€ni vyse investic do chranénych uzemi v poslednich letech

Druhy investic Odhadovar1]:1|:é1j .vl)-'ljéDeSp;odpory (v
Celkové investice rozvojovych zemi 1,3az2,6

VySe podpor zemi s vysokymi pfijmy do rozvojovych zemi 1,2az22,5

VySe investic zemi s vysokymi pfijmy do vlastnich uzemi 4az5

Celkem 6,5az 10
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Verejné zdroje financovani

VIadni financovani nabizi zna¢né vyhody. V dlouhodobém horizontu je vice udrzitelné nez
financovani od riznych darcu, jelikoz jejich priority a limity se mohou nahle zménit a obvykle darci
nefinancuji zadné projekty trvajici déle nez pét let. ZvySovani vladnich prostfedkud Iépe ukazuje,
ze zachovani biologické rozmanitosti je dilezitou narodni prioritou, nez kdyz je ochrana pfirody
financovana nékolika soukromymi organizacemi nebo mezinarodnimi darcovskymi agenturami.
Nevyhodou je, ze statni dotace mohou byt citlivé na nahlé zmény v prioritach vladnich vydajd,
pfedevSim v dobé hospodaiské krize a dale je zde také riziko, Ze priority politickych jednani
nemusi byt zaloZeny na ochranafskych kritériich.

PFfi hodnoceni finan€nich prostfedk( je nutné vzit v ivahu absolutni, ale predevSim relativni
hodnoty pozadovanych finan¢nich prostfedkd. Absolutni hodnoty je obtizné nebo dokonce
nemozné urcit. Mira pfijatelné Urovné financovani je urovana pomoci mnozstvi prostfedku na
hektar nebo km?.

V tabulce €. 4 je uveden vycet 50 zemi svéta a objem jejich vefejnych prostfedkd vynakladanych
na hektar chranéného Uzemi. Z tabulky je zfejmy obrovsky rozdil v rozsahu vydaju z narodnich
vefejnych zdroji vydavanych na hektar jednotlivymi zemémi. Tyto hodnoty se pohybuji v rozsahu
od 0,0028 USD/ha (0,0470 K¢&/ha) v Bolivii po 1 665,0667 USD/ha (27 973,1206 Ké/ha) v Belgii.
To castecné odrazi rozsah zivotnich naklad(. S vyjimkou Grenady patfi mezi zemé, které
vydavaiji nejvice financnich prostfedk( evropské a zapadni zeme.

Dolarova hodnota na hektar umoznuje porovnat financovani poskytované v riiznych zemich bez
ohledu na velikost celkové sité chranénych uzemi. Co neukazuje je skutecnost, Ze v nékterych
proto, ze vySsi zivotni Uroven muaze snizit nékteré tlaky na chranéna uzemi. Také je nutno vzit
v uvahu, Zze degradovana ale vysoce hodnotna chranéna uUzemi mohou byt nakladnéjSi na
management nez Uzemi nedotéena nebo neohroZzovana. Stejné tak je vySe finan¢nich prostfedku
zavisla na kategorii chranéného uzemi. Pokud jde o extrapolaci pro ur€eni budoucich potfeb,
financovani chranénych uzemi.

Vefejné financovani chranénych Uzemi mize byt stanoveno napfiklad jako podil z celkovych
vydaju statniho rozpoctu nebo jako podil na hrubém domacim produktu (HDP). HDP méfi
bohatstvi zemé. Bohatdi zemé si budou pravdépodobné moci dovolit pfidélit vétsi ¢astky do
chranénych uzemi. Ze stejného divodu je v bohatsi zemi pravdépodobné, Ze bude drazsi udrzet
chranéné uzemi z davodu vyssich zivotnich nakladu. Analyza autord Mansourian a Dudley (2008)
se zabyva podilem HDP vynaloZenych vladami na vlastni chranéna uzemi. Tabulka &. 5 fadi
zeme podle procenta HDP, které vynakladaji na financovani svych chranénych tzemi.

Ve vzorku 50 zemi 19 z nich (38 %) vydava na chranéna uzemi vice nez 0,04 % HDP, v sedmi
pfipadech (14 %) jsou vydaje vySsi nez 0,1 % HDP. Prekvapivé jsou z téchto zemi tfi zemé
rozvojové (Namibie, Grenada a Palau). Na druhé strangé, 19 zemi nevydava ani 0,01 % svého
HDP na financovani chranénych uzemi. Z analyzy vyplynulo, Ze financovani chranénych tzemi
(v 50 zemich) tvofi pouze malou ¢ast HDP v rozmezi od 0,000186 % do 0,3944 %.

Ceska republika v roce 2004 vynaloZila na financovani chranénych uzemi celkem 49,8 mil. USD
(836,6 mil. K&). Pokud se tato hodnota pfepocte na hektar chranénych uzemi (39,7 USD/ha, {j.
663 Kc/ha), zafadi se na 11 misto z 50 hodnocenych zemi. Pfi pfepoctu na relativni hodnotu je
ziejmé, ze Ceska republika vynaklada na chranéna Gzemi vice nez 0,04 % HDP, coz ji fadi na 17
misto mezi analyzovanymi zemémi.

V Ceské republice jsou hlavnimi zdroji financovani chranénych Uzemi statni rozpodet, Statni fond
Zivotniho prostfedi (SFZP) a Uzemni rozpoéty. Obrazek &. 5 uvadi strukturu vydajii na chranéna
uzemi z vefejnych zdroji v obdobi 2004 — 2008. Nejvétsi podil na financovani ma statni rozpocet,
z kterého v letech 2004 — 2008 plynulo do chranénych uzemi pfiblizné 84 — 92 % vefejnych
prostfedk( a jejich vy$e roste. Mirné rostouci trend maji i prostfedky plynouci ze SFZP, které se
podili na financovani pfiblizné 8 %. Naopak nejméné prostfedkil na chranéna uzemi jde
z Uzemnich rozpoctu. V obdobi 2004 — 2008 ma toto financovani klesajici charakter a v roce 2008
se na financovani chranénych uzemi podilelo méné nez jednim procentem.
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Tabulka €. 4: Vefejné finanéni prostfedky vynaloZené na hektar chrdnéného uzemi

Vefejné zdroje na Rozloha F;rcohcr(;r:]to Vefejné zdroje
Zemé Rok chranéné uzemi ’chrérjénych L’Jzeml'y vynakladané na
(USD) Uzemi (2003) (2003) ha (USD/ha)

Belgie 2003 174 832 000 105 000 34 1 665,0667
Izrael 2004 461 094 000 397 000 19,1 1161,4458
Nizozemi 2005 878 380 000 950 000 26,2 924,6105
Grenada 2004 603 704 1 000 1,9 603,7040
Dansko 2004 457 858 508 1 094 000 25,6 418,5178
Svycarsko 2004 314 802 600 1185 000 28,7 265,6562
Norsko 2004 210 468 300 1973 000 6,2 106,6743
Francie 2004 166 996 177 1 624 000 3,0 102,8302
Madarsko 2004 47 489 064 830 000 8,9 57,2157
Island 2004 25 265 000 476 000 47 53,0777
Ceska republika 2004 49 771 41 1254 000 16,0 39,6901
Svédsko 2004 108 461 360 3189 000 7,2 34,0111
Finsko 2004 91 120 000 2 965 000 8,8 30,7319
Chorvatsko 2004 9 487 540 361 000 6,9 26,2813
Kuba 2005 3371496 177 000 1,6 19,0480
USA 2004 2657 815 000 149 008 600 15,8 17,8367
Ukrajina 2004 33 420 000 1939 300 3.3 17,2330
Thajsko 2004 60 570 000 8 030 500 15,6 7,5425
Australie 2006 558 486 550 74 531 200 9,7 7,4933
Gruzie 2002 1713 800 300 300 43 5,7070
Mexiko 2006 50 266 580 9901 700 5,0 5,0766
Slovensko 2004 5831 345 1219283 22,5 4,7826
Turecko 2004 9 462 036 2 754 000 2,6 3,4357
Bélorusko 2004 4 000 000 1315 300 6.4 3,0411
Severni Afrika 2006 19621173 7 398 800 6,1 2,6519
Palau 2004 200 000 76 800 0.4 2,6042
Vietnam 2004 3500 000 1361 000 42 2,5716
Kanada 2004 148 680 000 62 874 800 6,3 2,3647
Guatemala 2003 4 480 000 2775000 29,9 1,6144
Ghana 2004 4 416 666 3687 000 15,4 1,1979
Namibie 2002 5066 000 4 599 500 5,6 1,1014
Lotygsko 2004 767 857 969 700 15,1 0,7919
Gabon 2005 597 300 882 000 3.4 0,6772
Ekvador 2004 4 500 000 6 724 300 27,0 0,6692
Azerbajdzan 2004 294 068 478 000 5,0 0,6152
Filipiny 2004 1434 538 2430400 8,2 0,5902
Nepal 2004 1500 035 2663 300 18,1 0,5632
Chile 2004 994 782 2689 400 3,6 0,3699
Laos 2002 1284 224 4 345 000 16,2 0,2956
Botswana 2007 4779 200 17 491 500 30,2 0,2732
Ruska federace 2004 28 300 000 128 699 100 7,6 0,2199
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Madagaskar 2004 288 000 1829 000 3,1 0,1575
Kolumbie 2004 11 700 000 82 527 800 31,4 0,1418
Honduras 2004 172 117 2 345 000 20,8 0,0734
Peru 2004 741 666 21609 000 16,7 0,0343
Gina 2004 3600 000 110 067 000 11,8 0,0327
Indonésie 2000 716 790 25991 600 13,6 0,0276
Mosambik 2001 82 705 4530 000 57 0,0183
Mongolsko 2004 356 861 21791 200 14,0 0,0164
Bolivie 2004 60 000 21102 000 19,4 0,0028

Zdroj: Mansourian, Dudley, 2008

Tabulka &. 5: Udaje o vladnim financovani do vlastnich chranénych Gzemi jako procento HDP v sestupném potadi

Verfejné zdroje na

Vefejné zdroje vynakladané na

Zemé Rok chranéné uzemi | HDP (v mid. USD) CHU jako % z HDP
(USD)
Izrael 2004 461 094 000 116,90 0,3944
Island 2004 25265 000 12,20 0,2071
Dansko 2004 457 858 508 241,40 0,1897
Namibie 2002 5 066 000 3,12 0,1624
Grenada 2004 603 704 0,40 0,1509
Palau 2004 200 000 133,56 mil. 0,1497
Nizozemi 2005 878 380 000 624,20 0,1407
Svycarsko 2004 314 802 600 357,50 0,0881
Norsko 2004 210 468 300 250,10 0,0842
Australie 2006 558 486 550 768,20 0,0727
Laoska LDR 2002 1284 224 1,80 0,0713
Belgie 2003 174 832 000 309,90 0,0564
Ukrajina 2004 33420 000 64,80 0,0516
Gruzie 2002 1713 800 3,40 0,0504
Ghana 2004 4 416 666 8,90 0,0496
Madarsko 2004 47 489 064 100,70 0,0472
Ceska republika 2004 49 771 411 107,00 0,0465
Botswana 2007 4779 200 10,46 0,0457
Finsko 2004 91 120 000 209,40 0,0435
Thajsko 2004 60 570 000 161,70 0,0375
Svédsko 2004 108 461 360 346,40 0,0313
Chorvatsko 2004 9 487 540 34,30 0,0277
USA 2004 2657 815 000 11711,80 0,0227
Nepal 2004 1500 035 6,70 0,0224
Mongolsko 2004 356 861 1,60 0,0223
Guatemala 2003 4 480 000 24,88 0,0180
Bélorusko 2004 4 000 000 22,90 0,0175
Kanada 2004 148 680 000 978,00 0,0152
Ekvéador 2004 4 500 000 30,30 0,0149

-41 -




Slovensko 2004 5831 345 41,10 0,0142
Kolumbie 2004 11 700 000 97,70 0,0120
Francie 2004 166 996 177 2 046,60 0,0082
Vietnam 2004 3 500 000 45,20 0,0077
Jizni Afrika 2006 19621173 254,99 0,0077
Kuba 2005 3 371 496 46,08 0,0073
Gabon 2005 597 300 8,67 0,0069
Madagaskar 2004 288 000 4,40 0,0065
Mexiko 2006 50 266 580 839,20 0,0060
LotySsko 2004 767 857 13,60 0,0056
Ruska federace 2004 28 300 000 581,40 0,0049
Azerbajdzan 2004 294 068 8,50 0,0035
Turecko 2004 9 462 036 302,80 0,0031
Honduras 2004 172 117 7,40 0,0023
Mosambik 2001 82705 3,60 0,0023
Filipiny 2004 1434 538 84,60 0,0017
Peru 2004 741 666 68,60 0,0011
Chile 2004 994 782 94,10 0,0011
Bolivie 2004 60 000 8,80 0,0007
Indonésie 2000 716 790 153,30 0,0005
Cina 2004 3 600 000 1931,70 0,0002

Zdroj: Mansourian, Dudley, 2008

Ké

1200

1000

Obrazek ¢. 5: Struktura vefejnych vydaji na chranéna uzemi

v CR

800

m Vydaje ze statniho

600 -

400 -

200 -

0 -

rozpoctu

m Vydaje ze SFZP

Vydaje z uzemnich
rozpoctd

2004

2005

2006 2007

(]

2008

Zaveér

Zdroj: MZP, 2010

Pocet a rozsah chranénych Uzemi rGznych kategorii ve svété se neustale zvySuje. Tato uzemi
poskytuji spole€nosti ekosystémové sluzby, ale jejich vyhlaSovani a management vyZaduje
znacné financni prostfedky. V souCasné dobé existuje velky rozdil mezi potfebami a finan&nimi
zdroji uréenymi pro chranéna uzemi. NejvétSi podil na financovani chranénych maiji rocni
rozpoctové prostredky z pfijmi viadniho sektoru. Financovani biodiverzity z riznych narodnich
zdroji a prostfedkd se odhaduje zhruba na 4 — 5 miliard dolartd (67,2 — 83 mid. K&) ro¢né,
pficemz okolo 30 — 50 % jde na financovani chranénych Gzemi. Oficialni rozvojova pomoc od
vysoce pfijmovych zemi poskytuje 2 miliardy USD/rok (33,8 mld. K&/rok), coZ je pfedevSim ve
formé bilateralni pomoci. Zbyvajici ¢ast ma podobu multilateralni pomoci spravované Globalnim
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fondem pro zivotni prostfedi (GEF) a ostatnimi agenturami OSN, Mezinarodnimi rozvojovymi
agenturami a multilateralnimi rozvojovymi bankami.

Druhym hlavnim zdrojem financovani chranénych uzemi a zachovani biologické rozmanitosti jsou
granty a dary od jednotlivcll, firem, nadaci, nevladnich neziskovych organizaci a mezinarodnich
darcovskych agentur. Financovani prostfednictvim neziskovych organizaci pfispiva na ochranu
biologické rozmanitosti vice nez 1 miliardou dolard (16,8 mid. K&) za rok. Kromé pridélovani
prostfedk(l ze statniho rozpoctu, grantll a dar(i jsou tfetim hlavnim zpisobem zvySovani pfijmu
v chrdnénych Uzemich uZivatelské poplatky, ekologické dané a jiné poplatky. Trzné zaloZené
zdroje pfijmu z chranénych tuzemi mohou pfispét mezi 1 — 2 miliardami dolard (16,8 — 33,6 mid.
KE) ro¢né.
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Summary

The paper is focused on the economy and the financing of protected areas. Protected areas cover
more than 12 percent of the Earth’s land surface and constitute one of the largest conscious
changes of land use in history. In general, we can say that the economics of protected areas falls
within the basic problems of natural resource economics or environmental economics and
ecological economics. The task of these disciplines is to answer the question of how the
environment, its components and features will become part of the economic benefits and costs.
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Economics of protected areas can play also an important role in the financing of protected areas.
Various policies, strategies and agreements are in place, at global, regional and national levels,
which underline the need for and importance of funding of protected areas. Many countries have
ratified international conventions which set the basis for protected areas and biodiversity
conservation, and as such are obliged to abide by their provision. At a global level is the most
important Convention on Biological Diversity, which provides perhaps the strongest mandate for
countries to generate and allocate resources to biodiversity conservation and protected areas.
Also for the fact there are gaps in the financing of protected areas that were identified across the
board in different countries and different ecosystems. Financing mechanisms can provide an
important tool for addressing broader obstacles to effective management of protected areas. In
addition to raising more funds, there is a need to address the quality, form, timing and duration,
targeting and sourcing of financial resources. A recent estimate of global expenditure of existing
protected areas is $ 6.5 to 10 billion per annum. Although non-governmental and private sector
funding are becoming an increasingly important component of protected areas finance, two
sources, domestic government budget and international donor assistance, provide the bulk of
protected areas funding. In terms of public resources deal with in the paper, it is an obvious huge
difference in the scale of the national public resources spent on hectare in countries. These
values are within the range of expenditure per hectare, from 0.0028 USD of national public fund
spent per hectare in Bolivia, to 1665.0667 USD/ha in Belgium. To reflect the funding in real
terms, public funding to protected areas could be determined for instance as a proportion of
Gross Domestic Product. The analysis showed that the financing of protected areas are only a
small part of GDP ranging from 0.00186 to 0.3944 %. In 2004, the Czech Republic has made the
financing of protected areas $ 49.8 mil. When adjusted for relative value, it is clear that the Czech
Republic spent on protected areas of more than 0.04 % of GDP.
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Evaluation of the development potential of the village SpisSké Bystré, Slovakia
Hodnotenie rozvojového potencialu obce SpiSské Bystré, Slovensko

Martina Zelenakova ; Aneta Petrllakova Sldvka Gafas?
Technicka univerzita v KoSiciach, Stavebna fakulta, Ustav budov a prostred/a Akademia
Gérniczo — Hutnicza v Krakove®

Abstract

The paper is focused on sustainable development and its application in land use planning and
environmental assessment of the rural country. Sustainable land use planning requires an in
depth analysis of the existing resources (localization, features, sensitivity to development) and an
understanding of development characteristics (resource needs and collateral effects) in order to
identify an use for the natural resources that will not prejudice future development. The bases for
evaluation of the landscape development were used methodologies - Landscape Ecological
Planning, Total Index of Environment Quality, Mariot's Evaluation of Suitability for Tourism. The
paper presents the methodology of evaluation the development potential of SpiSské Bystré village
in Spi§ region in Slovakia. Based on the evaluation of the data, their analysis and set out
preconditions for the local development the following strategic aims are addressed: tourism
development, the improvement of the transport and technical infrastructure, and the
environmental protection.

Key words: development potential, landscape planning, rural development

Uvod

Vidiek je multifunkény systém, doteraz pomerne malo preskumany, bez dopracovanej jednotne;j
typologie a metdd hodnotenia. Zabezpecenie trvalo udrzatelného rozvoja vidieka smeruje
k zabezpeceniu udrzania kvality dediCstva vidieckej krajiny tak, aby sa poskytovalo kvalitativne
rovnaké prostredie aj pre buduce generacie.

Metodika hodnotenia rozvojového potencialu prostredia je zamerana na dosiahnutie vSeobecnej
prosperity Uzemia a jeho obyvatelov pri dodrzani podmienok trvalo udrzatefného rozvoja.
Vychadza predovietkym z Metddy totalneho ukazovatela kvality prostredia — TUKP [1], metodiky
krajinno — ekologického planovania — LANDEP [2] a Mariotovych kritérii pre cestovny ruch [3].

Material a metédy

Posudzovanou obcou je obec SpiSské Bystré (Obr. 1) nachadzajica sa v severovychodnej Casti
Slovenska. Uzemnospravne patri do PreSovského kraja, do okresu Poprad, taZiskovo sa viaze
k Popradu, ako centru nadregionalneho vyznamu v priestore Spisa.
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Obr. 1 Lokalizacia obce Spisské Bystré
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Katastralne uzemie obce ma velku €ast Uzemia spadajucu pod Zakon NR SR ¢&. 543/2002 Z.z.
o ochrane prirody a krajiny v zneni neskorSich predpisov — rozmanité krajinné prostredie [4], tiez
niekolko vyhlasenych Specifickych krajinnych Uzemi, naproti tomu ide o malo vyuzivané Casti
prirodného Uzemia pre potreby cestovného ruchu.

Obec poskytuje prijemné prostredie na vidiecke byvanie s dobrou a rychlou dopravnou
dostupnostou k mestu a pracovnym prileZitostiam. Katastrom obce prechadzaju vSetky
nadradené siete technického vybavenia Uzemia, naproti tomu su v zastavanych uUzemiach
katastra Casti Uzemia nedostatone obsluzené verejnym technickym vybavenim.

Metodika hodnotenia potencialneho rozvoja prostredia

1. Rozbor vlastnosti uzemia

Analyzou uUzemia sa ziskavaju zakladné poznatky, Udaje o jeho potencialoch, jeho kvalite
i kvantite a rozmiestneni. V suvislosti s rozvojom Uzemia je potrebné zamerat sa na [5]:

- analyzu rozvojového potencialu, ktora pozostdva =z analyzy prirodnych, ekonomickych,
infrastruktdrnych, kulturnych a dalSich danosti vidieka;

- analyzu bariér rozvoja, ktora prestavuje analyzu tych faktorov, ktoré usmerfiuju priestorové
a funk&né vyuzitie krajiny.

2. Zhodnotenie predpokladov obnovy a rozvoja vidieka

Zhrnutim poznatkov z analyzy sa preveruje Strukturalno-funkény potencial krajiny, zavisly od
existujucich predpokladov obnovy arozvoja vidieckych sidel. Triedenie najvyznamnejSich
predpokladov vychadzalo z Mariotovho funkéno-chronologického pristupu [3] a je zamerané na:

- lokalizaéné predpoklady,

- selektivne predpoklady,

- realizacné predpoklady.

3. Tvorba funkénych ukazovatelov prostredia

Pri vybere ukazovatelov vlastnosti krajiny, ktoré su podriadené cielom procesu obnovy a rozvoja
vidieka, boli analyzované a prehodnotené existujuce domace aj zahrani¢né metodiky klasifikacie
a vyberu vstupnych ukazovatelov. Existuje 55 dielCich ukazovatefov [6], [1], ich vplyv je vSak
v jednotlivych uzemiach rézny, preto bola uskuto€nena ich hierarchia.

4. Hodnotenie kvality prostredia

Hodnotenim sa urluje odhad su€asného vyuZitia Uzemia ajeho vhodnosti z hfadiska obnovy
a rozvoja vybranych spolo€enskych €innosti a naslednych optimalizaénych opatreni [7].
Zakladnym ciefom rozhodovania je urCenie kvalitativnych multiplikatorov, funkénych hodndét
ukazovatefov vlastnosti krajiny, vypocet dielCich jednorozmernych funkcii uZitku U,.

Ulohu kvalitativneho multiplikatora pIni dieléia funkcia GZitku U, , t. zn. prevod analytického
ukazovatefla P, na kvalitativny multiplikator U; priCom obor kvalitativnych multiplikatorov je interval
<0;1>.

Hodnoty U; su objektivnymi ukazovatelmi kvality, pretoze sa vztahuju k normam kvality
(europskym i celosvetovym), prislusSnym zakonom, vyhlaskam a nariadeniam.

Dal$ou ulohou je uréenie kvantitativnych multiplikatorov, vahovych koeficientov w;, ktoré udavaju
délezitost’ danej vlastnosti krajiny v porovnani s ostatnymi vlastnostami pre danu &innost.
Ukazovatele prostredia nemaju rovnaky vyznam vo vztahu ku konkrétnemu posudzovanému
problému. Tento relativny, vzajomne pomerny vyznam — délezitost je oznaCovany ako vaha
ukazovatela w;. Vaha poskytuje informéaciu o relativne spoloCenskej vyznamnosti — vplyvu
jednotlivych ukazovatelov. Samotny vysledok viackriterialneho hodnotenia je zna¢ne zavisly od
stanovenia vah jednotlivych ukazovatelov.

Definovanie subornej vhodnosti, hodnoty kvality prostredia, urujucej vhodnost vSetkych
ukazovatelov j=1, 2, .......... ,n je ¢leneny podla vahovych koeficientov.

Hodnota kvality prostredia vSetkych ukazovatelov j=1 az 55 sa podfa vahovych koeficientov
vypocita ako [1]:

U=2Uxw (1)

kde:

U; — hodnota kvalitativneho multiplikatora,

w; — hodnota kvantitativneho multiplikatora.
Hodnotenie dava ur€itt ramcovu predstavu o kvalite, problémoch a potencialoch sidla
a umozriuje navrhnut hlavné ekologické a environmentalne zasady vyuZivania jednotlivych ploch
urbanizovaného prostredia.
Posudenie a vyhodnotenie variantu obnovy a rozvoja uzemia
Posudenie a vyber vhodného variantu rieSenia vychadza z priemetu Uzemia, a tym sa rieSi aj jeho
optimalne priestorové vyuzitie. NajvhodnejSi variant obnovy arozvoja Uzemia je vtedy, ak

- 46 -



hodnota funkcie kvality prostredia dosahuje najvyssie hodnoty — Uj sa priblizuje k 1, vtedy variant
predstavuje maximalne vyuzitie rozvojového potencialu Uzemia pre jeho obnovu a rozvoi.
Zaroven v8ak kazdy rozvoj predstavuje zasah do Zivotného prostredia — realizaciu stavieb
a zariadeni, prevadzkou réznych &innosti, ¢im sa vyvola cely rad negativnych dopadov a $kod.
Optimalny variant musi byt schopny zosuladit poziadavky spoloCenského rozvoja s potrebami
ochrany prirody a prirodnych zdrojov, pri udrZzani ekologickej stability Uzemia, preto je potrebné
posudit zachovanie stupfia stability Uzemia pri jednotlivych navrhoch variantov obnovy a rozvoja
Uzemia.

Posudenie a vyhodnotenie navrhovaného rieSenia

Hodnotenie kvalitativnych pomerov uUzemia bolo prevedené pomocou navrhnutého Katalégu
ukazovatelov a kritérii pre hodnotenie rozvojového potencialu prostredia. Algoritmus ulohy sa
opieral o vypocet hodnoty parametra U, ako hodnoty vyjadrujucej suhrnnu kvalitu prostredia.
Vypocet ukazovatela kvality prostredia pre nulty variant V,, a navrhovany variant V, je uvedeny
v tabulke 1.

Variant V, zahffia nasledovné navrhy:

- vystavba Sportového aredlu a komplexu rekreaénych zariadent,

- zvy8enie miery navstevnosti Uzemia na zaklade pritomnosti atraktivnych umelych objektov
(lyziarsky vlek, ihrisko, klzisko),

- rekonstrukcia objektov fudového stavitelstva, vyuzivanie nevyuzitého bytového fondu, zvysenie
Standardu existujucich zariadeni ubytovacich a stravovacich zariadeni,

- zvy8enie ponuk pracovnych prileZitosti,

- modernizacia, skvalitnenie a rozSirenie suCasnej vybavenosti, sluzieb a ponuky pre Sportové
vyuzitie,

- dobudovanie dopravnej a turistickej infrastruktury,

- zvySenie starostlivosti o verejné a sukromné priestranstva, vybudovanie zachytnych parkovisk,

- neprepustenie nadmernych zasahov do terénu a maximalna ochrana prirody,

- rozvoj agroturistiky.

Tab. 1 Vypoc&et ukazovatela kvality prostredia pre variant V,, V,

Varianty V,, V4

DielCie ukazovatele Wj Py P, Ui Uj UjoX Wi Ui1x Wi

1. Relief a topograficky | 0,01556 |50 |50 |0,16666 |16 0,00259 |0,24896

charakter

2. Vodny potencial 0,03307 |0,50 |1,5 |0,01653 |0,06698 |0,00826 |0,00221
5

3. Pédny potencial 0,03240 [1,5 |2 0,5 0,75 0,01721 ]0,0243

4. Stav ovzdusia 0,03442 |25 |20 |0,88549 |0,76303 |0,03047 |0,02626

9

5. Rastlinné spolocenstva 0,02023 |9 7 0,9 0,7 0,01820 |0,01416

6. Zivogisne spoloenstva 0,02022 |6 4 0,6 0,4 0,01213 |0,00808

7. Vodné plochy 0,01854 |10 |10 |0,7261 |0,7261 |0,01346 |0,01346

8. Lesné plochy 0,01753 |20 |20 |0,98893 |0,98893 |0,01733 |0,01733
7 7

9. Polnohospodarska péda 0,02157 |1 1 0,09549 |0,09549 |0,00205 |0,00205
1 1

10. Prir. vytvory achranené|0,02700 |2 2 0,4 0,4 0,0108 |0,0108

Uuzemia

11. Historicky vyznam 0,02565 |22 |22 0,22 0,22 0,00564 |0,00564

12. Vedecky vyznam 0,01656 |2,50 | 2,50 |0,40612 |0,40612 |0,00672 |0,00672
6 6

13. Kultdrny vyznam 0,01790 |1 2 0,33333 |0,66666 |0,00596 |0,01193
3

14. Vychovny vyznam 0,01453 |1 3 0,09549 |0,65450 |0,00138 |0,00951

8

15. Prvky nadreg. zaujmu|0,02126 |1 3 0,86602 |0 0,01841 |0

obyvatel. 5

16. Percepcia 0,01045 |2,50 | 2,50 |0,63657 |0,63657 |0,00665 |0,00665
4 4
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17.Kompozi¢né usporiadanie 0,01146 1,90 | 1,90 | 0,95 0,95 0,01088 |0,01088

18. Zacllenenie technického diela | 0,00843 |7 9 0,98289 |1 0,00828 |0,00843
7

19. LieCebny vyznam 0,02261 |0,5 |2 0,01620 |0,57037 |0,00036 |0,00499
3 0

20. Rekreacna hodnota 0,01349 |2 2 1 1 0,01349 |0,01349

21. Rekreaény potencial 0,01554 |30 |60 |0,62547 |0,99989 |0,00971 |0,01553
2 6

22. Znecistenie ovzdusia 0,02669 0,50 |0,9 |0,25 0,45 0,00667 |0,01201

23. Znecistenie povrchovych véd |0,02837 |0 0 0,9 0,9 0,02553 |0,02553

24. Erodobilita pody 0,02500 |0,10 | 0,10 [ 0,99364 |0,99364 |0,02484 |0,02484
9 9

25.Zatazenie hlukom 0,02567 |40 |70 |[1,00917 |0,33897 |0,02590 |0,00870
6 6

26. Dopravné systémy 0,02534 |0,15 |0,6 |0,66831 |0,312 0,01693 |0,00790
2

27. Odpadové hospodarstvo 0,02363 |2 2 0,84799 |0,84799 |0,02003 |0,02003
6 6

28. Devastacia tazbou 0,01994 [1,50 |2 0,625 0,5 0,01246 |0,00997

29. Urbanizacia 0,01385 |35 |40 |1 0 0,01994 |0

30. Riadena ochrana 0,02970 |15 |15 0,85 0,85 0,02524 |0,02524

31. Bytové budovy 0,02970 0,60 |0,60 |0,6 0,6 0,01782 |0,01782

32. Budovy pre admin, ob.|0,00912 (0,10 |0,2 |0,86249 |0,73695 |0,00786 |0,00672

a sluzby 6 5

33. Hustota osidlenia 0,00270 |[150 |[150 |1 1 0,0027 |0,0027

34. Pracovné prilezitosti 0,02363 |0,45 (0,75 |0,85318 |0,71875 |0,02016 |0,01698
7

35. Zivotné podmienky 0,02835 0,70 |1 0,70 1 0,01984 |0,02835

36. Doprava 0,01722 |0,70 |0,9 |0,12026 |0,00564 |0,00021 |0,00009
3 0

37. Pristupnost stredisk cest.|0,02027 |0,20 | 0,25 | 0,998 0,9975 |0,02022 [0,01698

ruchu

38. Obytné prostredie 0,01418 |1 1 1,00000 |1,00000 |0,01418 |0,01418
3 3

39. Ubytovacie zariadenia 0,01047 |0,10 | 0,25 |0,86249 |0,67807 |0,00903 |0,00709
6 1

40. Stravovacie zariadenia 0,01081 |0,15 (0,25 |0,79836 |0,67807 |0,00863 |0,00732
6 1

41. Sportové zariadenia 0,00811 |0,15 | 0,25 |0,79836 |0,67807 |0,00647 |0,00549
6 1

42. Skolstvo, zdravot., socialna|0,01821 [0,4 |0,4 |0,50789 |0,50789 |0,00924 |0,00924

sféra 8 8

43. Kulturna a ina ¢innost 0,00676 |15 |25 |05 0,83333 |0,00338 |0,00563

3

44. Zasobovanie vodou 0,02665 |0,6 |0,6 |0,14648 |0,14648 |0,00390 |0,00390
8 8

45. Kanalizacia 0,01787 |0 0 1 1 0,01787 |0,01787

46. Zasobovanie teplom 0,02227 |0,4 |04 |0,50789 |0,50789 |0,01131 |0,01131
8 8

47. Ostatné siete 0,00743 |0,6 |0,6 |0,24598 |0,24598 |0,00182 |0,00182
9 9

48. Turisticky ruch 0,00608 |0,3 |0,15 |0,11614 |0,79836 |0,00070 |0,00485
7 6

49. Ekonomicka efektivnost 0,02093 |0,5 |3 0,01620 |1 0,00033 |0,02093
3

50. Vykonnost 0,01183 |06 |2 0,06482 |0,50193 |0,00076 |0,00593
6 1

51. Naklady 0,01385 |0,6 |2 0,024 0,37037 |0,00033 |0,00512

0
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52. Vystavba 0,00439 |1 1,5 |0,95000 |0,84896 |0,00417 |0,00372
9 0

53.Energeticka naro¢nost' | 0,01385 |1,5 |1,5 |0,5 0,5 0,00692 |0,00692

prevadzky

54.Spoflahlivost a bezped. 0,02331 |2,5 |2,5 |0,83333 |0,83333 |0,01942 |0,01942

prevadzky 3 3

55. Rozvojova adaptabilita v ¢ase | 0,00910 |2 2,5 10,85028 |0,92966 |0,00773 |0,00845
3 7

Ukazovatel kvality prostredia 0,61274 |0,82766

Legenda:

w;— vahovy koeficient, hodnota kvalitativneho multiplikatora
Py — analyticky ukazovatel pre variant Vg

P, — analyticky ukazovatel pre variant V,

Ujo— hodnota kvalitativneho multiplikatora pre variant Vg
Uji— hodnota kvalitativneho multiplikatora pre variant V4

Vysledky

Po stanoveni hodnoty ukazovatela kvality prostredia je mozné zhodnotit' Varianty nasledovne:
Nulty variant Vo:

- hodnotenie su€asného stavu Uzemia predstavuje vychodiskovy krok pre porovnanie zmien
v Uzemi (pozitivnych aj negativnych) v suvislosti s navrhnutymi aktivitami,

- variant nepredstavuje Ziadne zmeny v obci,

- z ekonomického hladiska pocita so stagnaciou cestovného ruchu a rozvojom sidla v danej
oblasti, nakolko sulasny stav uUzemia disponuje znaénym potencialom pre rozvoj turizmu a
rekredcie, zatial nie vefmi vyuZivanym,

- z ekologického hladiska sa javi ako najvhodnej$i variant.

Variant V;:

- navrhnuté aktivity sa zameriavaju na posilnenie nadregionalneho vyznamu rekreacnej lokality,
zvySenie Standardu existujucich ubytovacich a stravovacich zariadeni a na vybudovanie novych
zariadeni,

- variant je z environmentalneho a ekonomického hladiska optimalny a aktualny, hodnota kvality
prostredia sa zvySi oproti su¢asnému stavu, avSak index stability poklesne.

Zaver

Zakladnou ideou kazdej obce je v3estranny rozvoj uzemia v zdujme zvySenia kvality Zivota jeho
obyvatelov, priCom velmi délezZita je spolupraca medzi ob&anmi obce. Vychod Slovenska patri
k najmenej rozvinutym Castiam Slovenskej republiky, napriek tomu disponuje nespocetnym
mnozstvom obci, ktoré disponuju nielen prirodnym, ale aj kulturnym bohatstvom.

V tomto prispevku su vramci prezentacie ekologickych a turistickych hodnét v Karpatskom
regione podané zakladné informacie o obci SpiSské Bystré z teoretického a analytického hladiska
a v navrhovej Casti su opisané mozné navrhy na rozvoj danej obce. Na zaklade ziskanych
informacii je zname, ze tento regién je atraktivnym uUzemim pre cestovny ruch a turistiku
s medzinarodnym vyznamom a Ze disponuje velkym mnozZstvom kultirneho a prirodného
dedicstva pre rozvoj turizmu.
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Summary

Using of the landscape influences the entire ecological stability and quality of the territorial
structure of the area. This requires a knowledge and evaluation of those factors, which have a
positive or negative influence on its territorial or functional use. Negative influence of
anthropogenic activity can be partially avoided or reduced by providing for the ecological
optimization of the territory. This paper presents methodology, based on Total index of
environment quality, Landscape ecological planning, Mariot’'s evaluation of suitability for tourism,
which evaluate the development potential of the area. Above mentioned methodology was applied
in condition of village SpiSské Bystré in the north-east part of Slovakia for two alternative
variations of the land using. Total index of environment quality presents potential of the model
territory for needs of its future development. There were assigned databases of main indicators
modified for evaluation of the development potential of the area with the emphasis to technical
and civil facilities. Development possibilities of the territory are impacted by natural and
anthropogenic factors which significance is expressed by value of index of environment quality.
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Forest parks
Lesnické parky

5 Richard Slaby
Ceska lesnicka spolec¢nost o.p.s.

Abstract

Relation of society and nature conservation passed through long development since 1838 when
the Count Buquoy on impulse of enlightens foresters promulgated so-called “Zofinsky prales”
(Sophia Virgin Forest).

Forests represents indivisible part of our cultural environment and they value is often
underestimated. They have i. a. psychological and emotive proportion. Forests belong to the
cultural landscape moulded by men through millennia and the basis for today's forest rules
management was laid up in ,Forest Orders" of Empress Maria Theresa already in 1755. Except of
restrictions aimed to stop forest stands devastation the possibility of open access to forests is
dated since that time.

Already the first foresters realised a need of forest protection and their environment. An opinion is
sometimes instil into the public that foresters are on behind of everything bad what we can see in
our forests stands in spite of the fact that it is mostly the inheritance ,form ignorance", frequently
from the ,socialistic megalomania" era.

Forestry parks inspired by International Model Forest Network (IMFN) offer an alternative to
traditional way of environment conservation and so they should be considered as support of state
nature protection, which can be suitably supported by this new element. Forestry parks offer quite
new and unprecedented phenomena — opening partnership of interested subjects.

Idea of park administration is based on collaboration of local inhabitants and their concern on
such management of cultural landscape, which is proper and alluring for all kind of its usage
including various manners of recreation. Naturally, the existence and presentation of sustainable
forest management is typical of respective region as in the case of IMFN locations.

The first Forestry Park in the Czech Republic had been promulgated in the Kfivoklat region in
2010.

Keywords: sustainable forest management, cultural landscape, nature protection, collaboration
of stakeholders. International Model Forest Network

Uvod

Od roku 1838, kdy byl na popud osvicenych lesnikd, hrabétem Buquoyem vyhlagen Zofinsky
prales, pfes slavny Yellowstone, prodel vztah spole¢nosti a ochrany ptirody dlouhym vyvojem.
Lesy jsou nedilnou soucéasti naseho kulturniho prostiedi s Casto nedocefiovanou hodnotou.
Kromé jiného maji rozmér psychologicky a emotivni. Jsou soué&asti kulturni krajiny utvarené lidmi
po tisicileti. Zaklad pro dnesni pravidla zachazeni s lesy poloZila ve svych ,Lesnich fadech® iz
vroce 1755 cisafovna Marie Terezie. Kromé restrikci s cilem zastavit devastaci lesl se od té
doby datuje i moznost vstupu do lesu.

Potfebu chranit lesy a jejich prostfedi si uvédomovali jiz prvni lesnici. Dnes se vSak Casto
spolecnosti vstépuje nazor, ze to jsou oni, kdo mlze za vSe Spatné, co v nasich lesich vidime a
pfitom mnohdy jde o dédictvi ,z nevédomosti“, mnohdy z obdobi ,socialistické megalomanie®.
Vykopava se tak umély ,pfikop“, mezi lesniky a ochranou pfirody. Pfitom vétSina lesniku ke
svému oboru pfiSla pfes prvotni vztah k pfirodé. Tento proces stavi lesniky u spole¢nosti do
Spatného svétla, znevazuje jejich praci a zaroven se snazi nepfimo nabizet alternativu, Ze ,nékdo
jiny* se bude o lesy starat z pohledu spolecnosti Iépe. Tyto mySlenky se objevuji zejména se stale
se zvétSujicim ¢asovym prostorem a potfebou rekreace a pokradujicim trendem vyclefiovat stale
nova a nova Uzemi z bézného lesnického hospodareni a zacleriovani téchto oblasti do nékterého
z rezim0 Fizené ochrany pfirody.

Vyuzivani lestl a prikladné lesnické hospodareni

Lesy v Ceské republice jsou od vzniku osidleni stfedem pfirozenych mnohostrannych zajmii
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lesa jako obnovitelného zdroje ekologické dfevni suroviny trvale roste a poroste i do budoucna.
Vedle environmentalniho vyznamu lesa pro zachovani biodiverzity tak les zaroven predstavuje
dllezitou soucast ekonomiky a to at pfimo (zpenézZeni dfeva), nebo nepfimo, kdy se stava
prostorem pro traveni volného Casu:

e prostorem pro myslivost,
e rybafeni,
e sportovni a dalSi turistické vyziti vefejnosti (cestovni ruch)

Tento, v dlouhodobém horizontu nezvratny, trend je v Evropé viditelny zejména po druhé svétové
valce a vede i ke zméné pohledu na les, kdy vétSinovou spolecnosti jiz neni venkovské
obyvatelstvo, ale obyvatelé mést, pro které les neni zdrojem obzivy, ale kterymi je vniman
predevsim jako prostor pro rekreaci.

Pfikladné lesnické hospodareni je v oblasti stfedni Evropy jiz nékolik set let vedeno snahou o
»irvale udrzitelné obhospodafovani® i kdyZ se tomu tak v minulosti nefikalo a neni az na néjaké
specialni pfipady v rozporu s béZznymi zajmy ochrany pfirody. Mimo jiné je rozumné hospodareni
v lesich v zajmu vodohospodafr, krajinnych ekologt, krajinnych inzenyrd a podporuje pfistupnost
les(l i vyuzivani lesu k rekreaci. Nejde zde jen o hustotu cestni sité, ale i o pfistupnost viastnich
porostnich skupin, které v pfirodnich lesich neni rozhodné samozfejmosti. Pokud se na nékterém
uzemi ma z celospolecenského hlediska upfednostriovat specialni management, fedi to lesni
zakon upravou kategorie lesa. Kromé lest hospodaiskych mame podle lesniho zakona lesy
ochranné a lesy zvlastniho urceni.

Dobry stav lesa je vysokym celospoleCenskym zajmem, ktery Siroce pfesahuje ramec jednoho
rezortu ¢i pramyslového odvétvi. Na stavu lesa se jiz nyni projevuji dopady klimatickych zmén
CastéjSim vyskytem extrémnich jevd, jakymi jsou vichfice, extrémni sucha a nasledné pozary ¢i
naopak povodné a snéhové ¢i mrazové kalamity. Lesy oslabované plsobenim téchto abiotickych
¢initel budou stale vice nachylné k rozvoji hmyzich ¢&i houbovych skidcu. Uvedena rizika budou
s vysokou mirou pravdépodobnosti i nadale rlst a to stavi nejenom vlastniky a spravce lesa, ale i
celou spole¢nost pfed mnoho novych ukoll, kterym se musi lesnictvi v€as pfizplsobit. Proto je
treba hledat nové pristupy k trvale udrzitelné péci o hospodarské lesy v€etné novych forem
zapojeni vefejnosti.

Prezentace lesnictvi u verejnosti

Lverejnost’, jak jiz bylo fe€eno dnes pochazi vétsinou z mést a neni, na rozdil od minulosti,
bezprostfedné na venkovském prostiedi existentné zavisla. Pfesto o osudu venkova
prostfednictvim voleb, nebo utvafenim vefejného minéni, spoleéné s ,méstskymi“ Ufedniky, ve
velké mife rozhoduje. Lesnici by méli prezentovat vysledky prace generaci svych pfedchudcu a
pomoci tak utvaret nejen pozitivni vztah vefejnosti k lesu, jako takovému, ale i praci téch, ktefi se
o tento les, jako dullezitou soucast moderni kulturni krajiny, staraji.

Jednim ze zpusobl prezentace je ,lesni pedagogika®, ktera si klade za cil pozitivné ovliviiovat
zejména mladou generaci, dalSi moznosti je prezentace pfikladného lesnického hospodareni
pFimo v lesich. U podniku Lesy Ceské republiky se pred lety zacaly zakladat za timto Ucelem
,oemonstraéni objekty“. Na vétSich uzemnich celcich se dnes zakladaji ,Lesnické parky®,
inspirované Mezinarodni siti modelovych lesu, nabizejici alternativu k vzitému zplsobu ochrany
pfirody a mohou tak vhodné statem zajiStovanou ochranu doplfiovat. Nabizeji zde zcela novy
fenomén — oteviené partnerstvi zainteresovanych subjekt(l. Zakladem jsou mistni obyvatelé a
jejich zajem na takovém managementu kulturni krajiny, aby byla lakava pro Setrné zpusoby
rekreace. MySlenka stoji na osvété v podobé prezentace trvale udrzitelného obhospodafovani
lesli typické pro danou oblast v€etné prezentace navaznych technologii z oblasti zpracovani
dfeva ¢&i energetiky. V Ceské republice jsou dnes lesy v riiznorodém vlastnictvi a lesnické parky
s demonstraénimi objekty dokladajicimi modelové hospodafeni se mohou stat vhodnym
nastrojem pro nenasilnou formu osvéty a vzdélavani. Vybudovanim sité lesnickych parkd tomu
lze zasadné napomoci a zaroven tim Ize posilit existujici sit€ uzemi, tvoficich kostru stability
pfirodnich ekosystému v narodnim i nadnarodnim méfitku.

Pozitiva:
e respektuje princip dobrovolnosti
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e uplatriuje se pfistup budovani ,zdola“ vedouci k rozvoji obCanské spolecnosti a posilovani
demokratickych principll ve spoleénosti

e naplfuje kritéria polyfunkéniho lesniho hospodafstvi

e produkéni funkce lest na uzemi lesnickych parkll neni popirana, naopak je rovnocenna
tzv. mimoprodukénim funkcim lesu

e umoznuje vyhlaseni pfi jakémkoliv druhu vlastnictvi nebo spravy lesu

e existuje velmi silny potencional mozné identifikace lesnich hospodar(, mistnich obyvatel
a podnikateld s timto novym institutem

e nabizi alternativu k managementu uplatfiovanému organy statni spravy u vyhlasenych
kategorii chranénych GUzemi dle zakona o ochrané pfirody a krajiny

e umoznuje zapojeni a iniciativu vlastniku lest

e pfedstavuje unikatni moznost osvéty v oblasti tvorby krajiny a lesniho hospodafstvi, jak
pro nahodné navstévniky, tak pro fizenou osvétu a lesni pedagogiku

Negativa:

e tento institut zatim neni zakotven v pravnim fadu CR, coZ ov8em neznamena, Ze
dodrzovani principd nebo obecnych podminek, by nebylo pro smluvni partnery zavazujici

e daldi ,novy“ institut generuje po&atecni problémy s akceptaci

e novy institut dale diverzifikuje a =zdanlivé tfisti usili pfi zajiStovani udrziteiného
hospodareni a v ochrané uzemi

Tak jako i v jinych oblastech lidského plsobeni je z vySe uvedeného zifejmé, ze vztah spole€nosti
k lesu a k jeho vyuzivani se odehrava ve tfech hlavnich rovinach vyznamovych slozek, tj. v roviné
ekonomické, socialni a environmentalni. Tyto roviny od sebe nelze navzajem oddélit a naplnéni
cild v roviné jedné musi doprovazet i plnéni cild v rovinach ostatnich. Z historického i budouciho
podhledu se ve vztahu Clovéka k lesu zdsadné promita i faktor Casu, resp. faktor vyvoje poznani a
stavu lidské spolecnosti. S ohledem na &asovou naro¢nost s jakou se redlné promitaji metody
lesnického hospodaieni do stavu lesa, hraje v lesnictvi, vice neZ v jinych odvétvich, roli
dlouhodobé planovani zaloZzené na odbornych podkladech a prognézach podloZenych vysledky
védeckého vyzkumu. Proto Ize spatfovat zasadni vyznam vzniku lesnickych parkd rovnéz
v moznosti védeckého ovéfovani a srovnavani vysledkd odliSnych metod a pfistupl k vyuzivani
lesa.

Prvnim lesnickym parkem byl v ramci CR z podnétu pana Ing. Pechy za aktivni uéasti Ceské
lesnické spole¢nosti vyhlasen v roce 2010 park Kfivoklatsko. Druhym lesnickym parkem byl dne
22. dubna 2011 vyhlasen SLP Kitiny. Tretim lesnickym parkem bude vyhlagen 11. kvétna 2011
Lesnicky park Bezdéz.

Zaveér

Ceska lesnicka spoleénost zpracovala na zakazku Ministerstva zemédélstvi v roce 2010 studii o
vhodnych moznostech managementu lesnickych parkd. Lze predpokladat, Ze pfipravované
,Zasady statni lesnické politiky*, které by letos koncem roku méla projednat viada CR, pomohou
institucionalizovat tento termin v ramci naseho pravniho fadu a rozvoj v této oblasti povede
k vytvofeni dobrovolného spole€enstvi, jakési ,asociaci® lesnickych parki a to vSe za
pfedpokladu, Ze se neznehodnoti zakladni mysSlenka vzniku lesnickych parkd, tedy dobrovolna
iniciativa vlastnikl, obyvatel, mistnich podnikatell a samospravy. Podobné dobrovolné sdruzeni
je predpokladem zaclenéni do mezinarodni sité lesnickych parka, véetné zapojeni do
mezinarodnich rozvojovych projektl Evropské unie.
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Summary
Introduction

Relation of society and nature conservation passed through long development since 1838
when the Count Buquoy on impulse of enlightens foresters promulgated so-called Zofinsky prales
(Sophia Virgin Forest).

Forests represents indivisible part of our cultural environment and they value is often
underestimated. They have i. a. psychological and emotive proportion.

Already the first foresters realised a need of forest protection and their environment. An
opinion is sometimes instil into the public that foresters are on behind of everything bad what we
can see in our forests stands in spite of the fact that it is mostly the inheritance ,form ignorance”,
frequently from the ,socialistic megalomania" era.

Forest utilization and exemplary forest management

Since the appearance of settlement the forests in the Czech Republic are a centre of
natural various interests of different society components. They represent one of the most
important environmental factor and together belong to the most important sustainable renewable
raw resources.

At the same time in addition to the environmental importance for maintaining biodiversity
forests represent an important part of economy and space for leisure time.

A good forest condition is a high social interest which broadly overruns the framework of
one department or industrial sector. That is why it is important to look for new approaches to
sustainable forest management together with the new forms how to involve society.

Presentation of forestry and society

~oociety” as it has been said comes mostly from towns and is not contrary to the past
time dependent directly on rural environment. Nevertheless it decides to the great extent about
the fate of the country by means of elections or public opinion creation together with the town
officials. Foresters should present the work results of their predecessor generations and help to
create not only the positive relation of the society to the forest as itself but also the work of those
who take care about this forest as an important part of modern cultural landscape.

One way of presentation is the ,forest pedagogy“ which has intention to influence
positively especially the young generation. Other possibility is the presentation of the model forest
management directly in forests. The company Forests of the Czech republic began to create
,Demonstration objects* with this intention. Forestry Parks are founded on bigger land units in
these days. Forestry parks inspired by International Model Forest Network (IMFN) offer an
alternative to traditional way of environment conservation and so they should be considered as
support of state nature protection, which can be suitably supported by this new element. Forestry
parks offer quite new and unprecedented phenomena — opening partnership of interested
subjects.

Idea of park administration is based on collaboration of local inhabitants and their concern
on such management of cultural landscape, which is proper and alluring for all kind of its usage
including various manners of recreation. Naturally, the existence and presentation of sustainable
forest management is typical of respective region as in the case of IMFN locations.
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The Czech Republic has two Forest Parks now and during May there will be the third one.

Conclusion

It is possible to suppose that the prepared “Principles of the State Forest Policy” which
should be negotiated by the Government of the Czech Republic will help to introduce this term to
our legislation and the development in this field will go on to the creation of voluntary community,
an “association” of forest parks, provided that the fundamental idea of forest parks creation will
not be devalued, that is to say the voluntary initiative of owners, inhabitants, local enterprises and
local authority. Similar voluntary association is a presumption for integration into international
network of forest parks including integration to EU international development projects.
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Geography of Tourism - Ideal Field to Study Problems of Recreational Use of
Natural Surroundings at Universities
Geografie cestovniho ruchu — idealni prostor pro studium problematiky
rekreaéniho vyuzivani pfirodniho prostfedi na VS

Eva Janouskova
Vysoka Skola polytechnicka Jihlava, Katedra cestovniho ruchu

Abstract

The contribution presents a subject of ,Geography of tourism“ as a suitable base to study
relations between recreational use and protection of nature within given territory. This
geographical knowledge is necessary for sustainable development of the territory in a way of
finding balance between activities. ,Geography of tourism“ is one of the compulsory subjects
which creates the basis of the Travel/Tourism course in the frame of Economy and management
study program at the College of Polytechnics Jihlava. The analysis of natural territory potential is
also the topic of many bachelor thesis.

Key words: Tourism, Geography of tourism, nature protection, recreational use of natural
territory.

Uvod

Cestovni ruch je celospoleCensky fenomén. V uz8im slova smyslu se jednd o ekonomickou
aktivitu, ktera je vyznamnou soucasti hospodarstvi vétSiny statd. Ma pozitivni vliv na dalsi
ekonomicka odvétvi, jako napfiklad dopravu, stavebnictvi nebo bankovnictvi. Mélo by byt
samozfejmosti, ze lidé, ktefi v tomto odvétvi pracuji, maji vzdélani odpovidajici pozadavkim na
pozici, kterou zastavaji. Rekreaéni vyuzivani pfirodniho prostfedi pIni pro navstévnika nejenom
funkci poznavaci, ale nabizi také relaxaci, aktivhi odpocinek. Chranéna Uzemi by méla byt
navstévnikim pfistupna jako zdroj vySe uvedenych funkci. OvSem rozumné, tak, aby
nedochazelo k poskozeni uzemi. Je proto nutné peclivé vzdélavat budouci odborniky pusobici
v této oblasti. Zaméfit se na schopnost analyzovat situaci a sva rozhodnuti €init s ohledem na
trvalou udrzitelnost pfi vyuzZivani uzemi.

Tercialni stupen vzdélavani v oboru Cestovni ruch

Obor Cestovni ruch a obory pfibuzné Ize v Ceské republice studovat na stfednich odbornych
Skolach a nasledné pak v bakalarskych nebo i magisterskych studijnich programech, které jsou v
nabidce fady naSich vysokych $kol. Vysoka $kola polytechnicka Jihlava (dale VSPJ) nabizi
zajemcum o studium celkem Sest bakalafskych oborl v ramci tfi studijnich programu. Cestovni
ruch je jednim z oborl studijniho programu Ekonomika a management. Absolvent by mél nalézt
uplatnéni ve vsech oblastech cestovniho ruchu. PredevSim pak v c&innostech obchodné-
podnikatelskych, odborné-provoznich a fidicich ve stfednich ¢lancich struktury fizeni v riznych
funkcich managementu ve vSech organizaéné pravnich formach podnikani i na ufadech a
v institucich vefejné spravy. Uplatnéni absolventd je jak v pozici zaméstnanecké, tak i v pozici
pravniho subjektu podnikani v daném oboru.(6)

Studijni plan oboru Cestovni ruch na VSPJ obsahuje nékolik ptedmétii, ve kterych je FeSena
problematika rekreaéniho vyuziti chranénych uzemi. Jsou to hlavné povinné pfredméty Cestovni
ruch, Geografie cestovniho ruchu, Trvale udrzZitelny cestovni ruch a dale volitelné pfedméty
Ekoturistika a Setrné formy cestovniho ruchu.

Pfirodni rekreaéni zdroje

Turistické destinace pfitahuji navstévniky bohatou nabidkou lokaliza¢nich pfedpoklad(i rozvoje
cestovniho ruchu. Dulezité samoziejmé je, aby v cilovém misté rovnéz existovalo odpovidajici
vybaveni sluzbami pro turisty.

Zakladem pro vyuziti konkrétni oblasti k aktivitam cestovniho ruchu z hlediska pfirodnich
moznosti a z hlediska charakteru a kvality spoleCenskych a kulturné-historickych podminek a
atraktivit jsou tzv. lokaliza¢ni predpoklady (1). Existence a rozsah pfirodnich rekreacnich zdroju
primarné podmifiuji nasledné formovani cestovniho ruchu vregionu a vznik rekreaénich
Uzemnich systém(. Hlavnimi pFirodnimi pfedpoklady rozvoje a rozmisténi cestovniho ruchu
obecné jsou reliéf a morfologické poméry, klima, vodstvo a biosféra.
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Geografie cestovniho ruchu jako védni disciplina

Geografie je interdisciplinarnim a multidisciplinarnim védnim oborem. Umozfiuje pojmenovat
zakladni problémy Zivota a vyvoje lidské spoleénosti v tzv. krajinné sféfe. Dava do souvislosti
vyskyt urcitych jev na zemském povrchu, pomaha vysvétlit a analyzovat jejich pfiCiny a
formulovat mozné dlsledky. Jedna z definic vymezuje geografii jako soustavu véd o zakonech
vyvoje dynamickych prostorovych systému formujicich se na zemském povrchu v procesu
interakce pfirody a spole€nosti (3). ZjednoduSené feceno: Studuji se vztahy, souvislosti,
problémy. Nejde o pouhy popis. Zkoumani vzajemného pusobeni ochrany pfirody a rekreace je
idealni ukazkou propojeni fyzické a socioekonomické geografie.

Geografie cestovniho ruchu je soucasti systému geografickych véd. Je jednou z nejmladSich
disciplin socioekonomické geografie. Ve své vice nez osmdesatileté historii se zaméfuje na
nasledujici okruhy probléma (4):

Analyza a hodnoceni zakladnich faktori a podminek rozvoje cestovniho ruchu

Prostorova analyza cestovniho ruchu

Geograficka analyza hlavnich forem cestovniho ruchu

Geografické aspekty mezinarodniho cestovniho ruchu

Koncepce a prognézy rozvoje cestovniho ruchu a rekreace

Geograficko-kartografické pfistupy a metody v cestovnim ruchu

Udrzitelny rozvoj cestovniho ruchu, hodnoceni viivi cestovniho ruchu na geografické prostredi

Jednim z hlavnich UkolG geografie cestovniho ruchu je tedy pravé studium a vyhodnocovani
pfirodniho rekreaniho potencidlu daného Uuzemi.

Zarazeni problematiky vztahu rekreace a ochrany prirody do vyuky predmétu Geografie
cestovniho ruchu

Geografie cestovniho ruchu je jednim z oborové povinnych pfedmétd, které tvofi zaklad studijniho
planu oboru Cestovni ruch v rdmci studijniho programu Ekonomika a management na Vysoké
Skole polytechnické v Jihlavé. Pfedmét je vyu€ovan po dobu dvou semestrl vzdy v rozsahu dvou
hodin pfednasek a jedné hodiny cviCeni tydné. V prvni Casti (vyuka ve 3. semestru) je po
uvodnich obecnych prednaskach vénovan hlavni prostor Geografii cestovniho ruchu v Ceské
republice (CR). Jedna z dvouhodinovych prezentaci se zabyva specialné systémem ochrany
pfirody v CR v souvislosti s turismem. V rdmci regionalni geografie cestovniho ruchu v CR jsou
zkoumany nase turistické regiony. Zde je kladen velky ddraz na pfirodni pfedpoklady zvlasté téch
regionl, na jejichz uzemi se nachazeji narodni parky, chranéné krajinné oblasti a vyznamna
maloplodna chranéna uzemi. Ve C&tvrtém semestru se studenti zabyvaji cestovnim ruchem
v Evropé a ostatnich svétadilech. | zde je pozornost vénovana ochrané pfirody, ekoturistice,
zasadam trvale udrzitelného rozvoje apod. V priibéhu vyuky Geografie cestovniho ruchu se
dostdvame k problematice udrZitelného rozvoje cestovniho ruchu prakticky neustale. Studenti
dostavaji prostor ve cvi€enich k samostatnym prezentacim a naslednym diskusim. UC&i se
hodnotit vliv aktivit cestovniho ruchu na krajinu, na pfirodni i na socioekonomickou sféru,
rozliSovat negativni, ale také pozitivni dopad téchto aktivit.

Moznosti aplikace poznatk( studenty v pribéhu studia

Studenti dostavaji moznost ovéfit své poznatky a ziskat dalSi informace a podnéty v fadé aktivit
v prubéhu studia. Pfedevsim v povinném pfedmétu Praxe, kdy kazdy student musi splnit 22 tydn(
praktické ¢innosti rozdélené takto (5):

e Souvisla &trnactitydenni semestralni praxe a dvé tfitydenni praxe vzdy v jiném subjektu v
riznych zafizenich cestovniho ruchu (cestovni kancelafe a agentury, hotely, turisticka
informacni centra, organizace cestovniho ruchu, odbory cestovniho ruchu na krajskych a
méstskych Gfadech atd.) v Ceské republice, nebo v zahraniéi.

e Dveé tydenni povinné praxe formou zajezdu, kdy se studenti aktivné podileji na pfipravé i
prab&hu zajezdu ve spolupraci se $kolni cestovni kancelafi VSPJ. Odbornou naplni praxe
jsou poznatky z Geografie cestovniho ruchu, Deéjin uméni, Metodiky privodcovské
¢innosti, SluZzeb cestovniho ruchu a dalSich odbornych predméti. V programu
zahraniénich tydennich praxi jsou zafazeny i pfirodni atraktivity (Svycarsko, Rakousko,
Provence), tuzemské tydenni zajezdy sméfuji vyloZzen& do chranénych oblasti (Ceské
Svycarsko, Broumovsko).

Dalsi pfilezitosti, kde student muze hloubéji zkoumat rekreacni zatizeni pfirodni lokality, je tvorba
bakalafské prace. Kazdoro¢né absolvuje studium oboru Cestovni ruch na VSP Jihlava pfiblizné
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250 studentli. Témata bakalafskych praci, ktera studentim nabizime, zahrnuji pomérné Sirokou
oblast. V nabidce jsou témata obecné ekonomicka, témata z mnoha riznych oblasti cestovniho
ruchu, témata, ktera se tykaji psychologie, Fizeni lidskych zdroji atd. Vyjimkou nejsou prace
v angli¢tiné, némciné nebo Spanélstiné. Nasledujici pfehled je pouze ukazkou témat, v ramci
kterych se student musi hloubé&ji zabyvat vlivem cestovniho ruchu na pfirodni prostfedi. Témata
byla vybrana z kompletni nabidky vypsané studentiim oboru Cestovni ruch VSPJ v roce 2010 a
2011:

e Analyza geografickych pfedpokladt cestovniho ruchu vybraného regionu

Analyza potencialu pro rozvoj zahradni turistiky na Vysociné

Analyza tradice a perspektiv chatafeni a chalupareni v Ceské republice

Atraktivita georeliéfu Nizkého Jeseniku pro cestovni ruch

Ekoturistika v narodnich parcich

Hostynské vrchy - soucasny stav a potencialni moznosti dalSiho rozvoje cestovniho ruchu
Charakteristika agroturistiky ve vybraném regionu

Chranéna uzemi okresu Jihlava a jejich vyuZivani pro cestovni ruch

Marketing ekologicky $etrného podniku cestovniho ruchu

Moravsky kras - vyvoj navstévnosti a srovnani jednotlivych lokalit

Narocénost turistickych tras v CHKO Pélava

Nauéna a zaZitkovéa stezka AdrSpasskymi skalami

Navstévnost Adrspassko-teplického skalniho mésta

Region Podyji - moznosti pro zdravotné handicapované turisty

Rekreacni potencial mistni krajiny (hodnoceni vybranych faktort obce)

Rekreacéni vyuZivani prostoru Brnénské prehrady

Strategicky plan dané lokality z hlediska cestovniho ruchu

SWOT analyza vybrané lokality v CR - potenciéini novy cil cestovniho ruchu

Turisticka oblast Jeseniky - moZnosti pro télesné postizené navstévniky

Turistika a ochrana pfirody v NP Podyji

Tvorba nauéné stezky pro vybranou lokalitu cestovniho ruchu v CR

Tvorba produktti pro zafizeni venkovské turistiky

Valassko jako turisticka destinace

Venkovska turistika v oblasti Ceska Kanada

Vliv pfirodnich rizik na cestovni ruch

Zajimaveé skalni utvary Jihlavskych vrchi

Zajimavé skalni utvary v CHKO Zd'arské vrchy

Béhem studia VSPJ maiji navic zajemci z fad studentd moZnost absolvovat zajimavé prednasky
odbornikll z praxe, U€astnit se domacich i zahrani¢nich studentskych workshopu a konferenci,
kde se pocita se zafazenim studentskych pfispévku. Jako pfiklad Ize uvést spolupraci s podobné
odborné zaméfenou rakouskou vysokou $kolou FH Wien - Institut fir Tourismus-Management.
S touto $kolou realizuje VSPJ od roku 2009 spole¢ny projekt ,Spoluprace vysokych kol
v cestovnim ruchu® v rdmci programu Evropska tuzemni spoluprace Rakousko - Ceskéa republika
2007 — 2013. Jednou zkliCovych aktivit projektu je pofadani spoleénych mezinarodnich
konferenci, kde dostavaji ve zvlastni sekci studenti prostor pro sva vystoupeni.

Zaveér

Od samého zacatku existence lidstva je jeho vyvoj poznamenan vztahem k pfirodnimu prostredi.
Od pocate¢ni plGvodni faze determinace, kdy u pravékého clovéka pretrvavala zavislost na
pFirodé, lidstvo diky své rostouci zemédélské Cinnosti a nasledné primyslové revoluci preslo
k fazi konkurence. V sou¢asném, tzv. postindustrialnim obdobi se rozvijeji nové vyrobni postupy
a technologie. Ekonomicky silné oblasti jsou schopny vyé€lenit prostfedky na ochranu a také
obnovu pfirodni sféry. Vztah ¢lovéka k pfirodé zde ma podobu kooperace (2). Tento vztah maze
byt udrzitelny pouze za pfedpokladu, zZe jej budou mit na starosti lidé s odpovidajicim vzdélanim.
Véfim, ze svlj vyznamny podil maji vtomto sméru vysoké Skoly, které pfipravuji odborniky
v oboru Cestovni ruch.
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Summary

Tourism becomes an ever more remarkable part of the life for a big number of people. Travellers
are taking advantage of the rich potential of tourism presumptions of tourism regions. Well
preserved natural territory belongs to these presumptions. Fast development of tourism in these
regions may cause positive, but also negative consequences. It is necessary to ensure
reasonable sustainability of territory development to save natural territory from the influence of
growing tourism. It can be implemented only by the people with satisfactory education in this field.
There is the big meaning of the course Geography of tourism in this relationship. This branch is
one of the youngest branches of socioeconomic geography. Sustainability of tourism, evaluation
of the influence of tourism on geographical surroundings belongs to the aims.
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Children's playgrounds in suburban forests
Détska hfisté v pfiméstskych lesich

Pavla Kotaskova
LDF Mendelovy univerzity v Brné

Abstract

Contribution will be focused on the design and construction of playgrounds with using suburban
forests. Implementation of children's playgrounds should be resolved with regard to safety and
technical requirements of the applicable European standards. But treatment of the land must be
solved comprehensively. It must be created nice, clean and quiet environment where the green
elements will be adequately represented and adequately spread. Course passes gradually into
the stand without damaging the environment. Playground equipment should be attractive for
children, but it doesn’t have to disrupt the nature. Rather, it should coalesce with the natural
environment — in using materials, in choosing the design and deployment. We choose the wooden
materials, occasionally metal. Both materials must be treated by physically harmless and
environmentally friendly coatings.

Keywords: green, nature protection, security, timber structures

Uvod

Les je zakladnim krajinotvornym prvkem udrzujicim stabilitu pfirodniho prostfedi. Stav lesa ma
zasadni vliv na stav celé okolni krajiny v regionalnim i nadregionalnim méfitku.

Pfiméstské lesy se Casto nachazi v tésném sousedstvi souvislé sidlistni zastavby. Les tak vytvafri
pfirozenou pfirodni protivahu méstskému prostfedi. Lesni porosty jsou zafazeny do kategorie
lest pfiméstskych a lest se zvySenou rekreacni funkci dle zakona €. 289/1995 Sb., o lesich.
V téchto lokalitach vefejny zajem na provozovani rekreacnich aktivit pfevazuje nad funkci lesa
produkéni. Lesni porosty v pfiméstském lese mohou byt velmi rozmanité. Z mimoprodukénich
funkci pini pfiméstsky les zejména funkci rekreacni a zdravotni, kdy je vyhledavanym mistem
oddychu, relaxace a umoznuje i aktivni sportovni vyziti. Slouzi obyvatelim mésta, ale i blizkého
okoli.

Les je téz vyznamnym krajinnym prvkem. Laka navstévniky Clenitym terénem, druhovou pestrosti
fauny a flory. Pfiméstsky les vyznamné pfispiva ke zlepSeni kvality zivotniho prostfedi v méstské
krajiné a pfiznivé ovliviiuje mikroklima prostfedi. (www.grabina.cz)

V blizkosti méstskych sidel je vhodné umistovat détska a sportovni hfisté napf. na vychodiskach
cest nebo u pfistupovych cest do pfiméstského lesa, zvlasté pak v lokalitach méné pfitazlivych,
aby pfibylo mist atraktivngjSich, zvlasté pro rodiny s détmi. Détska hfisté s prolézackami,
houpackami, pyramidami, Splhacimi prvky, kmeny na pfelézani apod. jsou potiebna pro télesny
rozvoj, vychovu a zdravotni stav mladé generace.

Material a metody

Zatizeni détskych hfist musi byt navrhovana tak, aby splfiovala pozadavky normy CSN EN 1176 -

Zafizeni détskych hrist. Casti 1 — 7. Norma stanovuje bezpeénostni poZadavky na tato hfiste,

které ochrani dité pfed nebezpec€im, které samo nemusi byt schopno pfedvidat, kdyz zafizeni

pouziva k zamyslenému ucelu, ktery Ize od ného logicky oCekavat.

Jak vyplyva z dal$i normy souvisejici s hfisti, CSN EN 1177 — Povrch hfi§té tlumici naraz —

Bezpec€nostni pozadavky a zkuSebni metody, vSechna détska hfisté musi byt umisténa na

podkladu z vhodnych materiald tlumicich naraz. VySka volného padu nesmi pfevySovat 3 metry.

Nejpouzivanéjsimi a nejvhodnéjsimi povrchy jsou travnik, hluboky pisek nebo kiirovy mulg¢.

ZavéreCnym pozadavkem na détska hfisté je provozni nenaroCnost a predpoklady pravidelné

udrzby. Pro bezpe&nost a dlouhou Zivotnost je nezbytné, aby vyrobce zafizeni poskytl navod na

udrzbu a udaje o kontrolach a jejich Cetnosti. NeudrZzovana zafizeni se po Case stavaji

nebezpednymi a jsou zbyte€né nahrazovana novymi.

Provadi se tyto kontroly:

a) bézna vizualni kontrola — jedna se o kontrolu, jejimz cilem je vyhledat napadné zdroje

nebezpeci, které mohou byt zpUsobeny nasledkem vandalismu, pouzivanim zafizeni
nebo povétrnostnimi vlivy. Bézna vizualni kontrola musi byt €asta, nejlépe denni, a
zamérfuje se zejména na Cistotu zafizeni, jakost Upravy zakladnich povrchd, ostré okraje,
chybéjici ¢asti, nadmérné opotfebeni a soudrznost konstrukce.
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b) provozni kontrola — je podrobnéjSi nez bézna vizualni kontrola, soustfeduje se na
kontrolu provozuschopnosti a stability zafizeni. Je tfeba ji provadét podle pokynt vyrobce
1 az 3 krat za mésic.

c) rocni hlavni kontrola — jejim cilem je zajistit celkovou uUroven bezpecnosti zafizeni,
zakladu i povrchu. (Vanduchova, 2006)

Vysledky

Détska hristé by méla byt situovana déale od silnice na takovych mistech, kde budou mit déti
moznost kromé pobytu na Cerstvém vzduchu, hrat si v krdsném, bezpe&ném, nehluéném a
bezpraSném prostiedi. Zaroveri vybér stanovisté musi vylou€it nebo alespori omezit devastaci
okolnich ploch zelené, které v navaznosti na tyto objekty byvaji Cetné. ldealni je lokalizace
détského hristé do prostfedi se vzrostlou zeleni, ktera vytvafi zdravé a pfijemné mikroklima, ale
nesmi byt v rozporu s bezpeénosti a provozem hfisté. Kazdé hfis§té musi mit oslunéné, ale i
zastinéné plochy.

Reseni hfisté je predevsim tvorba prostoru. Vzdy je nutno pogitat s détskou fantazii a tvofivosti a
ponechat ji dostateCny prostor pro uplatnéni. Déti vSech vékovych kategorii maji mit moznost
rozvijet pfirozenou pohybovou aktivitu.

Vybér materialu

NejvhodnéjSim materialem pro prilezky a houpacky v pfiméstském lese je dfevo. V pfirodnim
prostfedi bude dfevo vhodné zapadat, je pfijemné na pohled i na dotek a ma velkou fadu
pfednosti, jako je tvrdost, pruznost, snadna opravitelnost a udrzba.

Ne kazdy druh dfeva se ale hodi pro venkovni pouziti. Je potfeba dfevo kvalitni, dostupné a
ekonomicky pfijatelné. Ackoli dfevo je nachylné k hnilobé nebo napadeni hmyzem ve
specifickych podminkach, je to vS8ak neodmyslitelné velmi trvanlivy material, kdyz je chranéno
pred vihkosti. Pro nosné prvky je tfeba pouzit dfevo, které patfi do jakostni tfidy S13, nebot vady
dfeva nejen znehodnocuji dfevo, ale Casto snizuji jeho fyzikdlni a mechanické vlastnosti.
Zivotnost dieva jako organického materialu je podminéna i jeho druhem viz tab. 1.

Tab. 1: Porovnani trvanlivosti vybranych dfevin (Koudelka, 2006)

DrFevina Dub Akat | Modfin | Borovice | Smrk| Jedle Buk Habr Olse Bfiza | Topol
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K pouziti dfeva s vy&Si trvanlivosti jsme nuceni zejména v pfipadech, kdy prvek bude pouzit jako
nosny, nebo je obtiZzné nahraditelny nebo opravitelny. Jak uvadi norma CSN EN 460, nékdy je
ucelné pouzit dfevo s vys8i trvanlivosti, jako kompromis mezi bezpeénosti a ekonomickymi
poZadavky.

Nejlépe pouzitelnou dfevinou je smrk pro své nejvy$si zastoupeni v ramci CR, minimalni tvarové
odchylky a dostateénou trvanlivost. Vhodny je dub, ale jeho zastoupeni v CR je pomé&rné malé.
Dal$i vhodnou dfevinou je modfin, ktery je odolngjsi vic¢i dfevokaznym houbam a hmyzu diky
vy$Simu obsahu pryskyfic. Dale Ize pouzit trnovnik akat, jehoz dfevo je tézké, velmi tvrdé, znaéné
pruzné a houzevnaté. Dobfe odolava vodé i povétrnosti. Kmen akatu byva rozlicné pokfiveny,
takze i jako volné polozena opracovana klada lezici na zemi nemusi plsobit vibec Spatné a déti
si diky své fantazii mohou najit zalibeni i v takovéto zdanlivé nezajimavé a jednoduché prililezce.
NejbéznéjSim zplsobem ochrany dfevénych objektl v exteriéru je jejich tlakova impregnace —
napusténi dfeva chemickou latkou za u&elem ochrany pfed nepfiznivymi vlivy. Dfevo je
dlouhodobé vystavené vlivu pfirodnich podminek, proto muize byt ohroZeno dfevokaznymi
houbami a dfevokaznym hmyzem. Cilem novodobé ochrany dfeva je maximalni moZna ochrana
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pfi minimalnim zatizeni zivotniho prostfedi. Na naSem trhu existuje velka fada natér( - vodou
feditelné, syntetické, akrylatové, ale nejSetrnéjsi k zivotnimu prostredi jsou takové, které obsahuiji
co nejmensi mnozstvi Skodlivych chemickych latek, jako jsou hlavné soli chromu.

Vybaveni détskych hfist

Nejcastéji vybavujeme détska hfisté pralezkami, Splhacimi sestavami, véZzemi nebo domecky se
skluzavkou, piskovistém, houpackami a hrazdami. Jako kladina muze v lese poslouzit vodorovné
uloZeny kmen stromu. Volné lezZici, popfipadé vydlabané duté klady mohou slouZit sezeni nebo
lezeni. Dobfe usazeny svisly silny kmen pokrouceného rlstu se zbytky vétvi muze slouzit
k upevnéni Splhaciho lana nebo ke Splhani samotnému. DalSimi vhodnymi prvky jsou Spalky a
palisady. Volba prvkl je vzdy zavisla na zajmech a véku ditéte. Je vhodné vytvofit i pfekazkové
drahy pro starSi déti, které zajimavymi a naro€nymi prvky upoutame natolik, aby nedevastovali
okolni vegetacni doprovod.

ktery zaroven respektuje terén. Rovné plochy hfist a travniku jsou sice zakladem, ale zvlasté tam,
kde jsou k dispozici vétsi plochy, je vhodné doplnit i nerovnym terénem. Neni tfeba pfi vystavbé
vyrovnavat terénni nerovnosti, spiSe naopak je vhodné je vyuZzivat, popf. i uméle budovat. Tyto
plochy poskytuji zejména star§im détem moznosti novych her. Zvinény terén mizeme vytvorit
nepravidelnymi a nepravidelné situovanymi pfikopy a malymi kopci, doplnéné volné poloZenymi
kameny riiznych velikosti od rozmér kolem 300 mm az do velkych balvand o rozmérech 800 az
1200 mm. Kameny by nemély byt ostrohranné.

Hristé je mozné z Casti ohranicit napf. dfevénymi palisadami zatlu€¢enymi do zemé v riiznych
hloubkach tak, aby vytvarely vinky. Timto opatfenim rovnéz usmériujeme pohyb déti smérem do
porostu.

Pro odpocinek détského doprovodu by meély byt instalovany lavicky popf. i kryta posezeni
rozmisténa tak, aby neplsobila v daném prostredi rusivé.

Spoje jednotlivych prvka

U dfevénych konstrukci zavisi pouzitelnost a trvanlivost i na navrhu spoju mezi jednotlivymi
konstrukénimi prvky. Je tfeba posoudit zaméry architekta a zplsob montaze, ale také uplatnit
estetické a bezpecénostni hledisko. U spoji nesmi dojit k samovolnému rozpojeni ani k moznosti
jejich rozebrani bez pouziti nastroju. Rohy, hrany a konce precnivajicich ¢asti musi byt zaobleny.
Hlavni zasadou pro ziskani dobré konstrukce by mélo byt pouziti jednoduchych spojd a malého
poctu druhl spojovacich prostfedkl. Nejjednodussi spojeni umoznuji kovové hiebiky. Hiebikovy
spoj je dostateCné pevny, pokud jsou hrebiky zatlu¢eny spravnym zplsobem. Vétsi pevnost
spojeni poskytuji vruty a svorniky. Konstrukéni spoje jsou provadény tesarfskymi spoji, kovovymi
spojkami a patkami nebo styénikovymi deskami. Tesafské spoje mohou byt zhotoveny i bez
kovovych spojovacich prostfedkd, jejich provedeni je ale pracnéjSi. Nejcastéji se pouziva
zapus$téni, ¢ep a dlab, ostfih, pfeplatovani nebo osedlani.

U jednotlivych prvkl je zapotiebi zajistit, aby hrubé povrchy nemohly zpusobit Zadné poranéni,
zafizeni nesmi obsahovat napf. vyCnivajici hfebiky nebo tfisky. Vy€nivajici zavity Sroubl na
détem pfistupnych mistech musi byt piekryty.

Zelen

Stavajici zelen by méla byt zachovana v co nejvétSi mife, ale mélo by se dbat na odstranéni
rostlin zpUsobujicich alergie nebo samoziejmé jedovaté rostliny, které by se v blizkosti détského
hfisté nemély viibec objevit.

Diskuze

Pro nejmladsi déti je zadanym prvkem na hrani piskovisté. Otazkou je, zda bude provozovatel
schopen zajistit splnéni pozadavki danych vyhlaskou MZ CR &. 135/2004 Sb., kde se uvadi, Ze je
provozovatel venkovni hraci plochy urCené pro hry déti povinen zajistit, aby pisek uZivany ke
hram déti v piskoviStich nebyl mikrobialn&, chemicky a parazitarné znecistén nad hygienické
limity upravené provadécim pravnim predpisem. Z toho mnohdy vyplyva i nezbytnd pomérné
Casta vyména pisku (obvykle se doporucuje 1x ro¢né). Doporucena vyména pisku zavisi na
zatizeni piskovisté.

Pfi navrhu piskovisté davame tedy pfednost piskovisti s krytem, kterym takto zabranime jeho
znecisténi nejen napadanym listim a vétvickami. Vhodna je napf. plachta, husta sitovina nebo
dievény kryt. Zakryti piskovisté neprodySnym materialem je nevhodné z hlediska ristu plisni.
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Na dno piskovisté je vhodné polozit cihly nebo betonové dlazdice, aby se mohla srazkova voda
vsakovat (Dvorak, 1983).

Zavér

Détska hristé, ktera jsou citlivé zaclenéna do okolniho prostfedi pfiméstského lesa jsou zadana.
Je nutné, aby byla vybavena kvalitnim a vSem pozadavkdm vyhovujicim zafizenim, a aby jejich
provozovatel zajiStoval pravidelnou udrzbu a kontrolu.

Nezbytnym poZadavkem na détska hfisté je tedy zajisténi kvalitniho technického a odborného
provedeni i estetické urovné. Material by mél byt pfevazné pfirodni, zejména ve volné krajiné se
doporucuje pouzit dfevo i neopracované do pravidelnych tvar(i. Pro navrhované dfevéné prvky je
mozné pouzit jen odkornéné kmeny z r{zné i pfirozené pokroucenych stroml zpUsobené
Spatnym rlistem.

Do lesniho prostfedi je tfeba pouzit pouze ekologické, pfirodu nezatézujici impregnacni
vyrobky. Pfednost tedy dame prostfedkim na bazi voskd, olejd a roztoku pryskyfic.

Jestlize budou mit déti a mladez dostatek sportovniho vyziti na détském hfisti, nebudou tolik
zabihat do porostu, kde mohou zpUsobovat poskozeni pudy, zvySuji i erozi pudy a ¢asto nici
dfeviny a zejména likviduji bylinné patro.
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Summary

Children's playgrounds, which are carefully integrated into the surrounding environment of a
suburban forest, are requested. It is necessary to be provided with good quality equipment, which
satisfies all the requirements. Their operators have to ensure regular maintenance and inspection.
An essential requirement for the children's playground is quality of vocational and technical
execution and aesthetic level. Material should be predominantly natural, especially in open
landscape it is recommended to use crude wood with irregular shapes. For the proposed timber
elements can be used only stripped of the different strains of naturally twisted trees due to poor
growth. Best-tree species is spruce for its highest representation in the Czech Republic, the
minimum shape variations and sufficient durability. Next suitable tree is oak, but its representation
in the CR is relatively small. Another good tree species is larch, which is more resistant to wood-
destroying fungi and insects due to the higher resin content. In addition, you can use black locust,
whose wood is hard, very hard, very flexible and tough.

The joints should not be disconnected, but must be easy to dismantle without tools. Corners,
edges and ends of protruding parts shall be blunted.
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In the forest environment is necessary to use only organic, nature-friendly coatings. Development
in this area still goes on and companies constantly offer newer and more environmentally friendly
products. So we preferred agents based waxes, oils, resins and solutions.

If they have enough kids and youth sports in the playground, they won’t get into the stand, where
they can cause damage the soil and increase soil erosion and often destroying trees and destroy
particular herb layer.
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Ice climbing and ski-touring in the KrkonoSe Mts. National Park
Lezeni na ledopadech a skialpinismus v KrkonoSich

Petra Stastnd
Odd. ochrany pfirody, Sprava KRNAP

Abstract

The activity of ice-climbing at suitable localities in the KrkonoSe Mts. (KRNAP) was not in the past
allowed. The reason for the prohibition came mostly from their placing in the most protected areas
of the KRNAP and in addition from obstructing difficulty of their accessibility. During the 2009
began discussions about the possibility of experimental releasing of the most accessible one —
the Bud fit rock in the Labsky dul Valley — for the public and activities of mountain guides. Thus in
the following season of growth started a detailed research at chosen wet and rocky locality:
lichenology, botany, bryology and phycology. Upon the gained results were set obligatory
conditions of running for the coming winter season. The monitoring system for subjects of
interests was also created. Frequency of mountaineering was in the winter of 2010/11 controlled
by a system of limited reservations. In the first season was registered 416 users in total but actual
visiting was only 251 what makes only 15% of possible usage in the whole winter season. The
reason for such result can be harsh weather and making more registrations for sure. The mostly
visited days presented weekend. Gained data were than used as information for making decisions
in the future. Ski touring is an activity which became popular among Czechs in last five years and
is today a common way of spending leisure time. For that reason the administration of KRNAP
experimentally created eight ski touring traces (circles) for visitor-trekking. Nevertheless the
usage of the traces was quite low and did not solve the problem with entrances to the wintering
places of Tetrao tetrix.

Both activities have been in detail presented to public by web site of the KRNAP.

Keywords: Ice-climbing, ski touring, KrkonoSe Mts., reservation system, ski touring.

Uvod

V poslednich nékolika desitkach let byla horolezecka Cinnost z oblasti Labského dolu zcela
vylou€ena pro negativni zkuSenosti s naduzZivanim povoleni i pro aktivity, jeZ nebylo nutné
nacviCovat vtomto typu terénu, pro Spatné zkuSenosti s médii (napf. www.horydoly.cz) atd.
Labsky dul je mimo jiné jednou z klicovych oblasti, kde se zdrzuje a hnizdi sokol stéhovavy, jez
lokalitu obsazuje €asto jiz koncem ledna, a déle je to Zivotni prostor pro pfezimujiciho tetfivka
obecného, u kterého se opakovanym plasenim vyrazné snizuje Sance na preziti. Vylouceni
jakychkoli ruSivych aktivit navic upevriuje skutecnost, Zze se vétSina zajmového Uzemi nachazi
v 1. z6né KRNAP, kde je dle navstévniho fadu a zak. 114/1992 Sb. v pl. zn. vyloucen vstup a
pohyb mimo turisticky znagené trasy.

Na zakladé opakovanych pozadavkd nedavnych let od CHS a CAHV zagala na podzim roku 2009
Sprava KRNAP uvazovat o ur€itém kompromisu — situovani zimni horolezecké &innosti (lezeni na
ledopadech) do oblasti, kde by tuto aktivitu bylo moZné realizovat za jasné stanovenych
podminek a bez ohrozeni pfedmétd ochrany pfirody. Rozhodnuti o zméné soucasného stavu
nahrala i skute€nost, Ze i na polské strané Krkono$ (v Malém stawu a Velké Snézné jamé) méla
byt nové umoznéna kontrolovana zimni horolezecka ¢innost od zimniho obdobi 2010/11. Zamér
na polské strané vSak pozdéji nebyl realizovan.

Vytipovanou lokalitou se stala skala s ledopadem nachéazejici se na pravém bfehu Labe, JZ od
konce cesty Bud Fit, 2. zona KRNAP (hranice s 1. zénou), v minulosti ob&asné nelegalné
navstévovana. Vyhodou tohoto mista oproti ostatnim ledopadim v Labském dole je jeji pomérné
snadna dostupnost z pfistupové cesty a zarover dostate¢na vzdalenost od hnizdisté sokola
stéhovavého. Okolni charakter vzrostlého smrkového lesa neni vhodnym zimovidtém pro tetfivka
obecného, ktery se vyskytuje hloubé&ji v karové oblasti. V minulosti zde nebyla tato aktivita
povolena i na nedoporu€eni bryologa prof. RNDr. Vani, DrSc. pro vyskyt vzacnych
mechorostovych spolecenstev, jez, jak se pozdéji ukazalo, se nenachazely pfimo na skale, ale
v blizkém okoli. Vzhledem ke skute€nosti, Ze pfirodni ekosystémy se neustéle vyvijeji a citliva
spole€enstva jako jsou mechorosty nebo liSejniky reaguji i na nepatrné zmény prostfedi (napf.
mohou reagovat na vysSi hodnoty slunecniho zareni po padu okolnich strom), vznikl pozadavek
na detailni poznani aktualniho stavu lokality a teprve na zakladé ziskanych vysledk( by se
rozhodlo o0 moznosti povoleni horololezecké Cinnosti.
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Skialpinismus se stava v poslednich péti letech velmi oblibenou zimni aktivitou a s dostupnosti
materialniho vybaveni se i jeho pfiznivci dostavaji ¢astéji do Krkono$ nez dfive. Problémem vSak
je nelegalni pohyb (hlavné sjezdy) atraktivnim volnym terénem karovych oblasti jez pfedstavuje
zaroven hlavni zimovisté tetfivka obecného. Opakované vyruSovani Clovékem vyrazné snizuje
jeho 8anci na preziti (Baines et Richardson 2007, Thiel et al. 2008, Patthey et al. 2008). Na
zakladé jednani s CAHV vzniklo osm vyletnich skialpovych tras, jeZ jsou kompromisnim fesenim
jejich pozadavkl a predmétld ochrany pfirody. Ve velké mife jsou vedeny po znacenych
turistickych trasach, nové bylo vyhrazeno pouze nékolik propojek vedenych po neznagenych
pésinach, v lesnich prisecich, nebo pod lanovkou. Pouze Zlab Hrazeného potoka byl legalné
nabidnut pro sjezd.

Material a metody

Na zacatku roku 2010 byly proto osloveni specialisté v oborech lichenologie (liSejniky), bryologie
(mechorosty), botaniky a fykologie (sinice a fasy) jez spole€né s pracovniky Spravy KRNAP, se
zastupci z CHKO Jizerské hory, kde lezeni na ledopadech jiz nékolik let funguje a se zastupcem
z Ceské asociace horskych viidcti (CAHV) vytvofili pracovni skupinu, kde celkem pét ugastnik(
bylo zéroveri &leny Ceského horolezeckého svazu. Horolezecka &innost na ledopavu byla &lendm
pracovni skupiny prakticky pfedvedena v unoru na pracovnim setkani. Zminéni specialisté pak
danou lokalitu detailné inventarizovali od dubna do zafi 2010. Podrobny popis metody sbéru,
urCovani vzorkd je uveden v Halda et al. (2011) liSejniky, sinice a Ffasy byly odebrany a
determinovany az v laboratofi, mechy a cévnaté rostliny byly ur€ovany pfimo na misté, u vyssich
rostlin byla navic zaznamenana pokryvnost a typ spole€enstva. Vzhledem k pomérné obtiZné
dostupnému terénu bylo pouzito zajisténi pomoci materialu na vyskové prace. Vysledné nalezy
jsou podrobné popsany v Halda et al. (2011). Na podzim pak byly na zakladé vyhotoveného
posudku a doporu€eni jednotlivych specialistl sestaveny podminky pro chystané vydani
rozhodnuti Spravy KRNAP. Souc€asné stim probéhla tvorba webové aplikace rezervaéniho
systému (http://ledopad.krnap.cz/), bylo dohodnuto, Ze registrovat se bude nutné v této sezéné
vzdy tyden pfed planovanou navstévou. Dale byly zhotoveny texty na webové stranky KRNAP
(http://www.krnap.cz/lezeni-na-ledopadech/), které krom samotné rezervace a jejiho popisu,
obsahovaly i podrobny popis oblasti, véetné map a zakresU pfistupovych cest, horolezecka
pravidla, popis obtiznosti ledopadu, kam volat v pfipadé drazu, rozhodnuti Spravy KRNAP atd.
Vysledky z rezervaéniho systému a z poc¢tu vyzvednutych povoleni byly po ukonéeni terminu
statisticky vyhodnoceny, dal$i informace byly ziskany z jednoduchych anket od CAHV a Horské
sluzby.

Pro skialpinismus a jemu pfibuzné aktivity byl na zakladé vydaného opatfeni obecné povahy
stanoven presny rozsah moznosti provozovani této aktivity na uzemi KRNAP. Dale byly vefejnosti
nabidnuty i trasy domluvené s CAHV a zpfesnéné Horskou sluzbou, aby se zabranilo ptipadné
fevnivosti mezi uzivatelskymi skupinami. Jednotlivé trasy byly na webu Spravy KRNAP
(http://www.krnap.cz/skialpinismus/) podrobné& popsany a v&etné obrazového popisu a GPS
soufadnic, s moznosti stazeni pro doméaci GPS pfijima¢, kde byla dale uvedena podrobna
informace o nebezpe¢i, jez na uvedenych trasach navstévnikim hrozi a co je dobré mit sebou ve
vybaveni. Informace o navstévnosti pak byly ziskany formou jednoduchych anket od pracovniki
terénni sluzby Spravy KRNAP, jez vétSinu tras navstivili vice nez 10x za zimu, Horske sluzby a
CAHV.

Obé akce byly navic dostate¢né medializované ve vefejnych médiich.

Vysledky a diskuze

Lezeni na ledopadu Bud fit

Po skonéeni prvni zkuSeni zimni sezény Spravu KRNAP pfekvapil pomérné& maly zajem ze strany
vefejnosti, coz zfejmé zapficinily tyto faktory. V prvé fadé zima 2010/11 byla velmi mraziva a
tudiz fada lokalit s ledopady byla dlouhodobé lezitelna v celé CR, dale nékteré uzivatele odrazuje
pomérné nekomfortni pfistup k lokalit¢ (min. 1 hodina cesty), pobyt bez zdzemi a nakonec i
nutnost samotné rezervace a vyzvednuti si povoleni.

Celkové byla v zimnim obdobi 2010/11 provedena registrace 416x, z toho kone¢ny pocet fyzicky
vyzvednutych povoleni €inil pouze 251 (60%). Dlivodem pro takovy dramaticky rozdil je nékolik
skutednosti — cekem 4 dny se konalo cviéeni Horské sluzby a Armady CR (cca 64 lidi), pro které
byla lokalita zablokovana bez jmenného seznamu, tedy i papirového povoleni se seznamem
jmen. DalSim pfiCinu tohoto rozdilu zplsobilo Spatné pocasi, kdy si vétSina z nich navstévu na
posledni chvili rozmyslela (napf. o vikendu 15.—-16.1. na néz bylo zaregistrovano 24 lidi doSlo
k dramatické oblevé s destém). Cast lidi se také registrovala tzv. ,do zasoby“ a pak si vybrala
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jeden hezky den, kdy lokalitu navstivila. A zfejmé existovali i uzivatelé, ktefi se sice zaregistrovali,
ale fyzicky si pak jiz povoleni z riznych divodd nevyzvedli. Nicméné se da predpokladat, ze
celkovy pocet vyzvednutych papirovych povoleni se blizi skute€nému stavu navstévnosti této
zimni sezény. Ve dnech mezi 17.-23.1. pak byla lokalita Sprdvou KRNAP uzaviena pro vyraznou
oblevu, proto dnl pro provozovani horolezecké &innosti bylo nakonec pfesné 100. Z celkového
poc&tu moznych navstév v této sezéné = 1600 (spocteno: 107 dni celkem bez 7 dni uzavéry = 100
dni x 16 lidi/den) byla kone&na vytiZzenost lokality pouze 15,6%. Ze zastoupeni cizich narodnosti
se 5x registrovali uZivatelé z Polska (ale pouze 2x doslo k vyzvednuti povoleni) a 1x se Angli¢an,
ktery si povoleni nakonec nevyzvednul. Z dalSich demografickych charakteristik plyne, zZe
nejcastgji lokalitu vyuzivali horolezci narozeni v rozmezi let 1971-1991 (zapoc€itano bez cviceni
HS a ACR). Co se ty&e navstévnosti podle dnil v tydnu, tak nejvy$sich hodnot bylo dosaZeno, jak
se Cekalo, ovikendech. Priimérna denni navstévnosti byla 2,3 uzivatele na den, v praxi se
pohybovala 2—4 lidmi. V celkem 39 dnech se nikdo neregistroval a pro celkem 58 dni s registraci
nebylo nakonec vyzvednuto povoleni. Opakovana registrace mezi jednotlivymi navstévniky
ukazala, Zze ve 123 pfipadech se uzivatel registroval pouze 1x za celou sezénu, v 56 pfipadech
2x, v 10 pfipadech 3x a pouze 4 uzivatelé se registrovali opakované (9x—10x). Nejednalo se vsak
o horské viidce jez vyuzivaji aktivitu lezeni na ledopadu pro komercni Ucely, ale zfejmé o mistni
nadSence. Komeréni lezeni se za celou sezénu uskutecnilo pouze 2x pro celkem 6 klientd, coz
vyvratilo obavy nékterych oponenti. BEhem této sezdny se nestal zadny uUraz u kterého by
Horska sluZzba musela zasahovat.

Skialpinismus

Co se ty€e skialpinismu, dle stop a zkuSenosti dotazovanych subjektt se vyraznéji neprojevilo
oCekavané problematické uhybani ze stanovenych tras a vyjizdéni novych cest. K mirnému
odchyleni dochazelo pouze v dusledku Spatnych snéhovych podminek, poskozeni okolnich
strom( vSak zjiSténo nebylo. Pouze u tras vedoucich skialpinisticky oblibenymi ale nelegalnimi
terény, bylo zaznamenano zamérné odbocovani a opousténi trasy. AvSak v téchto zminovanych
pfipadech se nejednalo o zadnou novinku oproti minulosti, kde k poruSovani pravidel navstévniho
fadu dochazelo s podobnou frekvenci. Celkové byla hodnocena navatévnost jako spiSe mala (do
10 uzivateld/prichod), v atraktivnich Usecich a za hezkého pocasi jako stfedni (do 20
uzivatel(/priichod) a pouze na cestach spolecnych i pro béZkafe a pési jako velka. Trasy také
byly vyuzZivany i jinymi uzivatelskymi skupinami, nejvice turisty se snéznicemi a bézkafi, zjara i
Castéji péSimi uzivateli, ¢emuz napomohl i netypicky pradbéh zimy s malym mnozstvim snéhu.
Horska sluzba byla Casto dotazovana na aktualni stav lavinové situace a musela za ucelem
Cerstvych informaci Castéji vychazet do terénu. U zadného urazu souvisejiciho se skialpovymi
trasami vSak asistovat nemusela. Horskymi vudci a jejich klienty byly trasy navstiveny celkem
34x. Pouze nékteré useky byly hodnoceny jako obtizné pro zacateCniky zvliasté pfi zhorSenych
snéhovych podminkach, trasy navrzené v okoli Pece pod Snézkou pak byly hodnoceny jako
nejoblibengjSi a nejnavstévovanéjsi. Celkové jsou vSak trasy z pohledu vSech skupin dobré pro
hlavné vystup, ale obtizné pro sjezd, ktery je veden cCasto Uzkym lesnim prisekem, zafizlym
Zlabem, pfes popadané kmeny a jinymi nebezpenymi misty. Ztohoto duvodu tyto trasy
(i poc€etné) vystupy a sjezdy do lavinovych drah kard. Nékteré skialpinisty pak lakaji mista bez lidi,
zvlasté vrcholy kudy nevede legalni cesta. Obzvlasté problematicka situace byla zaznamenana
v této zimé v nékolika slunecnych vikendech, kdy se pfi cca 100 skialpinistt nelegalné lyzujicich
v Kotli, ukazalo, ze skialpinismus jiz zaCina byt béznym a dostupnym zplsobem traveni volného
¢asu navstévnické verejnosti.

Zaver

Aktivita lezeni na ledopadu Bud fit se po zkuSebnim provozu této zimy ukazala jako nekonfliktni a
bude povolena i v dalich letech. S rozSifenim moznosti na dalsi lokality se zatim nepogita.
V pfistim roce také dojde k upraveni rezervaCniho systému, ukazalo se, Ze neni nutné, aby se
uCastnici registrovali tyden pfedem, protoZe o lezeni neni takovy zajem, jaky byl oCekavan.
Lokalita bude i nadale podrobné monitorovana pro vyskyt vzacnych spole€enstev liSejnikd a
v pfipadé zhorSeni jejich stavu, bude horolezecka Cinnost pozastavena.

V pfipadé skialpinismu, budou trasy s nejvétsi pravdépodobnosti zachovany v sou€¢asné podobé,
ale budou diskutovany i dal§i moznosti a varianty, které by jejich vyuzivani zatraktivnily.
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Summary

The activity of ice-climbing on Bud fit rock showed to be after first running season to be non-
conflict and will stay allowed also in next years. There is not counted with wider distribution of ice-
climbing to other localities yet. In the next year we plan to change the reservation system,
because for the low interest is not necessary to book a week in advance. The locality will be in the
future monitored in detail because of the occurrence of rare lichen communities and in case of
deterioration of their fitness, will be ice-climbing stopped.

In the case of ski touring, tracks will stay saved probably in present form in the close future, but
another possibilities and alternatives which would make them more attractive, will be discussed.
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Influence of visitors on Katefinska cave microclimate
Vliv navstévnikd na mikroklima Katefinské jeskyné

Hana Stredovd'?, Tom4s Streda"’, Jaroslav Roznovsky'
Cesky hydrometeorologicky tstav, pobocka Brno';
Mendelova univerzita v Brné’

Abstract

Visitor's body heat and a heat supply from a cave lighting among others contribute to temperature
changes in accessible cave. Zones with an expected the most significant influence on
microclimate in Katefinska cave were defined on the basis of observations and measurements.
Sensors U23 HOBO Pro V2 monitoring air temperature and humidity were placed at selected
sites: - in cave interior, - at a vertical profile in exposed position in the middle of visitors tour, - and
in front of the cave entrance. Temperature and humidity stratification and their annual dynamics
were found out. Measurement of rock surface temperature in the cave interior was also realized.
Infrared thermal imager monitoring of cave interior was used to identify sites with significantly
different temperature regime. It is obvious that changes of air temperature in Main dom due to
outside weather conditions changes is greater than the changes caused by visitors. The influence
of external temperature on internal temperature until about 2°C (6.56°C minimum and maximum
of 8.56°C) is visible even in the middle part of the cave.

Key words: Cave microclimate, management of visitors, temperature

Uvod

Pfirozeny teplotni rezim jeskyné je ovliviiovan predevSim vstupy tepla z nadlozi, podlozi a
proudénim vzduchu a vody z vnéjSiho prostfedi (Stoeva, Stoev, 2005). Primérna teplota vzduchu
v jeskyni je velmi blizko k vnéjSi praimérné rocni teploté, vyznacuje se velmi malymi sezénnimi a
dennimi amplitudami (Sebela, Turk, 2011 a dal$i) a je v rovnovaze s vnitini teplotou skalniho
masivu a vody. Zasadni vyznam pro jeskynni mikroklima ma advekce tepla a vilhkosti do a
z jeskynniho systému vlivem proudéni vzduchu (de Freitas and Littlejohn, 1987). Ve
zpfistupnénych jeskynich maji vliv na energeticky tok a teplotu prostfedi také navstévnici vlivem
vnosu télesného tepla a pfisunem tepelné energie z osvétleni jeskyné (Huppert et al., 1993;
Gillieson, 1996). Kermode (1979) pripisuje 3,6 % teplotnich zmén v jeskyni Waitomo u¢inkim
navstévnika a osvétleni. Také rozklad organickych materiald pfinesenych navstévniky znamena
jisté energetické vstupy do systému (Gillieson, 1996; Hamilton-Smith, 2004). Villar et al. (1984)
provedli nékolik terénnich hodnoceni v jeskyni Altamira (Spanélsko) a vysledky ukazuji, Ze
mnozstvi tepla uvolfiovaného stojicim navstévnikem je 82 az 116 W. P¥i chuzi navstévnik uvolni
asi 170 W energie. Vysledky vice autori (Cigna a Forti, 1986; Song et al., 1999; Zhang et al.,
1997; a dalsi) ukazuji, ze teploty vzduchu a koncentrace CO, v interiéru jeskyné maiji t€snou
korelacni zavislost se vstupy navstévnikl. Napfiklad Song, L., Wei, X., Liang, F. (2000) uvadi
teplotni zmény v jeskyni Baiyun (Hebei, Cina) v zavislosti na navstévnosti a velikosti prostor az
1,4 °C (frekvence az 1000 navstévnikl za hodinu, absolutni poc€et navstévnika v dany den 5853,
prostor 43400 m3) a 2,3 °C (absolutni pocet navstévnik( v dany den 4975 velikost prostor 100
m3). Po kaZzdém naruSeni homeostaze mikroklimatu ma jeskynni systém tendenci k navratu do
stabilniho rezimu. Pfi pfekro€eni unosnosti (carrying capacity), zejména v teplém obdobi a béhem
obdobi s kratkymi nocemi v8ak hrozi riziko nedostateéné regenerace a nenavratnych poskozeni
prostfedi. Obzvlast v téch pfipadech, kdy nema pusobici faktor linearni, ale kumulativni G¢inky.
Calaforra et al. (2003) zjistili v Cueva del Agua de Iznalloz (Granada, Spanélsko) zmény teploty
interiéru jeskyné jiz 2,5 min po vstupu navstévnik(. Teplotni pamétovy efekt jeskyné pfi
navstévnosti 980 a 2088 navstévniki za den uvadi 5-6 hod. Pfi permanentnim zatizeni 53
navstévnikd dochazi Cueva del Agua de Iznalloz ke stabilizaci teplotnich podminek po 4-5 hod.
PFi termalnim autoregulaénim mechanismu hraji roli tfi zdroje a absorbéry tepla: navstévnici,
ovzdusi jeskyné a vnitfni povrchy jeskyné. Pfi vysoké relativni vihkosti neni vZdy nutné energie
prevedena do meéfitelnych narlsta teploty, ale muzZe byt spotfebovana pfi evaporaci nebo
kondenzaci. Luetscher et al. (2008) uvadi okolo 40 % energie takto spotfebované. Vystupy
z monitoringu mikroklimatu jeskyni a kvantifikace vlivi navstévnikl na mikroklima konkrétnich
prostor jsou proto nezbytnym podkladem pro management zpfistupnénych jeskyni (Gillieson,
1996; de Freitas, 1998). Cigna (1993) s vyuzitim mikroklimatického monitoringu definuje kritéria
navstévnosti a vlivy navstévnikl na interiér nejnavstévovanéjSich jeskyni ltalie Grotte di
Castellana a Rotta Grande del Vento.
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Material a metody

Katefinska jeskyné se sklada z vice chodeb a tfech prostornych horizontalnich sini, lezicich v JZ
— SV sméru. Celkova délka vSech znamych chodeb dosahuje 950 metrt s denivelaci pfes 60 m.
Prohlidkovy okruh je dlouhy 430 metr(, doba

prohlidky je cca 40 minut, prGmérna ro¢ni navstévnost jeskyné je 63 619 (obdobi 1991-2008).
Katefinska jeskyné je jeskyni dynamickou s vyménou vzduchu pfes vstupni &ast a kominy
v Hlavnim dému a Dému chaosu mezi Suchym Zlebem a nahorni rovinou ,Chobot“. Dynamika
jeskyné se projevuje nejvyraznéji ve vstupni chodbé, ale je dobfe patrna i v celém prabéhu
jeskyné. V zimni fazi vymény vzduchu proudi vstupnim otvorem chladnéjSi vzduch z vnéjsiho
prostfedi a je postupné transformovan ve staré ¢asti Katefinské jeskyné (Hlavni dom). Intenzita
vymény je dana teplotnim gradientem. Cast vzduchu vstupuje i kominem v hlub$i &asti jeskyné
(severni ¢ast Domu zkazy). Béhem léta se pohybuje vzduch smérem z hlubsich ¢asti jeskyné ven
(Hebelka, Piasecki, Sawinski, 2007).

Na zakladé vysledkl terénni observace a série ambulantnich méfeni byly vymezeny kritické zony
s nejvétsi dynamikou teplot a ocekavanym nejvyraznéj§im vlivem navstévniki na mikroklima
Katefinské jeskyné. Pfed vchod do jeskyné, do pfistupové chodby, na navstévnosti nejvice
exponovana mista v interiéru jeskyné a do vertikalniho profilu (VP) na exponované misto
uprostfed prohlidkové trasy byla umisténa vysoce piesna ¢&idla HOBO U23 Pro V2
s dataloggerem (Obr. 1). K zachyceni diferenci teplot a vihkosti vzduchu vlivem navstévnosti
registruji interiérova cidla teplotu a vlhkost vzduchu v minutovém kroku. Exteriérové cidlo a
kontrolni €idlo v interiéru, instalovana v srpnu 2009, registruji v patnactiminutovém kroku. Formou
ambulantnich méfeni jsou v pribéhu roku dale provadéna mérfeni teploty povrchu skalniho
masivu zpfistupnéného interiéru jeskyné bezdotykovym infraervenym teplomérem Raytek
Raynger MX4. Senzor vyhodnocuje mnozstvi infraervené energie emitované zacilenym
pfedmétem a zobrazuje teplotu povrchu tohoto pfedmétu. Pro identifikaci mist s vyrazné odliSnym
teplotnim rezimem jsou vybrana mista interiéru nékolikrat do roka snimana ruéni infratervenou
termokamerou Fluke.
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Obr. 1: Mapa rozmisténi €idel v Katefinské jeskyni

Vysledky

Zakladni statistické udaje o teploté vzduchu vné a uvniti jeskyné z vybranych cidel za celé
sledované obdobi (tj. bfezen 2010 az bfezen 2011) uvadi Tab. 1. U exteriérového Cidla (out) a
¢idla ze stfedni ¢asti jeskyné (int5) jsou uvedeny také hodnoty za celou dobu jejich provozu, {j. od
31.8.2009 do 3.3.2011.
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Tab. 1: Zakladni statistické vystupy méreni teploty vzduchu v Katefinské jeskyni (3.3.2010 —
3.3.2011)

Cidlo Primér Minimum Maximum Amplituda
out 6,98 -15,55 (-20,83%) 32,77 48,32 (53,60%)
Int1 4,35 -3,81 7,62 11,43
Int4 7,50 6,74 8,12 1,38
Int5 7,28 6,64 (6,56%) 8,56 1,92 (2,00%)
Int6 7,97 7,59 8,77 1,18

Poznamka: *vysledek za obdobi od 31.8.2009 — 3.3.2011

U Cidla int5 je patrné vyraznéjsi kolisani teplot (amplituda 1,92 °C) béhem sledovaného obdobi,
nez u Cidel int4 a int6. DGvodem je kontakt s vnéjSim prostfedim prostfednictvim kominu v misté
zvaném Kalvarie, ktery u &idel int4 a int6 schazi, i je velmi omezeny. Zjisténé vysledky spolu se
zabéry z termokamery tak potvrzuji pfedpoklady o existenci kominu v této €asti jeskyné.

Teplotné nejdynamictéjsi cast jeskyné — vstupni chodba, reprezentovana cidlem int1 vykazuje
nasobné vy8Si dynamiku nez zbyvajici ¢asti jeskyné. Pomérné& maly prostor vstupni chodby
vlivem vnéjSiho prostfedi vzimé promrzd a vlété je vyrazné ovliviiovan pfisunem teplého
vzduchu vstupnim otvorem. Dale je prostor ovliviiovan pfisunem tepla navstévniky a osvétlenim.
Na termosnimku z bfezna 2011 je zachyceno teplotni minimum a maximum ve vstupni chodbé.
Na misté se vyskytuji ledové utvary s teplotu pod bodem mrazu soucasné s osvétlenim jeskyné
s teplotou vyrazné vySsi nez je teplota okolniho prostfedi (Obr. 2).

Obr. 2: Termosnimek &asti vstupni chodby Katefinské jeskyné 1.3.2011

O vyrazné dynamice teploty Katefinské jeskyné v prabéhu roku, jeji zavislosti na morfologii a
vzdalenosti od vstupniho otvoru svéd¢i vystupy publikované autory jiZ dfive (Obr. 3).

Bezprostredni vliv navstévnikl na teplotu vzduchu Katefinské jeskyné béhem mésicl s nejvyssi
navstévnosti (Cerven, Cervenec, srpen) byl vyjadfen prostfednictvim diferenci teplot a tésnost
vztahu kvantifikovana pomoci korelaéniho koeficientu. Teplotni vykyvy byly zjistény jako rozdil
mezi aktualni teplotou vzduchu naméfenou danym c&idlem v 7:00 hodnoceného dne a teplotnim
maximem naméfenym stejnym Cidlem v nasledujicich 24 hodinach. Pfedpokladem je, Ze do 7:00
dojde v jeskyni ke stabilizaci teploty na teplotu ,o¢isténou” od vlivu navstévnika z predeslého dne.
ZvySeni teploty v navstévnich hodinach, porovnané ztouto ,z&kladni teplotou® umozriuje
kvantifikaci vlivu navstévnikd na teplotu vzduchu v dany den. Nejvyssi zjistény teplotni vykyv Einil
0,50 °C. Zjistén byl u ¢cidla int5, dne 3.6.2010, tj. vden s nejvy3si denni navstévnosti za
hodnocené obdobi (913 navstévnikud). Ve stejny den byl zjistén maximalni denni vykyv u Cidel int1
(0,458 °C), int2 (0,152 °C), int3 (0,378 °C) a int4 (0,276 °C) — Obr. 4.
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Obr. 3: 2D vykresleni teplot v jeskyni za obdobi bfezen — fijen 2010
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Obr. 4: Priibéh teplot interiéru jeskyné a pocty navstévnikll v dany okamzik v den s nejvétsi
navstévnosti (3.6.2010)

Statistickym hodnocenim pomoci korelacni analyzy byl zjistén vysoce prikazny vztah mezi
velikosti denni amplitudy vzduchu a podétem navstévnikd u ¢idel int1 (r = 0,696**), int2 (r =
0,778**), int3 (r = 0,609**), int4 (r = 0,908**) a int5 (r = 0,905**). Vztah mezi teplotnim vykyvem a
mnozstvim navstévnika u Cidla int6 byl statisticky prakazny (r = 0,244%).

Zavér

Ve zpfistupnénych jeskynich ma vliv na teplotu prostfedi také navstévnost vnosem télesného
tepla navstévnikl a pfisunem tepelné energie z osvétleni jeskyné. Je patrné, Ze pribéh zmén
teploty vzduchu v Katefinské jeskyni za obdobi zplisobeny zménou venkovnich klimatickych
podminek, je podstatné vétSi nez zmeény, které jsou zpusobeny navstévnosti jeskyné. Dynamika
teplot interiéru Katefinské jeskyné cini v prdbéhu roku ¢ini 1,18 °C (Cidlo v nejzazsi ¢asti jeskyné)
az 11,43 °C (Cidlo u vstupu). Ve stfedni ¢asti jeskyné je patrny vliv vnéjsi teploty, zpusobujici
teplotni zmény uvnitf jeskyné az o cca 2 °C (minimum 6,56 °C, maximum 8,56 °C). Divodem je
kontakt s vnéjSim prostfedim prostfednictvim kominu v misté zvaném Kalvarie, ktery u Cidel int4 a
int6 schazi, ¢i je velmi omezeny. Zjisténé vysledky spolu se zabéry z termokamery tak potvrzuji
predpoklady o existenci kominu v této €asti jeskyné. Statistickym hodnocenim pomoci korelaéni
analyzy byl zjistén vysoce prukazny ¢i pfinejmensim priikazny vztah (r = 0,244* az r = 0,908**)
mezi velikosti denni amplitudy vzduchu a poétem navstévnik{ u vSech ¢idel.
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Summary

An air temperature in accessible caves is influenced by body heat of visitors and energy supply
from cave lighting. The changes of air temperature in Katefinska cave due to outside weather
changes is substantially higher than the changes caused by cave visitors. An annual shift of the
interior temperature in Katefinska cave varies from 1.18°C (sensor in the back part of the cave) to
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11.43°C (sensor at the entrance). An influence of external temperature causing changes of
internal temperature till 2°C (6.56°C - minimum and 8.56°C - maximum) is obvious in the middle
of the cave. Unlike the sensors int4 int6 this part of the cave has a contact with the outside
environment through a chimney in a place called Calvary. Described results along with thermal
camera images confirm an assumption of the chimney existence. Highly significant or at least
significant relationships (r = 0.244 * and r = 0.908 **) between a daily air temperature amplitude
and a number of visitors for all sensors was found.
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Landscape Protection — Recreation - Management in the Central Park of
Protected Landscape area Zdarské vrchy 3
Ochrana pfirody - rekreace a hospodareni v centralni ¢asti CHKO Zdarské vrchy

Monika Hamanova, Jitka Fialova
Mendelova univerzita v Brné

Abstract

Subregion Velké Déarko is situated in the protected landscape area in the central part of Zdarské
vrchy. The most of this area being in the first and second protection zone.

There are a lot of tourist sites in the first zone for exapmle virgin forest Zakova hora and Daiko.
Every year the number of tourists increases. But most of these tourists are nature lovers and they
behave very considerate to nature. The problem is only in the small group of tourists, who come
for fun. The bigger problem is rather the change in ownership of most forests in this area, which
has no relationship to nature and cut down large trees and behaves inconsiderately. Thanks to
the hard technique will certainly reduce the number of tourists.

Keywords: Protection zone, hard technique, cyclists, hikers.

Uvod

Subregion Velké Darko leZi v centralni &asti CHKO Zdarské vrchy. Vjedné z ekologicky
nejhodnotnéjsi lokalité nasi republiky.

Zije zde na 88 km? celkem 2 600 obyvatel. Hranice subregionu zahrnuje katastralni uzemi obci
Cikhdj, Karlov, Polnitka, Radostin, Svétnov, Skrdlovice, Ragin a Vojniiv Méstec. Velkou &ast
nejatraktivnéjsi €asti jsou povazovany nadregionalni biocentrum Darko (faselinidtni spolecenstva)
a nadregionalni biocentrum Zakova hora (prales). Jsou to i turisticky nejlakavéjsi oblasti celého
subregionu. Kazdym rokem lIze pozorovat i zvySujici se pocet turistl. Je to dano i tim, Ze
vzhledem k hospodafrské situaci ve staté, se mistni obyvatelé snaZi trochu si pfivydélat v ramci
turistického ruchu a lakaji turisty na ,levné ubytovani a dobrou mistni kuchyni s pouzitim
mistnich ingredienci jako napfiklad Cesneku medvédiho.

K zvySeni turismu a ubytovacich kapacit pfispéla i dotacni politika kraje Vysocina. Turisté se déli
prevazné do tfi skupin, prvni cykloturisté, téch velmi pfibyva, druhou skupinu tvofi pési turisté a
posledni skupinu turisté vandalové (popfipadé jezdci na Ctyfkolkach). Nastésti posledni skupina
neni moc pocetna.

TémeérF nevyskytujici se jsou jezdci na konich, ktefi zde v letech 1998-2007 byli ¢asto vidéni, za
coz zfejmé také mulze politika kraje Vysociny. Mysleno v kladném slova smyslu. V letosni letni
turistické sezoné poprvé kraj Vysocina nabidne jiz 850 kilometru dlouhou sit stezek pro jezdce na
konich. Kraj Vysolina pideviim diky Vyso€nina Tourism, pfispévkové organizaci, se velmi
angazoval ve vyznaceni téchto stezek a byl velmi uspésny. Proto lidé milujici koriskou turistiku
nepotfebuji jezdit mimo tyto vyznacené trasy a vyuZivaji znaCenych tras ve velké hojnosti.

Material a metody

V poslednich deseti letech tuto oblast studuji nejen z ekologického hlediska. Jeji rozmatinost a
krasy jako je flora na raselinisti Darko napfriklad rosnatky okrouholisté (Drosera rotundifolia) nebo
v k.0. Cikhaj Srazena voda — lokalita na jafe pokryta koberci bleduli jarnich (Leucojum vernum).
Studuji tuto oblast i se sozologického hlediska. Tato krajina je protknutd historii. Spojena
s partyzanskym odbojem. Milovnici historie zde najdou zbytky po zemlankach, pomniky
partyzanim, ale i velké mnozstvi studanek a pramenu (Sazava, Svitava). Lokalita celého
subregionu je velmi pfitaZlivou &asti chranéné krajinné oblasti Zdarské vrchy pro mnoho turist.
V poslednich deseti letech vyrazné stoupl pocet cykloturistl, ktefi velmi ocefiuji krasnou pfirodu a
za minulé ery vybudované asfaltové silnicky v lesich, které jsou uzaviené pro automobily (vyjma
lesni spravy) a tak poskytuji maximalni komfort pravé pro cykloturisty.

Pé&si turisté je oceni také a i hustou sit' lesnich cest, misty vysypané kaminky s mnoha propustky.
Subregion se nachazi v pramenné oblasti, ale i pres to mnohé navstévniky zarazi velky pocet
potuckl a studanek. Subregion sazi na cestovni ruch jako na budouci zdroj pfijmd. Moznosti
prace v daném subregionu je velmi omezena, vétSina obyvatel dojizdi za praci do mést. Nékolik
obyvatel pracuje v zemédélstvi (v druzstvé) nebo hospodafri jako soukromnik napf. soukromy
zemédélec Beran, diky kterému se turistlim a rekreantim naskyta pohled na volné pasouci se
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dobytek napfiklad v obci Cikhaj. Ve Svétnové dalSi zemédélec chova ovce, které se pasou.
Mozna i diky tomu cela krajina ma své specifiké kouzlo pro turismus.

Vysledky

Problematickou pro turisty vidim budouci letni sezonu a to pfedevSim pro péSi turisty. A to
vzhledem ke zméné majitele pfevazné ¢asti lesli z hrabeté Kinského st. na jeho syna, ktery nema
vztah ke zdégjSi krajiné a ve velkém kéci a dost necitlivé. V minulych letech se také té&Zilo, ale
nebylo to tak viditelné. V poslednich dvou letech téZba piekrocila unosnou hranici. Jsou stale
zachovany principy vybérového kaceni, nikde nejsou velké paseky, ale kaci se celoroCné.
V lesich dokonce vidite koné, jak vytahuji pokacené stromy. Ale po nich nastupuje téZka technika,
diky které jsou lesni cesty nélim, ¢emu se neda fikat cesty, ale spiS brazy bahna a blata
(obrazek ¢&.1). Turisté, ktefi tyto cesty dfivé hojné pouzivali se ¢asto ptaji, co se déje. Co se tyce
zpevnénych cest, tak ty evidentné letosni zimu nepfezily bez ujmy (obrazek &.2). Je zfejmé, ze
tézka technika byla pretiZzena, cesty jsou v plice zlomené a popraskané. Cyklisté jiz nebudou mit
bezproblémovou jizdu. Ale aby toho nebylo dost, neutichajici vréeni motorovych pil do lesa také
nevabi, naopak nejasté&jsi pési navstévniky, rodiny s malymi détmi, doslova odradi jit do lesa.
V této dobé je dobré se zamyslet, co ochrana pfirody a krajiny? Je toto devastovani krajiny
v souladu se zakonem? Zfejmé ano, nejsou zde paseky, les je pouze probiran, Setrnost zfejmé
nikdo nefesi.

Druhym problémem jsou turisté vandalové. Jedna c&ast znich ni¢i na nauénych trasach
informativni cedule, odhazuje odpadky a chova se hlu¢né. A druha horsi skupina, ktera je témér
nepolapitelna a nepostihnutelna. Tou jsou ctyfkolkafi. Mizeme jen doufat, Ze se nestane néjaké
nestésti v izovovych cestach. Ctyrkolkafi jezdi neukaznéné, velmi rychle, maji zakryté dopravni
znacky a jsou ve svych tmavych kombinézach a helmam neidentifikovatelni..

Bohuzel jsou viceméné nepolapitelni. Nastésti tuto skupinu osobné potkavam &im dal méné a
mozna, ze pravé diky t&zbé a pFitomnosti t&zké techniky vymizi upiné.

Diskuze

Na snadé je otazka, jak dlouho bude hluk v lesich, ktery je tak nepfijemny pro turisty a zda se
nékdy stanou lesni cesty opét cestami.

Vandalismus od turistt zde vidim jako mensi problém. V minulych letech se zdalo, Ze pési turisté
a cykloturisté jsou velkym pfinosem pro subregion. Mistni obyvatelé malych vesnicek se snazZi
zajistit dobré jidlo i ubytovani, ale i doplfikové atrakce pro rodiny s détmi tak, Ze tato lokalita je
lakavou predevsSim pro rodiny s détmi. Pokud ale bude postupovat tézba v takové mife jako
v poslednich dvou letech, nejsem si jista, zda subregion na atraktivité neztrati. Nastésti tézba
neprobiha na celém subregionu a jsou ji uSetfena mista v prvni zo6né chranéné krajinné oblasti a
klidnou ,zénou“ pro turisty jsou i louky a okoli Velkého a Malého Darka, prozatim.

Celkové je v soutasné dobé velka snaha o udrZitelny cestovni ruch stejné jako na jizni Moravé
(Hamanova, Minafik 2007), coz feSi vSemozné studie, ale nakonec v8e zavisi na okolnostech,
které neovlivnime, jako napfiklad na majetkopravnich vztazich a vztahu k pfirodé jednotlivych lidi.

Zaveér

Celkové turismus v chranéné krajinné oblasti nevidim jako problematicky, jelikoz v sou€asné
dobé velka ¢ast turistll je velmi ukaznéna a jezdi do chranéné krajiné oblasti za krasnou pfirodou
a tichem. Je pouze mala ¢ast, ktera se v pfirodé neumi chovat.
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Summary

Subregion Velké Darko consists of eight villages: Cikhaj, Karlov, Polni¢ka, Radostin, Svétnov,
Skrdlovice, Ragin a Vojnliv Méstec. This is a very ecologically valuable part of our country.
Highlands Region through its policy of supporting tourism, and even the locals are trying to attract
tourists to the "cheap" accommodation and good traditional cuisine. In recent years a growing
number of hikers and cyclists, who particularly appreciate a good network of forest roads, and
even paved forest roads. Currently, increasing production in forests of the intolerable level.
Severe damage to the equipment and unpaved paved roads. The people of the subregion, who
switched to tourism, hoping that the conditions discourage tourists from visit their subregion. Next
season will tell if the noise does not deter tourists drank and whether they even come to enjoy the
beautiful landscape created a mosaic of grassland, pasture freely grazing sheep and cows.
Overall, tourism in protected area does not see as problematic, since most tourists are very
gentle nature. Only a small proportion of tourists can not behave.
Riders on horseback almost disappeared thanks to the region policy and thanks 850 km of
marked trails for horses.
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Microclimate of tourist attractive areas of Brno city
Mikroklima turisticky navstévovanych Casti mésta na pfikladu Brna

Tomds Stfeda”?, Hana Stfedovd™?, Jaroslav RoZnovsky'
Cesky hydrometeorologicky tstav, pobocka Brno’;
Mendelova univerzita v Brné®

Abstract

Urban area with significantly specific temperature regime (parking, industrial objects, flat roofs,
asphalt roads, etc.) is referred to as "micro-urban heat island". This study evaluates the effect of
solar radiation, albedo, emissivity and temperature (not)control of various urban surfaces on their
own temperature, on adjacent air layer temperature and temperature of interiors. Measurements
from the warmest months (July, August) of 2009 and 2010 are evaluated. Thermal images
showing the temperature of different surfaces in the city center were also used. Particular
attention was paid to the days with high air temperature (tropical days) and high value of global
radiation with the highest expected impact of anthropogenic surface on air temperature. For
example, during a continuous measurement of July 22 - July 23, 2010 7:30 p.m. to 5:00 p.m. were
recorded maximum temperature of the asphalt surface, maximum air temperature at 5 and 200
cm above surface 59.6; 35.3; 31.9°C. The data were graphically interpolated by Surfer software
for more detailed presentation of observed temperature stratification.

Key words: Urban heat island, temperature monitoring

Uvod

Tepelny ostrov mésta (Urban Heat Island — UHI) je funkci meteorologickych faktort (teplota
vzduchu, srazky, slunecni radiace, obla¢nost, proudéni vzduchu, evapotranspirace) a charakteru
samotného mésta (poCet a hustota obyvatel, topografie terénu, nadmorska vyska, zastoupeni
vodnich ploch, pokryv povrchu — podil zastavéného uzemi, barva povrchu, vzdalenost mezi
budovami, vySka budov, rezistence povrchu, geometrie povrchu mésta - tzv. ,méstsky kanon®,
»antropogenni teplo” z vytapéni a prlimyslu, retence povrchu).

Mimo vyS&Si teplotu je ve méstech zvy3ena obladnost a &etnost mlh, snizena dohlednost (vétsi
zékal) a tim zeslabené slunecni zafeni, zvySené uhrny sraZzek a Cetnost boufek, snizend rychlost
vétru a vlihkost vzduchu (Landsberg, 1981).

Ke sledovani a kvantifikaci UHI jsou pouzivana nej¢astéji metody pozemniho termalniho
monitoringu (IR senzory), dalkového prizkumu zemé (termalni druzicové snimky), metoda eddy
kovariance a dalSi. Klasickou metodou je srovnani prabéhu meteorologickych prvkl z méstskych
a mimomeéstskych stanic. Studiem UHI Brna uvedenou metodou se v poslednim desetileti
zabyvali napfiklad Litschmann a Roznovsky (2005), ktefi porovnavali teplotni poméry ,méstské”
stanice na Mendlové namésti a stanice Brno — Tufany. V maximalnich dennich teplotach zjistili
rozdily pfesahuijici 4 °C.

Pro Gcely projektu ,Viceuroviova analyza méstského a pfiméstského klimatu na pfikladu stfedné
velkych mést* byla v Brné zfizena sit Uc¢elovych meteorologickych stanic, zachycujicich prabéh
meteorologickych prvku v Sirokém spektru méstskych prostfedi, v€etné turisticky atraktivnich
lokalit. Prvotni vysledky monitoringu uvadi Krahula (2010): nejteplej8imi stanicemi se v obdobi
jevi Botanicka zahrada, Filozoficka fakulta a Mendlovo namésti v centru mésta, dale stanice
UKZUZ spoleéné s Zaboviesky a Tufany (okraj Brna), a jako nejchladné&jsi vychazeji stanice
Stary Liskovec a Jundrov, popf. Troubsko (pfiméstska stanice). Mendlovo namésti je v priméru o
0,9 °C teplejsi nez &ini pramér Zaboviesk s Tufany, Starym Liskovcem a Jundrovem. Beranova a
Huth (2003) porovnavali intenzitu UHI Prahy a jeji zmény za ruznych synoptickych situaci
v obdobi 1961 — 1990. Regresni analyzou zjistili narist teplot v Praze o 1,2 °C za 100 let.
Maximalni projevy (intenzitu) tepelného ostrova zaznamenaly za vSech synoptickych situaci
v lété. Zvlasté teplé body s charakteristickymi znaky (parkovisté, primyslova zafizeni, ploché
stfechy, asfaltové komunikace apod.) jsou definovany jako ,micro urban heat islands - MUHI®
(Aniello et al., 1995, Stathopoulou et al., 2004). Hlavnimi faktory, vyvolavajicimi MUHI jsou u¢&inky
geometrie ulic ohrani¢enych budovami na zareni, vliv tepelnych viastnosti méstskych material(
na akumulaci a vydej tepla (Oke et al. 1991) a odpadni teplo z obytnych a jinych budov (Matson
et al., 1978). Efekt je zesilovan béhem teplych, bezvétrnych, bezoblaénych dna v lété a na
podzim (Oke 1982). Intenzita MUHI je definovana jako rozdil mezi nejteplejsi méstskou plochou a
pozadovou teplotou mimo mésto. Smargiassi et al. (2009) hodnotili u€inky MUHI na ¢lovéka —
kvantifikovali amrtnost béhem vyskytu horkych dn0 v souvislosti s MUHI. Vyhodnocenim
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étrnactileté fady teplot, satelitnich termosnimkd a Udaji o umrtnosti v Montrealu (Kanada) zjistili
zvySené riziko umrti v oblastech s vysSi teplotou povrchu béhem teplych dng.
V praci jsou vyhodnocena mikroklimaticka méfeni teplot vybranych méstskych povrchu a pfilehlé
pfizemni vrstvy vzduchu béhem teplych letnich dnl v turisticky navstévovanych ¢astech Brna.
Analyzovany jsou tak situace vytvarejici tzv. ,micro urban heat island - MUHI*.

Material a metody

Stacionarni a mobilni monitoring teploty vzduchu a povrchu byl realizovan v letnich mésicich let
2009 a 2010 v ruznych castech mésta Brna. Pro hodnoceni byly vybrany dny s nejvySSimi
teplotami vzduchu a nejvySSi intenzitou solarni radiace. Teplota povrchi byla méfena
infraCervenym termometrem Raytek MX2 Raynger s manudalnim nastavenim emisivity povrchu
(asphalty) v desetisekundovém intervalu méreni. Teplota vzduchu byla zaznamenavana cCidly s
dataloggerem Hobo (Onset Computer), umisténych v radiacnim krytech ve vertikalnim profilu nad
povrch (vysky 5 cm, 50 cm, 100 cm a 200 cm nad povrchem). Globalni radiace byla méfena
Cidlem CNR1 Kipp-Zonen (Delft, Nizozemi) umist€énym nad monitorovanou stfechou, v
desetiminutovém intervalu méreni. K bezkontaktnimu snimkovani teploty povrchd byla pouzita
termovizni kamera FLIR S65HS. Zakladni vypoéty a grafické zpracovani dat byly provedeny v
aplikaci MS Excel. Pro interpolaci metodou triangulace s linearni interpolaci a grafické vyjadfeni
stratifikace teploty vzduchu nad povrchem byl pouZit program Surfer ver. 8.03 (Golden Software,
Inc.).

Vysledky

Stacionarni méfeni teploty vzduchu nad asfaltovym povrchem

Na Obr. 1 a 2 je zachycen zprimérfiovany prabéh desetiminutovych teplot vzduchu nad
asfaltovym povrchem naméfenych senzory Hobo ve vertikalnim profilu a interpolovany
programem Surfer béhem ,svétlé Casti dne” (od vychodu do zapadu Slunce) a béhem ,tmavé
¢asti dne” (od zapadu do vychodu Slunce) za sledované obdobi ¢ervence a srpen v roce 2010.
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Obr. 1 a 2: Teplota vzduchu nad asfaltovym povrchem béhem ,primérné svétlé ¢asti dne” (vlevo)
a ,pramérné tmavé ¢asti dne* (vpravo) v roce 2010

Z pribéhu teplot je zfejmy oCekavany vyrazny vliv asfaltového povrchu na stratifikaci teplot ve
vertikalnim profilu. Maximalni rozdily ,pfizemni* teploty vzduchu a teploty ve 2 nad povrchem se
pohybuji okolo 2 - 3 °C (28 °C vs. 25 °C). Uvedené maximalni diference se vyskytuji okolo 15.
hodiny. Diference v tmavé &asti dne jsou vyrazné nizsi s tim, Ze teplotni rozdil ,pfi zemi“ a ve 2 m
nad povrchem je b&hem kratké doby (max. desitky minut) vyrovnavan. Kvantifikovan je tak vliv
tmavych méstskych povrchG na pfizemni vrstvy atmosféry s pfipadnym vlivem na organismy
(Clovéka).

Na Obr. 3 je potom zachycen stav a dynamika vertikalni teploty vzduchu nad asfaltovym
povrchem bé&hem jednoho dne s vyrazné& proménlivou oblacnosti. Zde je patrny vyrazny vliv
zastinéni (oblacnosti) a reakce teploty povrchu v souvislosti s jeho nahfivanim pudsobenim solarni
radiace.
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Obr. 3: Teplota pfilehlych vrstev vzduchu béhem dne s proménlivou oblaénosti (vlevo)

Obr. 4: Regresni vztah mezi teplotou vzduchu v 5 cm nad asfaltovym povrchem, teplotou ve 2 m
nad travnim porostem a solarni radiaci béhem ,pramérného dne” — hodnoceno obdobi ¢ervenec a
srpen 2010 (vpravo)

Vliv solarni radiace na teplotu vrstvy vzduchu pfilehlé k asfaltovému povrchu a vazbu s teplotou
vzduchu, méfenou nad standardnim travnim porostem naznacuje Obr. 4. Pomoci odvozeného
vztahu (pfikon solarni radiace a teplota nad travnim porostem) tak Ize kvantifikovat, jak se projevi
uvedené veliCiny na vzduchové mase nad asfaltovym povrchem. Regresni rovnice vztahu
naznaduje napfiklad pfi pouziti modelové hodnoty 30 °C a solarni radiaci 700 W.m™ teplotu
vzduchu v 5 cm nad asfaltovym povrchem 35,6 °C.

Mérfeni teplot povrcht a prilehlé vzduchové vrstvy mobilnim monitoringem

Pro méfeni a hodnoceni teplot povrchli a vzduchu v méstské zastavbé a v turisticky zajimavych
lokalitdch byla pouzita mobilni méfeni. Teploty povrchu jsou monitorovany infraCervenym
termometrem a paralelné senzorem pro registraci teploty a vihkosti vzduchu Hobo. Jako pfiklad je
uveden vystup z méfeni dne 14.7.2010 (Obr. 5 a Tab. 1). Béhem mobilniho monitoringu
v nejnavstévovangjsich Castech Brna byly zjiStény diference povrchové teploty materiald na
urovni az 25 °C (voda, travni porost, dfevo, pisek, beton, asfalt, kov, etc.). Rozdil mezi teplotou
vzduchu a teploty povrch &inil az 27,4 °C (vzduch versus asfalt).

V Tab. 2 je uveden pfiklad z mobilniho méfeni teplot oslunénych karoserii automobill
(s pfipadnym efektem proménlivé oblacnosti). Data pochazi z méfeni béhem radiacniho dne
21.7.2010. V zavislosti na barvé karoserie mizZe povrchova teplota dosahovat az okolo 90 °C.
Spolu s dalSimi pravodnimi vlivy UHI ma zvySena teplota povrchu, respektive interiéru vozidel
negativni vliv na organismy. Pfi kondiciovani interiéru prehfatych vozidel dochazi k naristu
spotfeby paliv a exhalacim vyfukovych plynG, coz za jasnych dnU pfispiva k tvorbé
fotochemického smogu a troposférického ozonu.

Bezkontaktni méfeni teploty povrchli pomoci termovizni kamery

V ramci mobilniho monitoringu UHI jsou také realizovana mérfeni teplot povrchl pomoci
termovizni kamery. Detektor termovizni kamery méfi objektem vyzafovanou elektromagnetickou
radiaci v infralervené oblasti spektra. Uveden je pfiklad z méfeni v centru Brna (zastavéné
plochy) dne 22.7.2010 ve dvou ¢€asovych intervalech — 9:30 az 10:30 a 12:30 az 13:30.
Snimkovani termokamerou umozriuje spolehlivé identifikovat tepelné ostrovy (MUHI)
s potencianim negativnim efektem na okoli. Na Obr. 6 jsou termalni snimky zachycujici scénu
méstskych povrchil v uvedenych dvou terminech. Jedna se o vyseC centra Brna snimanou
z vyvySené polohy. Zfejmy je narlst teplot vSech povrchu, zejména stfech budov (linie 2 — Li2),
v pozdéjSim terminu méfeni. Maximalni teploty oslunénych ploch tak ve druhém terminu méfeni
dosahuji az 56,3 °C (Tab. 3).
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1) Zemédélska, Mendelova univerzita, silnice pfed budovou
2) Park Luzanky

3) Rooseveltova — silnice u Janackova Divadla

4) Jakubska namésti — dlazba u kostela

5) Namésti svobody (9) — betonova dlazba u kasny

6) Josefska (8) — betonova dlazba v péSi zoné

7) Varkovka — stfe

cha nakupni galerie (parkovisté)
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Pozn: Cislem 5 je oznacena lokalita ,Nameésti Svobody“ kde bylo provadéno i méfeni v Tab. 1
oznacené cCislem 9; Cislem 6 je oznagena lokalita ,Josefska® kde, bylo provadéno i méfeni v Tab.
1 oznacené Cislem 8

Obr. 5: Vyznacené body a letecké snimky lokalit ambulantniho méfeni 14. 7. 2010
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Tab. 1: Ambulantni méfeni teploty povrchu a teploty vzduchu v Brné 14. 7. 2010

Cislo Cas Charakter povrchu Teplota t_hobo | dif tp_th
méreni povrchu

1 10:50 | asfalt 44.8 29.5 15.3
beton 42.0 11.3

pisek 41.5 10.8

2 11:02 | dfevo 52.5 30.7 21.8
trava 374 6.7

voda 27.2 -3.5

3 11:20 | asfalt 50.1 31.9 18.2
4 11:25 beton 41.9 315 10.4
asfalt 43.5 12.0

beton 44 .4 13.7

11:30 kov 48.6 30.7 17.9

5 dfevo 52.6 21.9
6 12:37 beton-Cerny 50.0 30.7 19.3
beton-Cerveny 44.3 13.6

7 12-44 beton 55.3 30.7 24.6
asfalt 58.1 27.4

8 14:59 beton Cerny 54.5 323 22.2
beton Cerveny 53.2 20.9

beton 53.0 323 20.7

9 15:49 | kov 48.3 16.0

Pozn: t hobo udava teplotu vzduchu méfenou ve vysSce1 m (pomoci snimace HOBO),
dif_tp_th udava diference mezi teplotou vzduchu (t_hobo) a teplotou povrchu

Tab. 2: Vystup z méfeni teplot povrchu karosérii automobil(i

Cas méfeni
Barva karoserie 13:30 14:23 15:05
Bila 53,0 59,8 53,0
Stfibrna 50,3 63,0 63,1
Cervena 52,3 71,5 80,2
Modra 68,4 81,4 72,5
Cerna 72,5 90,0 74,0
zelena metaliza 62,5 82.5 no data

Tab. 3: Vyhodnoceni dopoledniho a odpoledniho snimkovani termokamerou

Datum a ¢as 22.7.2010 09:33:00 22.7.2010 13:32:00
Max. teplota 37,1°C 56,3 °C
Min. teplota 11,0 °C 13,5°C
Li1 Max. teplota 28,3°C 34,2°C
Li2 Max. teplota 28,4 °C 47,3 °C
Li1 Min. teplota 20,9 °C 25,0°C
Li2 Min teplota 17,5°C 28,1°C
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Obr. 6: Vystup ze snimkovani termokamerou - dopoledni snimek (vlevo nahofe), odpoledni
snimek (vpravo nahore) a identicka scéna nafocena klasickym fotoaparatem

Zavér

Pomoci stacionarniho méreni teploty vzduchu nad asfaltovym povrchem, méfeni teplot povrchi a
pfilehlé vzduchové vrstvy mobilnim monitoringem a bezkontakiniho méfeni teploty povrchi
pomoci termovizni kamery byl monitorovan tepelny ostrov mésta Brna. Zvlastni pozornost byla
vénovana dnim s vysokou teplotou vzduchu (tropickym dniim) a vysokou hodnotou globalni
radiace, kdy je predpokladan nejvyssi vliv atropogennich povrchli na teplotu vzduchu.

Byl potvrzen vyrazny vlivtmavého povrchu na stratifikaci teplot ve vertikalnim profilu zejména cca
od 9:00 do 20:00, ktery koresponduje s intenzitou pfikonu solarni radiace. Maximalni rozdily
~pFizemni“ teploty vzduchu a teploty ve 2 nad povrchem se pohybuji okolo 3 °C a byly
zaznamenany okolo 15. hodiny. V tmavé ¢asti dne se diference béhem kratké doby vyrovnaji a
dosahuji maximalné okolo 1 °C.

Béhem mobilniho monitoringu v nejnavstévovangjSich Castech Brna byly zjistény diference
povrchové teploty materiald na Urovni az 25 °C (voda, travni porost, dfevo, pisek, beton, asfalt,
kov, etc.). Rozdil mezi teplotou vzduchu a teploty povrchu &inil az 27,4 °C (vzduch versus asfalt).
Pfi pouziti termovizni kamery vzajemné porovnani identickych ploch ukazuje, Ze teplota povrchu
se u zastavénych ploch zvysila za tfi hodiny o cca 10 °C, pficemz teploty povrchi dosahovaly i 50
°C. Zazelenéné plochy vykazuji podstatné nizsi nar(ist teplot a pohybuje se na Urovni narustu
teploty vzduchu tj. o cca 3 °C, pfiéemz maximalni teploty se pohybovali na urovni 34°C. Rozdil
teploty povrchu zastavénych ploch s plochami osazenymi zeleni jsou téméf 20°C. Z porovnani
vysledkl je jasné vidét funkci zelené, které dokaze diky vyparim vody podstatné lépe odvadét
teplo z dopadajiciho slune¢niho zafeni nez je tomu u stavebnich objektd.
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Summary

A heat island of Brno city was monitored by stationary measurements of air temperature above
the asphalt surface, by surface and adjacent air layer temperature measurements and by mobile
contactless surface temperature measurement using thermal camera. Particular attention was
paid to the days with a high air temperature (tropical days) and a high value of global radiation
when the highest anthropogenic impact of anthropogenic surfaces on air temperature is expected.
A significant effect of a dark surface on temperature stratification in vertical profile especially
around 9:00 to 8:00 p.m. was confirmed. It corresponds to the solar radiation intensity. The
maximum difference of a "ground" temperature and air temperature at 2 m above the surface
reached to 3°C and were observed at about 3:00 p.m. The difference of dark part of the day fast
diminish and reaches maximum 1°C.Thermal monitoring of tourist the most popular parts of Brno
detected about 25°C differences of surface temperature of different materials (water, grassland,
timber, sand, concrete, asphalt, metal, etc.). The differences of air temperature and surface
temperature reached to 27.4°C (air versus asphalt).

Comparison of identic areas in different daily time by thermal camera images shows that surface
temperatures in built-up areas increased during three hours about 10°C, (the surface
temperatures reached even 50°C). The areas with vegetation embody a significantly lower
temperature increase (i.e. about 3°C with maximum temperature of 34°C). The surface
temperature differences of built-up areas and areas with vegetation reached to 20°C. The
comparison of the results showed a vegetation influence on temperature regulation due to vapour.
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Non-wood forest products and recreation

Jifi Kadlec
Department of Forest and Forest Products Technology, Faculty of Forestry, Mendel University in
Brno

Abstract

Non-wood forest products are very important and popular for tourists during summer time
recreation activities in the Czech Republic. These products are very important part of forest
production which should be utilised by forest owner. Recreational usage of non-wood forest
products is defined in Forest act and legal limits are bounded for all visitors in forest. The
importance of non-wood forest products for countryside and recreation will be shown in the paper.
Mushrooms, blueberries and raspberries are the most popular forest products which forest visitors
pick during recreation usage of the forest. Weather has very important influence on number of
visits and yield of picked non-wood forest products.

Keywords: Mushrooms, berries, countryside, picking

Introduction

Non-wood forest products (NWFPs) are very important part of forest ecosystem products for
people, especially for inhabitants in countryside. Forest berries, mushrooms, Christmas trees,
foliage or medicinal plants are typical non-wood forest products which are connected with forests.
Mushrooms and forest berries are typical NWFPs which are popular among forest visitors. On the
other hand these products has an economic value for forest owner and countryside inhabitants.
There is very nice concept in Polish forestry. The concept’s basic assumption has been the idea
according to which the whole of forestry production process: both the production of wood and the
production of all other products (NWFPs), are oneness (Zajac et al 2005).

There is shown an importance of non-wood forest products for recreation and countryside people
in our country and some European countries.

Materials and methods

Recreation picking is shown on the data of mushrooms and berries collection in the Czech
Republic. Source data were obtained from report of the Ministry of Agriculture (2010). Czech
situation is compared with some European countries and their situation.

Results and discussion

Mushroom picking is the most interesting activity of the Czech people in forest. Average picked
yield of more than 20 mill. kg of mushrooms (Tab 1) is approximately 2 kg per inhabitant of our
country. It shows that mushrooms picking is very popular in the Czech Republic. Total yield of
picked mushrooms depends on weather conditions of each year because mushrooms are very
sensitive to correct portion of moisture and temperature.

Blueberries and raspberries are very popular due to excellent taste and flavour characteristics.
These two berries are very important source of nutrients, vitamins and biologically active
compounds for human health.

Forest fruits picking belongs to recreation activities closely connected with forest. Forest visitors
supposed picking activities as active way of recreation (Sigak 2006).

It was observed a slightly decreasing trend of collected amounts of NWFPs by households with
an increase in the average monthly household income, the research did not prove any statistically
significant relationship between the two aspects. The correlation coefficient for the total amount of
collected NWFPs and the category of average monthly income per household member in the
Czech Republic data sets reached a very low level (equal to — 0.10). Therefore, it can be said that
there is not a significant relationship between the amount of collected NWFPs and the average
income of the households (Sigak 2006).
Collecting NWFPs is considered as a very important recreational activity. Only a small part of the
population collecting NWFPs (about 12%) collect NWFPs to save money, and even a lower
proportion of the population sell NWFPs in the market to increase their income (about 1.5% of
those who pick NWFPs)(Sigak 2006).
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Tab 1 Forest fruits collection, mill. kg (Report 2010)

Forest Fruits

Vear MWaghrooms | Blueberries | Raspberries | Blackberries | Cranberries | Elderberries]  Taotal
1994 236 13 42 27 07 349 46 4
1995 297 15 58 28 1.3 39 58,5
1996 15,4 94 3.1 1.3 07 1.5 349
1997 178 8.7 4 1.7 08 22 35,3
1998 17,7 10,3 48 23 0B 26 354
1999 20,2 13 ER] 23 1.2 3.2 434
2000 238 8.7 4.1 27 07 18 418
2001 234 ] 37 23 07 14 40,4
2002 21,2 109 3B 21 0g8 21 40,8
2003 135 65 25 2 04 14 26 4
2004 13,7 5.1 21 15 1.3 14 266
2003 19.5 7B 25 1.3 08 1.3 33,1
2006 26 94 28 1.5 1 1.3 421
2007 298 10 25 2 07 18 469
2008 15,2 45 1.1 0p 05 03 229
20039 16.2 75 1 02 05 1.3 27 4
Average 20,6 9,2 3.2 1.9 08 2 377

Economic value of forest fruits is showed in Tab 2. Especially total value of recreationally picked
forest fruits is really high and it should be potential income for local people. Income from NTWPs
has potential for stabilizing of countryside inhabitants and encouraging of local economy together
with development of recreation activities on countryside. Gathering mushrooms provide the whole
income or 30 % of the income for low-income classes (Pettenella et al 2005). We should find
Inspiration for regional development and utilization of NWFPs for this purposes in ltaly.
Governmental bodies sell daily or seasonal permissions for mushrooms gathering. The law
contains specific limits for amount and time of collection for selected species. Money from picking
permits has to be transferred to land owners in some regions (Pettenella et al 2005).

Tab 2 Forest fruits collection in current prices, mill. CZK (Report 2010)

y Faorest Fruits
Far Washrooms | Blueberries | Raspberries | Blackberries | Cranberries | Elderberries|  Total
1994 1314 551 180 161 22 140 2558
1995 1658 1164 248 169 43 137 3419
1995 1082 456 173 129 42 113 1995
1997 1510 585 202 S5 72 55 2560
1995 1578 727 260 138 51 118 2872
1999 1880 973 197 144 105 149 3448
2000 2087 628 250 218 66 72 3361
2001 2298 710 284 176 65 93 3636
2002 1922 821 261 162 85 111 3366
2003 1399 562 218 170 36 80 2485
2004 1420 535 198 138 194 102 2580
2005 2048 670 246 125 85 101 32475
2008 2677 849 257 130 103 103 4119
2007 3415 957 245 185 78 139 5029
2008 1965 430 106 63 71 57 2655
2003 2056 725 99 91 54 111 3146
Average 1595 730 217 143 74 108 3167

The gathering of berries is economically and socially important in this context because most of
people collecting them belong to the poorest categories of rural population (unemployed, gypsy
minorities). The berries and mushrooms are collecting for completing the inhabitants” winter food
provision. The gathering may have not economic value, but a recreational one only, especially for
the urban population (Bouriaud et al. 2005).

Gathering of non-wood forest products are very popular recreational activity. On the other hand
economic importance of NWFPs for countryside economy and sustainability is still very high not
just in our country.

Conclusion

Non-wood forest products are still very important for countryside inhabitants in all countries. Their
role in countryside economy will survive to the future.

Influence of recreation on total volume of picked forest products is a little high. It will be needed to
manage economic and recreation function of non-wood forest products for sustainable utilization
and encouraging of countryside economy.
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Italian way of legal regulation and non-wood forest products utilization should be inspirational for
management of these products in our country.
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Proposal of touristic - educational polygon in National Park Velka Fatra
Navrh turisticko — edukacného polygdénu v Narodnom parku Velka Fatra

Matas Jakubis
Katedra lesnickych stavieb a melioracii, Lesnicka fakulta, Technicka univerzita vo Zvolene

Abstract

The report deals with the proposal of touristic - educational polygon in National Park Velka Fatra.
The polygon is aimed at problems of ecological and environmental functions of forest ecosystems
and landscape protection before floods, erosion, avalanches and at importance of forest for man,
society and lanscape. The touristic — educational polygon is proposed in Hornojelenecka valley
(Central Slovakia) and is designed for general public. Total lenght of the polygon is 10,52 km,
total time of the crossing (inclusive halts) is about 8 hours and absolute vertical difference is 460
m. A part of the contribution is the proposal of specialized thematic fields for 8 locations (halts)
with information boards.

Key words:
Forest ecosystems, landscape protection, touristic, education

Uvod

Dlhodoby trend narastania zaujmu obyvatelstva o turistiku a rekreaciu sa potvrdzuje najma
v narodnych parkoch SR. Tieto velkoplosné chranené Uzemia poskytuju ochranu nasim
najcennejSim prirodnym hodnotam, ktoré su pre zaujemcov najlakavejSie a najzaujimavejSie.
Mnoho takychto prirodnych hodnét sa nachadza aj v Narodnom parku Velka Fatra. S narastanim
zaujmu o navstevnost chranenych Uzemi vSak narastaju aj rézne vSeobecne zname negativne
dopady na prirodu a krajinu. Vaznym problémom v ramci tejto témy su strety zaujmov ochrany
prirody a krajiny a rekreaéného vyuzitia predmetnych cennych lokalit. Vo viacerych pracach
(BROWN ET AL. 1977, COLE, MARION 1988, MANNING 2007 atd.) je opisany vplyv rekreaénych
aktivit na niektoré zlozky zivotného prostredia - pddu, vodu, vegetaciu atd.). Zvlast délezité je
rieSenie tychto otdzok v narodnych parkoch ainych chranenych uzemiach. Jednou z mozZnosti
zniZzenia poSkodzovania zloZiek Zivotného prostredia je usmernenie navstevnikov na existujice
(vymedzené) trasy. V prispevku sme sa zamerali na navrh turisticko — edukaéného polygdnu,
ktory vyuZiva existujuce komunikacie. Nepredpokladéame vytvaranie novych chodnikov, ktorych
okolie by mohlo byt neskér ohrozené Skodlivym pdsobenim navstevnikov. Polygén poskytuje
zaujemcom informacie, tykajuce sa najma ekologickych a environmentalnych funkcii lesnych
ekosystémov a ochrany krajiny pred povodnami, eréziou a lavinami. Vyznamom interpretacii ako
prelinania zaujmov ochrany prirody a navstevnikov sa precizne zaoberal MEDEK (2010). Navrh
turisticko — edukac¢ného polygénu vychadza z ciela priblizit Sirokej verejnosti na konkrétnych
ukazkach v teréne nenahraditelné a celospolo¢ensky mimoriadne délezité funkcie lesnych
ekosystémov. Problematikou navrhov edukacnych polygénov sa podrobne zoberali HILBERT,
HILBERT JR. (1999), Rusko 20014, 2001B) a ini.

Material a metédy

Oblast Velkej Fatry je chrdnenym Uuzemim uz takmer 4 desatrocia. V roku 1973 bola Velka Fatra
vyhlasena za CHKO. Vzhladom na mimoriadne prirodné hodnoty bolo toto Uzemie Nariadenim
vlady SR €. 140 z 27. 3. 2002 s ucinnostou od 1. 4. 2002 vyhlasené za Narodny park Velka
Fatra. Rozloha chraneného uzemia je 40 371 ha, ochranné pasmo ma rozlohu 26 133 ha.
Turisticko — edukacny polygén s nazvom Jelenec — Krizna je navrhovany v geomorfologickom
celku Velka Fatra, v podcelku Hoélna Fatra. Je situovany v Hornojeleneckej doline, ktora sa
nachadza za obcou Staré Hory, po lavej strane Statnej cesty, veducej z Banskej Bystrice v smere
na Donovaly a Ruzomberok. Hornojelenecka dolina vytvara prirodzené povodie bystriny Jelenec
s rozlohou 9,6 km?. Povodie sa rozprestiera v juhozapadnych svahoch horského masivu, ktorému
dominuje vrch Krizna (1574 m n. m.). Vrch Krizna sa na rozvodnici nenachadza, je situovany
priblizne 230 m severozapadne od najzapadnejSieho cipu rozvodnice (lokalita Pod KriZnou).
polozenym bodom v povodi je vyustenie bystriny Jelenec do Starohorského potoka v nadmorskej
vy8ke 582 m n. m. Z uvedenych nadmorskych vysSok vyplyva vysoky absolutny spad povodia,
ktory predstavuje az 950 m, ¢o naznaluje, Ze v uvedenej oblasti existuje velkd variabilita
prirodnych podmienok. Geologické podlozie povodia tvoria vapence, ktoré maju vysoku hydricku
ucinnost. Lesnatost povodia predstavuje v su€asnosti 78%, priCom lesy su sustredené najma vo
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vychodnej a juhovychodnej Casti doliny. V povodi previadaju ochranné lesy v réoznych vekovych
skupinach.

Osidlenie v doline, v ktorej sa nachadzaju osady Horny Jelenec, Prasdnica, Valentova a Rybd, ma
bohatu histériu a pochadza este z Cias starych banickych osad. Dolinu postihlo v minulosti viac
katastrof. Najvac3ou bola lavina, ktora spadla na osadu Rybd (v hornej Casti doliny) dna
6. februara 1924 ausmrtila 18 ludi. V roku 1925 postihla dolinu katastrofalna povoden, ktora
zdevastovala udolie a zasypala existujuce domy az po okna splaveninami.

V rokoch 1926 — 1927 vznikla v Hornojeleneckej doline prva systematickd uprava bystriny na
uzemi dneSnej SR - uprava bystriny Jelenec. Jej autorom bol prof. Ing. Leo Skatula (1889 —
1974), ktory neskér, po roku 1945, posobil ako profesor na vtedaj$ej LF VSZ v Brne. Uprava
bystriny Jelenec je optimalne zaélenena do krajiny. Z mnohych hladisk m6ze dodnes sluzit ako
vzor pre projektantov zahradzania bystrin. Vyskytuje sa v nej viac druhov pozdiznych bystrinnych
spevneni z prirodnych materialov (drevo, kamen) a zaujimavych, do sucasnosti funkénych
prie€nych objektov (rybovod, pasy, prahy, stupne, prehradzky). V rokoch 1963 — 1982 bolo
v najvy8Sich Castiach povodia uskutoénené protilavinové a protierdzne zalesriovanie (219 900
sadenic na ploche 36 ha). Zuvedenych dbovodov méze byt navsteva doliny atraktivha aj
z odborného pohladu — predov8etkym z hfadiska ochrany pred povodiiami v malych horskych
povodiach, protier6znej a protilavinovej ochrany krajiny, resp. integrovaného manazmentu malych
povodi a funkcii lesnych ekosystémov v suvislosti s ochranou, tvorbou a vyuzZivanim krajiny.
Hornojelenecka dolina je obfubenou turistickou trasou navstevnikov predovSetkym z regionu
Banskej Bystrice a blizkeho okolia. V inych regidénoch SR a v zahranici je oblast malo znama,
preto ju navstevuje relativne malo navstevnikov. Vzhladom na mozZnosti turistiky, ktoré lokalita
ajej okolie poskytuju, povazujeme za vhodné jej zatraktivnenie vytvorenim turisticko —
edukaéného polygénu. Potrebami a moznostami zatraktivnenia podobnych lokalit pomocou
naucnych chodnikov sa podrobnejSie zaoberali napr. KOTASKOVA, HRUzA (2010).

Vzhladom na skuto¢nost, Ze turisticko — edukaény polygén je uréeny pre Siroku verejnost, snazili
sme sa o sprostredkovanie odbornych informacii nenaro€nou a pristupnou formou. Ciefom bolo
sice odborne, ale jednoduchym spésobom priblizit nenahraditelny vyznam lesa pre Cloveka,
spolognost, krajinu, prirodné a Zivotné prostredie, poukazat na strety zaujmov ochrany prirody
a navstevnikov chranenych Uzemi a zaroven poukézat na doleZitost prace lesnikov, ochrancov
prirody, ekolégov, environmentalistov a dalSich odbornikov, ktori s nazna¢enou problematikou
pracuju. Ciefovou skupinou by mali byt zaujemcovia zo Sirokej verejnosti, bez ohladu na vek,
vzdelanie apod. Navrh trasy polygonu so stru¢ne uvedenymi zakladnymi informaciami je
uvedeny v tab. 1.

Hlavné odborné okruhy na jednotlivych stanovistiach su nasledovné:
Narodny park Velka Fatra - charakteristika, prirodné pomery

Les ako ekosystém

Ekologické funkcie lesnych ekosystémov

Environmentélne funkcie lesnych ekosystémov

Les a protipovodriova ochrana krajiny

Les a protier6zna ochrana krajiny

Les a protilavinova ochrana krajiny

Les a vodné hospodarstvo

NGO ALON =

Vzhladom na stanoveny rozsah prispevku nie je mozné jednotlivé odborné okruhy analyzovat
podrobnejsie. V buducnosti planujeme vydat k navrhovanému turisticko — edukacnému polygénu
prirucku, v ktorej budu  pristupnou formou vysvetlené odborné okruhy na jednotlivych
stanovistiach (zastavkach) a ktora bude obsahovat aj dalSie informacie o Narodnom parku Velka
Fatra a o oblasti, v ktorej sa turisticko — edukaény polygén nachadza. Podkladom pre napisanie
informadénej priruéky budl vychadzat z prac, ktoré publikovali CABOUN (1996), JAKUBIS (2002),
VYSKOT A KOL. (2003) a ini autori.

Zaver

Turisticko — edukacny polygon Jelenec — Krizna je Casovo prispdsobeny na kratkodobu —
jednodfiovu nenaroc€nu turistiku, vhodnu pre vSetky vekové skupiny. Polygdén vyuZiva len
existujuce cesty achodniky voblasti Hornojeleneckej doliny. Zuvedenych dévodov
nepredpokladame (za podmienky dodrzania navstevného poriadku Narodného parku Velka Fatra)
poskodzovanie okolitého prostredia, resp. negativne dopady na krajinu a existujuce prirodné
hodnoty. Prave naopak, predpokladame, Ze navstevou navrhovaného polygdénu sa mdze predist
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devastacii inych, ¢lovekom minimalne ovplyviiovanych cennych lokalit. Su€astou navrhovaného
polygénu by mali byt drobné drevené stavby (lavicky, stoliky, pristreSky), ktoré by sluzili na
odpocinok a obCerstvenie navstevnikov. Vyhodou pre navstevnost predmetného turisticko —
edukacného polygonu je existencia parkoviska aj s moznostou otacania autobusu a zarover
pohostinstva so socialnym zariadenim v osade Horny Jelenec v blizkosti zaciatku trasy.
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Summary

The report deals with the proposal of touristic - educational polygon in National Park Velka Fatra.
The polygon is aimed at problems of ecological and environmental functions of forest ecosystems
and landscape protection before floods, erosion, avalanches and at importance of forest for man,
society and lanscape. The touristic — educational polygon is proposed in Hornojelenecka valley
(Central Slovakia) and is designed for general public. Total lenght of the polygon is 10,52 km,
total time of the crossing is about 8 hours and absolute vertical difference is 460 m. A part of the
contribution is the proposal of specialized thematic fields for 8 locations (halts) with information
boards:

National Park Velka Fatra — characteristic, natural conditions
Forest as the ecosystem

Ecological functions of forest ecosystems

Environmental functions of forest ecosystems

Forest and flood control

Forest and erosion control

Forest and avalanche control

Forest and water management
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Public Recreation and Landscape Protection: Management Measures &
Monitoring of changing Visitor Flows hand in hand!
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Abstract

The management of green spaces in Western countries, needs to balance conflicting interests of
nature conservation and public leisure activities. Often visitors drive by car to and through these
areas and many problems are related to car traffic. Managing car traffic is thus an important tool
for landscape protection. In this paper we discuss traffic managent with a focus on parking
policies. Empircal data is used to show how the number and location of parking places are an
effective way to manage the number of cars and their spatial distribution. With this in mind the
concept of gateways is introduced as a way to reduce diffuse traffic flows within an area. Studies
show that a gateway can be succesful if it is strategically located and offers facilities and activities
that meet visitor demands.

Key words: Car traffic; Charging; Gateways; Parking; Zoning

Introduction

Various EU directives, like the Habitats Directive, Birds Directive and the Water framework
Directive, have put more emphasis on a careful and well-considered management of green areas
and therewith on sufficient knowledge about the various activities and their reciprocal
relationships. Many of the natural areas are fragile and valuable habitats as well as popular visitor
destinations. Walking, hiking, mountain biking, walking the dog, photography and looking for flora
and fauna are among the activities that are done in these areas. Especially with high visitor
numbers such activities need to be carefully managed.

Most natural areas are hardly accessible by public transport, so many people depend on the car
as a means of transport (Cullinane & Cullinane, 1999). Managing car traffic, and especially car
parking, is therefore one of the key management tools to prevent en limit traffic problems
(Cullinane, 1997; Beunen et al., 2006).

This paper evaluates (1) parking policy measures for visitor management in the Netherlands; (2)
the role of long-term monitoring within this context.

Research areas

We compare three different approaches for parking policy measures in three Dutch areas (Figure
1): shifts in location and number of parking places in the Meijendel Dunes, the introduction of
parking charges in the Amsterdam Waterworks Dunes and strategically located gateways on two
different locations in the Veluwe area, Nunspeet and the Posbank.

Meijendel Dunes is a dune area of about 2000 ha close to the city of The Hague (Bakker &
Kramer, 1993). ,The area is a protected nature area, but is also used for the production of
drinking water and it attracts many people who want to walk or cycle in this nature area. As early
as the 1960s, biologists concluded that the natural values of the area were decreasing because of
overcrowding. One of the main problems was the many visitors arriving by car who could drive to
the centre of the area. On sunny days long lines of motorists were driving through the area,
searching for a parking place.” (Jaarsma et al., 2010). Since 1995 measures were taken to limit
car traffic in the area centra. Drivers were dissuaded from driving to the centre by a partially
closure of the car park in the centre (from 500 to 200 places). This loss was partially
compensated in 1999 with an extension (from 150 to 300 places) of the car park near the
entrance, at the border of the area (Beunen et al., 2006).

The Amsterdam Waterworks Dunes is a dune area north of the Meijendel Dunes, about 30 km
west of the city of Amsterdam. The area of about 3400 ha is important for drinking water
production, nature conservation, and leisure activities. There are four car parks in the area, where
about 50% park at the main entrance. The owner of the Dunes, the municipality of Amsterdam,
decided to charge for car parking. Since February 2002 visitors have to pay € 1 for a day ticket or
€ 8 for an annual ticket (Beunen et al., 2006).
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Figure 1. Locations in lthe Netherlands of (1) Meijen'del Dunes near The Hague, (2) Amsterdam
Waterworks Dunes, and the Veluwe within the province of Gelderland with (3) Nunspeet and (4)
the Posbank.

The Veluwe is sited in the centre of the country in the province of Gelderland. It is the country’s
largest nature area, including several villages, agricultural and forestry areas, nature areas and
two national parks. Tourism has a significant role, with campsites, hotels, restaurants, etc. Traffic
flows, however, also include utilitarian local bound and through traffic. To achieve an enduring
balance between economic growth and ecological integrity, the province proposes that a number
of gateways to be developed along the Veluwe’s border would become the new main entrance
points for visitors (Vreugdenhil, 2000). This gateway concept aims at a concentration of visitor
and traffic flows that are currently scattered over the area. In this sense, the concept can also
referred to as zoning, a well-known strategy in the management of natural areas (Eagles &
McCool, 2001). In 2002, the first Veluwe area gateway was opened in Nunspeet, followed by the
Posbank area in the Veluwezoom National Park in 2007. Four other ones are planned elsewhere
in the area (Beunen et al., 2008).

Methods

Generally, visitor monitoring consists of three components: visitor counting, visitor profiling, and
analysing visitor opinions (Cope et al., 1999 and 2000; MacGregor, 1998).

In the Meijendel Dunes daily counts on all entrances of the number of cars and bicycles with
automatic devices and a pressure-sensitive tube across the road started in 1992. These are the
basis of the visitor monitoring. Visual sampling is used to calibrate the daily data (to correct for
inaccuracies made by the detector and for multiple axes) and to estimate the number of
pedestrians. Finally, the average vehicle occupancy is observed to estimate the number of visiting
persons. Therefore 12 types of days have been distinguished (4 seasons; weekdays, Saturday
and Sunday). An analysis after 4 years showed only small differences in the averages for similar
days of the week in some sequential seasons, allowing for a review into 8 types (Beunen et al.,
2004). In 2002 an update of the visual counts on the main entrance was made, followed by an
integral update in 2009/2010. In 2005 a survey was held among the visitors in the area by means
of a questionnaire that was distributed in the area with questions on visitors' background, reasons
for visiting the area, wishes, activities within the area and opinion about the area and its
management. A total of 740 questionnaires were returned (Jaarsma et al., 2010).

In the Amsterdam Waterworks Dunes the same method with automatic daily counts for cars and
bicycles on all entrances and additional visual sampling for calibration and vehicle occupancy has
been applied during 6 years, starting in 1998. In this area in 1998 and 1999 a visitor survey was
held.

At both locations in the Veluwe area mechanical counts were conducted before and after the
development of the gateway, again with additional visual counts to determine the vehicle
occupancy as well as the accuracy of mechanical counts. To get more insight into the recreational
use of the area, the visitors‘ background and their recreational behaviour was collected by means
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of visitor surveys among car-born visitors according to the ,next-to-pass‘ principle (see Veal,
1997; Beunen et al., 2008; Regnerus, 2005).

Results

Figure 2 shows the average daily number of cars in the Meijendel Dunes on the three types of
days in a so-called advancing average. Starting after one year of counting (on 28 February in
1993), for each consecutive day its observation has been replaced by the average of that type of
day, using all observations during the period of the previous 365 days. This is done to more or
less nullify irregular upward and downward day-to-day fluctuations, for example by different
weather conditions. On the contrary, the advancing average will give a clearer picture of long-term
changes (trends), showing obvious fluctuations by an increasing or decreasing average during a
longer period.
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Figure 2. Yearly advancing average number of cars per type of day in the Meijendel Dunes,
March 1993 — 2004 (elaborated from Beunen et al., 2006)

From the figure we can learn that during the first years of monitoring about 2700 cars enter the
area on an average Sunday. This average decreases to about 2000 cars after the removal of 300
parking spaces in the centre of the area. On a lower absolute level Saturdays and weekdays
show the same effect. On a yearly basis the difference is about 45,000 cars. For all types of day
the averages increased after the construction of 150 new spaces in 1999. It is important to
mention that also the spatial distribution of the cars changed: more visitor park their car near the
entrance and walk from there to the centre. Currently, about 80% of the entering cars drives
through the area to the centre. In the beginning of the monitoring programme this was about 90%
(Beunen et al., 2006).

A similar analysis has been made for the Amsterdam Waterworks Dunes, where parking charges
were introduced in February 2002. This analysis ... ,suggests a small and only temporary effect.
Only in the year after the implementation does the number of cars decrease. Two year later, car
numbers return to their former level.“ (Beunen et al., 2006).

Traffic counts between May and August 2004 on the gateway in Nunspeet showed that weekend
days and holidays were the most crowded days with more than 350 cars. The visitor survey
shows that visitors come to the gateway because of the specific facilities: the playground, the
z<dwarf trail“, and the restrooms are especially attractive to families with children. About 80% of the
visitors stay at the gateway, or remain in its direct vicinity (Beunen et al., 2008).

Traffic counts, done between November 2002 and October 2003 (Figure 3) and between January
2009 and December 2010 showed that about 500,000 cars drove to the Posbank area with an
average car occupancy of two. Sundays are the busiest days, with an average of 2800 cars. The
busiest single day was a Sunday in October with 5180 cars. Before the development of the
gateway the majority of the cars drives to the centre of the National Park: on average 64% and on
Sundays even more. After the development of the gateway traffic within the centre of the area
was reduced with 11%, while to total number of cars (and visitors) remained the same. The visitor
survey showed that the presence of specific facilities is the main reason for visitors to park their
car at a particular place. Visitors come frequently to the area (namely on Sundays) and they know
the area very well. Visitors who are in the area for the first time mainly follow the signs and are
therefore more easy to steer.

-03 -



6000

5000

4000 -

3000 -

2000 | |

1000 ‘ ‘

Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03  May-03  Jun-03 Jul-03 Aug-03  Sep-03 Oct-03

Figure 3. Daily number of cars in the Veluwezoom National Park in the period November 2002 —
October 2003 (Regnerus et al., 2007)

Discussion

Threaths to natural and recreational values from parking problems and congestion caused by high
numbers of car-born visitors should be solved on a regional scale with measures to influence
visitor behaviour (Cope et al., 1999; Reynolds & Elson, 1996).

Parking restrictions and the introduction of parking charges are well known ,stick® measures
(Holding & Kreutner, 1998). Such measures affect visitor access and can cause a great deal of
public opposition (Holding, 2001). ,Carrot® measures tempt people to ,good“ behaviour, without
affecting visitor enjoyment, or even improving it. Gateways aim at purposeful displacement of
traffic and visitors, by tempting people to visit a specific location, park their car there and wander
around freely without car. Beunen et al. (2008) found that a combination of facilities on
strategecally located gateways offers good possibilities to influence behaviour of a large number
of visitors. It is important that the facilities, leisure possibilities and activities offered meet visitor
demands (Eaton & Holding, 1996). Therefore a visitor survey should be undertaken.

A good planning and management depends on accurate and sufficiently detailed information. This
includes both quantitative data about visitor use (Micallef & Williams, 2002; Loomis, 2000) and
qualitative information about the wishes and demands of the visitors in the area (Regnerus et al.,
2007). The latter can be done with a visitor survey, where automatic traffic counts and additional
visual count provide data about visitor use (Beunen et al., 2004). A long-standing programme for
visitor monitoring shows the various ways in which space is used, experienced and valued
(Jaarsma et al., 2010). Such detailed knowledge is required in order to identify measures that
need to be implemented to solve parking problems and congestion caused by recreational traffic
and to evaluate their effectiveness (Regnerus et al., 2007).

Conclusion

Evaluating parking policy measures for visitor management, we conclude:

(1) the Meijendel case shows that a removal of parking places decreased the number of cars,
especially on peak days. A change in the location of the places led to a change in recreational
behaviour.

(2) the introduction of parking charges in the Amsterdam Waterworks case only slightly reduced
car traffic and only in the first year after implementation.

(3) strategically located gateways at the areas border with direct access from the major road
network in the Veluwe case show to be useful measures to reduce car traffic within an area. An
essential condition to realise this is that the facilities offered are based on a visitor survey, in order
to meet visitor demands.

To analyse traffic management and possible measures, the area and its users as well as the
actors involved with their different objectives need to be studied in relation to each other. Due to
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large day-by-day fluctuations in leisure travel (see Figure 3), only long-term monitoring with the
same observation techniques can provide reliable and accurate data necessary for management.
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Abstract

When Slovakia joined the EU, the tourism issue gained on the importance as one of priorities of
national economy. This possibility appears to be very suitable particularly in some regions with
less developed industry as rural areas are. By proper execution, there are much fewer negative
impacts on the environment than by other branches of the industry. Existing risks connected with
the disturbance and the devastation of natural environment by mass, uncoordinated tourism,
oriented only on higher profits cannot be forgotten. New ways of tourism development has to be
found.

The research area is situated in the south part of the district Trebisov, directly in Protected
landscape area Latorica. It is characteristic rural area lying in the Eastern Slovak lowland and the
edge of Zemplin Mountains, with the lonely standing volcano hill of the same name Tarbucka. In
spite of the high quality of natural potential, the development of the tourism in the micro-region is
in the stagnation. But the development of recreational tourism in protected areas in Slovak
conditions shows high complexity. This paper can serve as an example of the implement tool
which offers an general overview for natural assumes to the development of the tourism in a
connection with nature conservancy.

Key words: protected area, indicator, category, development, recreation

Introduction

In a relation with the development of favorable effects of the tourism on regional and micro-
regional level it is important to coordinate it in a harmony with other economic activities and
landscape potential. The coordination of these economic activities in the landscape, except
others, predates the origin of environmental problems, which should be evolved as the
consequence of the discord with natural and cultural-historical landscape potentials.

Regard to the European Strategy of Sustainable Development (EC, 2001) the development
means the interconnection of economic growth, environmental protection and social inclusion
principles. As a solution is recommended mainly complex cross-section approach, the
improvement of existing environmental legislative, strengthening of environmental interests and
better citizens involvement in the decision making. Regional and micro-regional as well,
development is considered on appropriate economic, social and cultural conditions. In present,
the tourism plays increased role in the development of the region.

In a compliance with renowned economic studies the tourist industry will become the most
dynamic developed industry in future decade. It is assumed that about 5 millions of new jobs will
be created in a harmony with this industry in Europe where the movement without borders and
controls is created, deregulation of the transport, market, harmonization of taxes, and
enlargement of the democracy. Together with this will opposite trends cause, as the
regionalization, so the effort to local identification. It is the assumption of constant prolongation of
free time. The need of its effective utilization will be coming into being.

Forming of the region (micro-region) is possible to follow under several approaches. But
essentially it is generated to two attitudes — economic and environmental approaches. It is
possible to follow long-standing economical preferential treatment of tourism and recreational
activities in the landscape by economic approach. But it could be often vice-verse, that higher
effort of economical effect is not visible, even if there are certain external inputs. If social
environment has still the interest (with lower outputs) to deal with tourism programs in chosen
territory, it is possible to reach second approach “environmental”.

The environmental approach to regional development requires an interconnection of social and
economic development with interests of the environment. At the same time, we may suppose that
the current way of the management leading to environmental degradation in the territory and to
natural resources decrease can hardly be a basis for sustainable economic development. There
exists a significant interrelation between economic activities and the quality of the environment.
Backwards, the quality of the environment is crucial criterion, that determines specific forms of
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territorial management (Pavlickova, Chrensova, Hudecova, 2006). In last years new publications
aimed on the relationships between tourism and the environment are published (e.g. Butler et al.
1997, Krogmann, 1998, Ryan, 2003, Pavlickova, 2008, Krnacova et al., 2010).

The paper is focusing on natural, social-economic and cultural conditions, possibilities or
limitations for the potential of tourism development in the micro-region Tarbucka based on
recreational activities. It is also taking consideration to present nature conservancy and landscape
protection issues.

Material and Methods
Chosen methodology has structure built on the methodology of the evaluation of recreational
landscape potential by authors Andel, Balej, Suchevic (2008). It is based on a creation of
indicators set and their evaluation carried out under the method of the scaling. We've been
modified this methodology according characteristics of chosen area. These indicators have been
chosen:

— natural potential (including protected areas)

— culture-historical potential

— recreational infrastructure

— environmental infrastructure.
Every indicator is individually affecting each recreational activity. That is why we had separated
recreational activities into several types: hiking, cycle tourism, rural tourism, hunting, water
recreation and fish hunting, non specified tourism (flying, paragliding, horseback riding, alternative
sports e.g.)

A. Natural and culture-historical potential

In first step we set up natural potential indicators into the categories. Each category is divided into

4 parts with the ascending point values from 1 to 4 (for example forest area F1 = 1 point, F2 = 2

points, F3 = 3 points, F4 = 4 points):

A1 Forest areas (L) — categories F1 to F4 have been calculated and measured in GIS as a
percentage measurement of forest area in cadaverous to total measurement of the
cadaverous, F1 (0-5 %), F2 (5-30 %), F3 (30-60 %, F4 (> 60 %)

A2 Water areas (W) — categories W1 to W4 are evaluated according shape-file in GIS and

maps of the fishing wards. Categories W1 to W4 are specified by units. Each  unit  represents

one water area or one fishing ward: W1 (0-2 units), W2 (3-5), V3 (6-7), W4 (28 units)

A3 Meadows and pastures (M) - categories M1 to M4 have been calculated and
measured in GIS as a percentage measurement of meadows and pastures areas in
cadastre to total measurement of the cadastre, M1 (0-5 %), M2 (5-30 %), M3 (30-
60 %, M4 (> 60 %)

A4 Other areas (vineyards, hop vyards, orchards and gardens) (O) - categories O1 to O4
have been calculated and measured in GIS as a percentage measurement of other
areas in cadastre to total measurement of the cadastre, O1 (0-2 %), 02 (3-5 %),
03 (6-7 %), O4 (= 8 %)

A5 Protected areas (PA) — categories P1 to P4 are evaluated according the Landscape Atlas of

the Slovak Republic (Hrnciarova et al. 2002) and shape-file of the GIS; specified
by number of the units of PA in cadastre, PA 1 (1 protected area, PA 2 (2), PA 3 (3), PA
4 (4)

A6 _Culture-historical sites except churches (CH) - categories CH1 to CH4 are evaluated
according urban and municipal statistics (UMS); specified by the number of the culture-
historical sites: CH1 (0-1 sites), CH2 (2-4), CH3 (5-6), CH4 (=7)

B. Recreational and environmental infrastructure

In the second step we have been dealing with indicators of recreational and environmental
infrastructure. Because in the research area both infrastructures are represented very poor, we
did not differentiate categories, but we grant each allocated single unit with one point.

Analyzed units of the recreational and environmental infrastructure:

B1 accommodations — source data of the UMS, B2 information centre - source data of the UMS,
B3 hiking trails — evaluated according touristic topographic map, B4 sport facilities - source data
of the UMS, B5 cultural facilities - source data of the UMS, B6 public water-supply - source data
of the UMS, B7 sewage and disposal plant - source data of the UMS, B8 communal waste
disposal - source data of the UMS
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C. Indicator importance
In the third step we have been added the importance, in the range of values from 1 to 4,
to each observed indicator according types of recreational activity.

Figure no.1
types and their importance for each category

A. Natural and culture- Water non
historical potential hiking cycl.e rura¥ hunting  [recreationand (specified

tourism  |tourism . .

fish hunting  |tourism

Al Forest areas 4 3 3 4 1 2
A2 Water areas 1 1 2 1 4 2
A3 Meadows and pastures 2 3 4 3 1 2
A4 Other areas * 1 2 4 1 1 1
AS Protected areas 4 4 2 X 1 X
A6 Culture-historic. sites 3 4 2 X 1 X
|* vineyards, hop yards, orchards and gardens |

Figure no.1 Evaluating of recreational potential indicators (importance 1-4)

Results

The evaluation of natural (including protected areas) and culture-historical potential of the tourism
has been processed in progressive steps, where according upper mentioned criteria, has been
added to each cadastre final result (natural potential category value x importance), listed in figure
no. 2.

Results in figure no. 2 and graph no. 2 are showing that the highest quality of natural potential for
recreational tourism in research area have the cadastres of Ladmovce (201 points) and Vinicky
(187 points). Existing exploitation of this potential is strongly undersized. On the other hand the
lowest quality of natural potential for recreational tourism in research area have the cadastres of
Somotor (127 points) and Maly Kamenec (55 points). This is caused by almost zero coverage of
natural protected categories in these cadastres. The cadastre of Maly Kamenec is covered by 92
% with monoculture crop fields.

In spite of the fact that research area is relatively low in the measurement, did not surprised that
most of cadastres have similar natural potential for the development of recreational tourism. The
same is valid if we compare every natural category for each type of recreational activity. Potential
for each types, excluding Maly Kamenec, are very similar. Also potential for hiking and cycle
tourism is almost identical.

Graph no.1 Evaluation of the recreation potential
150

200 1

B nonspacified tourism

100 |- ® water recreation and fish hunting

B hunting

¥ rural tourism

50
| B cycle bourism

B hiking

-08 -



Figure no. 2 Evaluation of the natural and culture-historical potential

types (number of points is representing category X importance)

category hiking cyc.le rur.a] hunting Water recreal.ion non spe.ciﬁed
1-4 tourism | tourism and fish hunting tourism

cadastre Zemplin
Al Forest areas 3 12 9 9 12 3 6
A2 Water areas 3 3 3 6 3 12 6
A3 Meadows and pastures 3 6 9 12 9 3 6
A4 Other areas 1 1 2 4 1 1 1
AS Protected arcas 3 12 12 6 X 3 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 34 35 37 25 22 19
c. Ladmovce
Al Forest areas 2 8 6 6 8 2 4
A2 Water areas 3 3 3 6 3 12 6
A3 Meadows and pastures 4 8 12 16 12 4 8
A4 Other areas 3 3 6 12 3 3 3
A5 Protected areas 4 16 16 8 X 4 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 38 43 48 26 25 21
c. Somotor
Al Forest arcas 1 4 3 3 4 1 2
A2 Water arcas 3 3 3 6 3 12 6
A3 Meadows and pastures 3 6 9 12 9 3 6
A4 Other areas 1 1 2 4 1 1 1
A5 Protected areas 2 8 8 4 X 2 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 22 25 29 17 19 15
c. Strazne
Al Forest areas 1 4 3 3 4 1 2
A2 Water areas 3 3 3 6 3 12 6
A3 Meadows and pastures 4 8 12 16 12 4 8
A4 Other arcas 1 1 2 4 1 1 1
A5 Protected areas 3 12 12 6 X 3 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 28 32 35 20 21 17
c. Vini¢ky
Al Forest areas 3 12 9 9 12 3 6
A2 Water areas 3 3 3 6 3 12 6
A3 Meadows and pastures 2 4 6 8 6 2 4
A4 Other areas 4 4 8 16 4 4 4
AS Protected arcas 3 12 12 6 X 3 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 35 38 45 25 24 20
c. Streda n. Bodrogom
Al Forest areas 2 8 6 6 8 2 4
A2 Water areas 2 2 2 4 2 8 4
A3 Meadows and pastures 3 6 9 12 9 3 6
A4 Other areas 2 2 4 8 2 2 2
A5 Protected areas 4 16 16 8 X 4 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 34 37 38 21 19 16
c. Vel'ky Kamenec
Al Forest arcas 2 8 6 6 8 2 4
A2 Water arcas 4 4 4 8 4 16 8
A3 Meadows and pastures 2 4 6 8 6 2 4
A4 Other areas 2 2 4 8 2 2 2
A5 Protected areas 3 12 12 6 X 3 X
A6 Culture-historical sites 1 3 4 2 X 1 X
total 33 36 38 20 26 18
c. Maly Kamenec
Al Forest areas X 0 0 0 0 0 0
A2 Water areas X 0 0 0 0 0 0
A3 Meadows and pastures 3 6 9 12 9 3 6
A4 Other arcas 1 1 2 4 1 1 1
A5 Protected areas X 0 0 0 X 0 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 7 11 16 10 4 7
c. Klin n. Bodrogom
Al Forest areas 2 8 6 6 8 2 4
A2 Water areas 4 4 4 8 4 16 8
A3 Meadows and pastures 2 4 6 8 6 2 4
A4 Other areas 1 1 2 4 1 1 1
AS Protected arcas 2 8 8 4 X 2 X
A6 Culture-historical sites X 0 0 0 X 0 X
total 25 26 30 19 23 17
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The evaluation of recreational and environmental infrastructure has been done under the same
method (the number of units x importance) and the result is showed in figure no. 3.

Figure no.3 The evaluation of the recreational and environmental infrastructure

c. Zemplin c. Ladmovce ¢. Somotor c. Strazne c. Vinicky
B1 accommodations 0 0 1 0 1
B2 information centre 0 0 0 0 0
B3 hiking trails 0 0 0 0 0
B4 sport facilities 1 0 2 1 2
BS cultural facilities 1 1 1 0 1
B6 public water-supply 1 1 1 1 1
B7 sewage and disposal plant 0 0 0 0 0
B8 communal waste disposal 1 1 1 1 0
total 4 3 6 3 5

c. Streda n. Bodrogom  [c. Velky Kamenec |c. Maly Kamenec [c. Klin n. Bodrogom
B1 accommodations 1 1
B2 information centre

B3 hiking trails

B4 sport facilities

BS cultural facilities

B6 public water-supply

B7 sewage and disposal plant
B8 communal waste disposal
total 5 4

Figure no. 3 The evaluation of the recreational and environmental infrastructure
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Results showed in figure no.3 have confirmed the fact, that the all area of the micro-region
Tarbucka is almost without the recreational infrastructure. Public water-supply and communal
waste disposal are very good developed among environmental infrastructure. Sewage and
sewage disposal plant is a big environmental issue of all rural area of the Eastern Slovak lowland,
not just in the researched area.

Discussion

To evaluate the recreation potential is necessary in a context and connectivity with nature
conservancy and social-economic aspects. The most of researched area is lying in any type of
protected area (picture no. 1). It is necessary to take into the consideration well known hypothesis
that the nature conservancy and landscape protection is in a conflict of the interest with the
development of recreational tourism. According our opinion this hypothesis is just partly true,
because in protected area where the land use management is necessary both nature
conservancy and the development of recreational tourism can co-operate. In research area 90 %
of the measurement of protected areas require land use management.

Let's take look into the example of the cadaverous Ladmovce, which represents the most
valuable natural area and at the same time represents the highest quality of natural potential for
recreational tourism. The types of recreational activities like hunting, cycle tourism have to be
limited. Also building of recreational infrastructure have to be located only in to the village,
otherwise environmental degradation will affect the natural values.

Nature conservancy in Slovakia is facing nowadays with many issues like the destruction of the
protection matter, the creation of new protected areas at private property and freeholders rights
ignorance by the state, the communication among the stakeholders, protection rules are often
broken, legislation issues e.g. NATURA 2000 issues, especially Sites of Community Importance
(SCI) are dealing with issues like short creation time, negative nature conservancy admission of
the government in last years, the fragmentation of protected areas.

As the picture no. 1 is showing the area has been created like: National Nature Reserve (NNR)
with the highest level of protection is also SCI, is also Special Protection Area (SPA), is also
Protected Landscape Area (PLA) and occasionally (does not involve the research area) also
world heritage UNESCO and Ramsar locality. According our opinion it is not necessary the
accumulation of protected areas, the wasting of finance, time and human potential. Notably when
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in the reality practical nature conservancy is failing trough political decisions and no respect of
natural values by the stakeholders.
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Picture no.1 Protected areas and micro-region Tarbucka (NNR — National Nature Reserve, NR —
Nature Reserve, SCI - Sites of Community Importance, SPA — Special Prorection Area,
PLA - Protected Landscape Area

Interesting example is NNR Kasvar (representing high botany values) in already mentioned
cadastre Ladmovce. At the present the reservation is under strong succession, which is caused
by the end of the pastoralism in the area. It is also not possible to manage land use in 115
hectares by several employees of the administration of PLA Latorica. It is only one of the many
grassland reservations in the competence of PLA Latorica. It could be considered as the potential
example of the co-operation by the development of recreational tourism and nature conservation
“hand in hand”.

Conclusion

The development of recreational tourism in protected areas in Slovak conditions shows high
complexity. This paper can serve as an example of the implement tool which offers an general
overview for natural assumes to the development of the tourism in a connection with nature
conservancy. It may serve for state administrations and local municipalities, in involved area, as
an implement tool for financial effectiveness for building recreational infrastructure. It opens an
issues how to start development of the tourism in areas with natural potential by respecting all
environmental functions of the area.

In researched micro-region Tarbucka, in spite of the high quality of natural potential, the
development of the tourism is in the stagnation. It is interesting that, only 2 km distant, Hungarian
town Satoraljaujhely with the same natural conditions is the national touristic destination.

Although bad social-economic situation in the micro-region is making a limit for the development
of the micro-region. There should be options how to solve these issues for example with the
sustainable tourism development hand in hand with nature conservancy and landscape
protection. Useful could be also Tokaj wine line which is passing trough villages Vinicky,
Ladmovce and Zemplin.
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Suhrn

Jednou, v su€asnosti z najdiskutovanejSich tém (nielen) environmentdlneho planovania
v Slovenskej republike sa stava problematika rozvoja. Kedze charakteristickym rysom sidelnej
Struktary SR je vysoka prevaha sidiel s charakterom vidieckej krajiny regionalna politika Statu
kladie déraz prave na rozvoj vidieka. Rozvoj vidieka sa niekedy dostava do konfliktu so zaujmami
ochrany prirody a krajiny. Nasim zaujmom by preto mala byt realizacia takého planovania, ktoré
by tymto konfliktom zabranilo. To je hlavna myslienka nasho prispevku, ktory sa zaobera
moznostami regionalneho rozvoja mikroregiénu Tarbucka, ktory lezi na juhovychode Slovenska
cez stanovenie rekreaéného potencialu pomocou indikatorov, ktorymi boli: prirodny potencial
(vratane chranenych uzemi), kulturnohistoricky potencial, rekreaénd infrastruktura a infrastruktara
zivotného prostredia.

Kazdy indikator posobi na jednotlivé aktivity individualne. Preto sme rekreané aktivity rozdelili do
viacerych druhov: peSia turistika, cykloturistika, vidiecka turistika, polovnictvo, vodna rekreacia a
rybarstvo, nespecifikovana turistika (lietanie, paragliding, jazdectvo, alternativne $porty a. i.).

Z hodnotenia nam vyplynulo, Z2e v sledovanom mikroregiéne Tarbucka napriek relativne
vysokému prirodnému potencialu rozvoj turizmu a rekreacie stagnuje. Aj ked je v uzemi velmi zla
socioekonomicka situacia, mali by sa hladat cesty ako tuto situaciu zlepSit a to aj cestou
udrzatelnej turistiky v sulade s ochranou prirody a krajiny. Vyuzit by sa pri tom dala aj Tokajska
vinna cesta zahriujuca obce Vini¢ky, Ladmovce a Zemplin.
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842 15 Bratislava
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Punkva Springs National Nature Reserve — motorised transport and the
environment
NPR Vyvéry Punkvy — motorova doprava a ochrana pfirody

Leos Stefka
Agentura ochrany pfirody a krajiny CR — Sprava CHKO Moravsky kras

Abstract

Moravsky kras je nejnavstévovangjSi pfirodni lokalitou Moravy. Punkevni a Katefinska jeskyné a
areal propasti Macocha jsou centry turistiky a cestovniho ruchu jiz dlouha léta. Jejich zpfistupnéni
na zacatku 20. stoleti bylo doprovazeno vystavbou silnic Pustym a Suchym Zlebem. Narust
motorové dopravy ve 13 km dlouhych inverznich karionech pfinesl zasadni problémy ochrany
rezervace. Prvni tzemni plan CHKO jiz v roce 1974 stanovil zamér vylou¢eni motorové dopravy
z obou krasovych kanon(. Prosazeni tohoto zaméru trvalo az do roku 1995. Sprava CHKO
zajistila udaje o kvalité ovzdus$i, akumulaci tézkych kovl v pudé a rostlinach i vlivu na vybrané
slozky zivé pfirody. Silnice ve Zlebech byly nasledné vyfazeny ze sité vefejnych komunikaci.
Poslednim krokem bylo zruSeni nevyuzivaného parkovi§té u Punkevnich jeskyni. Nahradni
dopravu navstévnikd Punkevnich jeskyni dnes zajistuji silniéni viaéky mezi Skalnim mlynem a
Punkevnimi jeskynémi a dale 300 m dlouha lanovka z arealu horniho mustku propasti Macocha.
Karony Zleb( jsou atraktivnimi turistickymi a cyklotrasami.

Key words: tourism, Moravsky kras protected landscape area

Uvod

Jiz od 8kolnich let je Moravsky kras témé&f synonymem pro turistické a Skolni vylety. Neni jisté
nahodou, Ze zde Klub Ceskych turist( jiz v roce 1895 postavil svoji viibec prvni chatu Utulnu u
Macochy. Turisticka atraktivnost Moravského krasu s sebou pfinesla zdroj znecisténi, kterym je
automobilova doprava. Zejména mezi Skalnim mlynem a Punkevnimi jeskynémi a Skalnim
mlynem a kfizovatkou pod Macochou, tedy Useky v hlubokych krasovych zZlebech, byly az do roku
1995 z tohoto hlediska nejproblémovéjsi. Silnice zde byly vybudovany na pocatku 20. stoleti
v dobé zpfistupfiovani jeskyni, kdy nahradily uzké lesni cesty. Misty bylo nutno i rozstfilet skalni
soutésky. AZ 150 m hlubokymi krasovymi kariony byla vedena doprava z nékolika obci do
okresniho mésta Blanska v€. autobusovych linek. V turistické sezéné vzdy pfibylo velké mnozZstvi
aut a autobusUl. Jen k Punkevnim jeskynim pfijizdélo 250.000, Spickové az 300.000 turistd rocné.
Silnice byly celoro¢né udrzovany vE&. soleni v zimnim obdobi. Jiz v izemnim planu CHKO z roku
1974 bylo rozhodnuto o postupném vylou€eni dopravy z téchto ¢asti Moravského krasu. Praktické
naplfiovani tohoto cile vSak za¢alo az o 15 let pozdéji.

Zachovani dopravy ve Zlebech prosazovali zejména pracovnici vefejnosti pristupnych jeskyni
Duavodem byly obavy ze snizeni mnozstvi turistd. ZdUrazfiovali napf., Zze v dobé nastupu
katalyzatoru je vylouceni dopravy zbyte¢né, organizovali i podpisové akce k zachovani dopravy
ve Zlebech. Z odborného tématu poskozovani rezervace dopravou se stalo téma politické
s interpelacemi v parlamentu. Nesouhlasily i nékteré obce, které argumentovaly obavou
z prevedeni dopravy z rezervace do obci.

Metodika

Navrh zmény dopravniho systému znamenal i zasadni zmény v organizaci turistického ruchu ve
vefejnosti pfistupnych jeskynich. Sprava CHKO Moravsky kras se proto zaméfila na vyzkum vlivi
dopravy na rezervaci. Bylo provedeno zhodnoceni kvality ovzdus$i, prazkum aerickych fas,
stanoveni obsahu tézkych kovU v pldé a rostlinach, mikrobiologické rozbory pud a zmény
v pfirozené druhové skladbé rostlinnych spolecenstev v zavislosti na ovlivnéni jednotlivych Usekl
dopravou. Rada t&chto sledovani byla provedena na transektech ze dna Zlebi smé&rem do svahu.

Byly vymezeny 3 Useky riizné zatizené dopravou :

1) I asek: Pusty Zleb od parkovisté u Punkevnich jeskyni po kfizovatku u hotelu BrouSek ve
Sloupu (od roku 1989 ucelova lesni komunikace, historicky nejméné ovlivnény usek
dopravou).
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2) II. usek: Pusty Zleb od Skalniho mlyna po parkovisté u Punkevnich jeskyni (do roku 1993
usek s intenzivni rekreacni dopravou, silny sezénni provoz).

3) lll. usek: Suchy Zleb od Skalniho mlyna po kfizovatku pod Macochou (do roku 1995 usek
s intenzivni rekreacni dopravou a do roku 1989 i mistni dopravou. V roce 1989 byly ze
Suchého zlebu vylouéeny autobusoveé linky).
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Mapka €.1: Dopravni systém NPR Vyvéry Punkvy (autor: Z. Hejkal)

Sledovani bylo provadéno v letech 1991 — 1994 a prokazalo:

e Specificka geomorfologie a mikroklima krasovych kafiontd je pfiCinou toho, ze
koncentrace SO, ve Zlebech nejsou odvislé od pfenosu, ktery probiha ve vzdusnych
masach nad terénem nahorni plosiny.

e Narlst obsahu NOx korespondoval se zahajenim pfijezdu turistli k Punkevnim jeskynim,
kulminoval mezi 10.00 — 11.30 hod a opét ke konci turistického provozu jeskyni.
V no¢nich hodinach se obsahy NOXx snizily. V pfipadé SO, nebyl obdobny denni pribéh
zaznamenan (Petrujova 1983).

e ZvySenou akumulaci tézkych kovl v Usecich zatizenych dopravou v pudach, vysSich
rostlinach i mechorostech a zvySené hodnoty ve vzorcich od silnice v porovnani se
vzorky odebranymi ve svahu dale od komunikace (Novotny et al. 1994).
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Priikazné negativni vlivy na niz8i organismy (aerické Fasy, mikroorganismy v pudeé)
véetné vymizeni citlivych druht v Usecich s vy$Si dopravou a pfitomnost druhu Prasiola

crispa indikujiciho fekalni znedisténi u Punkevnich jeskyni (Ettl 1991).

Ve zvySené mife pronikani ruderalnich a neplvodnich druhd vysSich rostlin do
pfirozenych spolecenstev podél komunikaci a v okoli parkovist (Faltys 1993).

Tab.¢.1: Primémé obsahy SO, NOx a PP (ug.m’) v Suchém a Pustém Zlebu (méreni OHS

Blansko), v lokalité Néméice (UEL VSZ Brno) a ve mésté Brné (CHMU p.Brno) v roce 1991

Datum | Suchy zleb Pusty zleb Brno Némgéice
dno zlebu dno zlebu nad
korunami
stromu
SO, PP NOx SO, PP NOx SO, PP NOx SO,
16.8. 4.1 53,81 52,0 4.1 23,69 19,0 9,0 51,0 19,0 26,0
17.8. 3,0 45,68 50,5 2,8 - 12,0 6,0 54,0 42,0 15,0
18.8. 3,2 10,04 18,5 3,8 27,56 10,0 4,0 35,0 34,0 18,0
19.8. 2,3 17,92 15,0 2,5 34,25 15,0 9,0 32,0 17,0 17,0
20.8. 2,8 36,37 57,0 2,6 49,69 21,0 6,0 47,0 20,0 19,0
21.8. 25 16,68 48,8 2,8 39,44 21,9 11,0 43,0 22,0 -
22.8. 52 38,22 50,1 2,6 65,08 34,4 11,0 72,0 19,0 -
23.8. 4,7 43,35 46,2 55 78,69 40,3 9,0 60,0 36,0 -
24.8. 5,1 23,60 68,3 6,3 76,43 41,3 7,0 40,0 40,0 8,0
25.8. 52 23,43 27,4 6,3 39,94 25,7 10,0 39,0 24,0 11,0
Primér | 3,81 30,91 43,38 |3,9 48,31 24,0 8,0 47,0 27,0 16,3
35 —
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2 25 Odruhy citlivé
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Graf ¢.1: Primérny pocet druh( aerickych fas a druh( velmi citlivych na znecisténi v Pustém a
Suchém Zlebu (odbér v listopadu 1991,H.Ett]).
Pozn.: na lokalité u parkovist¢ u Punkevnich jeskyni byl zjistén druh Prasiola crispa, ktery je
indikatorem fekalniho znecisténi.

- 105 -




Tab.¢.2: Obsah olova (mg/kg suSiny) v pudach Suchého a Pustého Zlebu v odbéru 3-5 m od

komunikace
Usek, Datum odbéru
lokalita

22.6.1992 21.9.1992 23.11.1992 | Primér
I,b 40,0 24,3 36,5 33,6
I, c 82,4 41,9 70,1 64,8
I, f 77,4 45,9 93,5 72,3

Tab.¢.3: Obsahy tézkych kovu u druhu Neckera crispa (mg.kg sué.") pfi odbéru dne 24.9.1992

Odbér. Vzdalenost |PrevysSeni |(Cr Cu Ni Pb
misto od silnice | nad silnici
(m) (m)
I,b 1 1 6,83 13,04 8,4 4,46
Il,c 2 3 13,19 (10,87 9,41 26,00
I1,f 1 2 10,08 |18,17 6,57 29,85
II,Punk.j. 1 3 16,04 |20,65 10,76 | 54,73
e 1,5 3 4,60 9,38 4,85 22,23
40 8 1,94 12,53 3,47 11,70

Priikazné byly vlivy na Fasy a mikroorganismy v pudé, akumulace tézkych kovd v pldé a ve
vySSich rostlinach a mechorostech. S vyjimkou Sifeni kopfivy dvoudomé (Urtica dioica) na ukor
spoleCenstev s mésicnici vytrvalou (Lunaria rediviva) a zavle€eni fady ruderalnich druht (Faltys,
1993) nebyly patrny zdsadni zmény v zastoupeni vys3ich rostlin a nékterych studovanych skupin
zivocichu (Vasatko,Vanéckova, Dédeckova 1991).

Postupné omezovani dopravy v Pustém a Suchém Zlebu bylo rozdéleno do jednotlivych kroku:

1) Vystavba nové komunikace Vilémovice - Lazanky jako obchvat Suchého Zlebu (rok 1988).

2) Vylou&eni autobusovych linek z Pustého Zlebu a uzavéra motorové dopravy v &asti
Pustého zlebu mezi Punkevnimi jeskynémi a Sloupem v délce 6,1 km (rok 1989).

3) Vypsani vybérového Fizeni nahradni dopravy turistd a zavedeni silni€nich vlackd do useku
Skalni mlyn - Punkevni jeskyné a vylou€eni motorové dopravy z tohoto Useku rezervace
v délce 1,7 km (rok 1993).

4) Posouzeni variant nahradni dopravy mezi Macochou a Punkevnimi jeskynémi, realizace
vybraného fe8eni - lanovka a vylou€eni motorové dopravy ze Suchého Zlebu v délce 3,5
km (1995).

Rozhodnutimi ministerstva vnitra CR &.j. SD/2-1316/1991 ze dne 28.1.1991 a ministerstva
dopravy CR &.j. 16 230/94-230 ze dne 19.1.1994 byly komunikace v Pustém a Suchém Zlebu
vyfazeny ze silniéni sit€¢ a rozhodnutim Okresniho Ufadu v Blansku prevedeny jako ucelové
komunikace do spravy Les(i Ceské republiky a Agentury ochrany ptirody a krajiny CR.

Vylou€eni dopravy z Pustého a Suchého ZzZlebu i zavedeni nahradni dopravy turistd vzdy
predchazelo posouzeni specialisty nejrliznéjSich profesi a projednani s mistnimi samospravami.
Zavedeni nahradni dopravy turistli v Pustém Zlebu se uskutec¢nilo na zakladé vybérového fizeni.
V roce 1993 byl rozhodnutim MZP povolen provoz silniénich vlaékd mezi Skalnim mlynem a
Punkevnimi jeskynémi v Pustém Zlebu. V novém fizeni, které v roce 2010 jiz vedla Sprava CHKO
Moravsky kras (novelou zékona ¢. 114/92 Sb., o ochrané pfirody a krajiny je od roku 2010
udélovani vyjimek z ochrannych podminek chranénych tzemi v kompetenci Sprav CHKO) je
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stanoveno, Ze vroce 2015 bude prvni a vroce 2020 i druhy silniéni vlaéek nahrazen
elektromobily.

Tab.¢.4: Obsahy tézkych kovi (mg.kg sus".") na pfikladu Mercurialis perennis v Pustém a
Suchém Zlebu (odbér 22.6.1992)

Odbérov |Vzdalenos |Cr Cu Ni Pb Fe

é misto |t od
silnice(m)

I,b do 5 0,7 4,2 0,7 1,4 187,2
30 0,4 4,9 0,7 1,7 113,9

Il,c do 5 1,9 5,0 3,2 2,3 501,2
30 0,3 4,1 2,4 1,5 146,6

,f do 5 2,7 4,3 1,8 2,8 679,1
3 1,5 3,3 1,5 1,9 2827

V roce 1994 byl feSen ukol vyloucit motorovou dopravu ze Suchého Zlebu. Pozadavek obci
nezhorsit v nich Zzivotni prostfedi pfevedenim dopravy ze Suchého Zlebu zabranil uzavieni
tohoto Zlebu bez nahradni dopravy mezi Macochou a Punkevnimi jeskynémi. Dvé mozné varianty
(silniéni vlacek Suchym zlebem nebo lanovka mezi Macochou a Punkevnimi jeskynémi) byly
oponovany odbornou skupinou. Z hlediska ochrany pfirody byla jako vhodnéjSi vybrana lanova
draha. 300 m dlouha lanovka umoznila uzavieni 3,5 km dlouhého Suchého Zlebu pro veskerou
motorovou dopravu. Situace lanovky v Moravském krasu je odliSsna od lanovek v horach.
V Moravském krasu velka vétSina navstévnikd prejede mezi Macochou a Punkevnimi jeskynémi
lanovkou a okolni Zleby jiz nenavstivi. V nejcennéjSich lokalitach turistd ubylo. Méfeni provedené
organizaci autorizovanou k méfeni technickych otfesu v kvétnu 1995 a opakované v roce 2010
vyvratilo i pochybnosti o bezpe&nosti stavby lanovky a mozZném ohroZeni Punkevnich jeskyni a
jejich navstévniku.

Poslednim krokem vylou€eni motorové dopravy zrezervace bylo zruSeni nevyuZivaného
parkovisté u Punkevnich jeskyni. Na misté asfaltové plochy dnes vyrusta novy les. Zachovana
zustala jen to¢na pro silni¢ni viacky a uzka komunikace do Pustého Zlebu.

Vylou€eni individualni motorové dopravy a zavedeni dopravy organizované v NPR Vyvéry Punkvy
bylo v obdobi naplfiovani citlivym a diskutovanym tématem. Dnes je motorova doprava jiz vice
nez 15 let ze Zlebl vyloucena. Kvalita a Sife asfaltové komunikace se zhorSuje a Zleby tak
ziskavaji pfirodngjSi charakter. Z lesnich silniek se staly vyhledavané turistické a cyklistické
trasy.

Pfed vylouCenim dopravy ze zlebu byly Punkevni jeskyné hlavnim mistem soustfedéni
navstévnika krasu. Desitky aut a autobusu zajizdély do jadra rezervace se vSemi negativnimi
privodnimi jevy. Dnes motorova vozidla zastavi na parkovistich mimo rezervaci na Skalnim
dopravou jen navstévnici se vstupenkami do jeskyné. Po prohlidce jeskyné odchazi a v jadru
rezervace se nezdrzuji. Tomuto zaméru je podfizen i rozsah doplfikovych sluzeb (dvé prodejny
suvenyru a bufet). V souCasné dobé je v projektové pfipravé vystavba nové vstupni budovy.
Z hlediska ochrany pfirody je vhodné zasadné zlepsit uroven sluzeb avSak pfi zachovani jejich
soucasného rozsahu. Neni zajmem ochrany pfirody navstévniky na tomto misté uzdrzovat ¢i sem
dokonce smérovat dalsi, jiz nad unosny limit navstévnosti. Zamér vystavby navstévnického
stfediska Punkevni jeskyné s expozici, ktery je v souCasnosti zvazovan, je tedy z hlediska
umisténi naprosto nevhodny.
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Summary:

The Punkva and Catherine Caves and the Macocha abyss have attracted visitors for many years
and the Moravian Karst is, in fact, the most visited natural site in Moravia for walkers and tourists
alike. The caves were made accessible at the beginning of the twentieth century and this was
followed by the building of roads along the Pusty and Suchy valley bottoms. The growth in
motorised transport along these canyons brought considerable problems for the protection of the
Punkva Springs Nature Reserve. The first territorial plan put forward by the Protected Landscape
Area (CHKO) in 1974 set, as one of its goals, the removal of motorised transport from both
canyons: a goal which was finally achieved in 1995. The ending of access by motorised transport
met with opposition from representatives of the Cave Authorities as they feared it would lead to a
decrease in the number of visitors and an increase in traffic in surrounding villages within the
nature reserve. The CHKO subsequently collected data on the quality of the air, the accumulation
of heavy metals in the soil and plants and even the influence on selected fauna. It was shown that
there were influences on algae and micro-organisms in the soil, the accumulation of heavy metals
in the soil and in higher plants and mosses. With the exception of the spreading of the Stinging
Nettle (Urtica dioica), at the expense of the community of Perennial Honesty (Lunaria rediviva)
and the intrusion of groups of ruderal plants, no substantial changes were, fortunately, discovered
in the representation of higher plants and some of the groups of wildlife studied. Between 1989
and 1995 cars were gradually excluded from the 13 kilometres of road in the Pusty and Suchy
valleys and the roads were then removed from the network of public highways. The next step was
to cancel of the unused car park at the Punkva Caves. Visitors are now taken to the Punkva
Caves by tourist “road trains“ between Skalni Mlyn and the Punkva Caves, while a 300-metre-
long cable car connects the valley to the site around the rim of the Macocha Abyss. The canyons,
which used to be busy with cars now provide an attractive route for cyclists and walkers.

Foto:
1) Parkovisté u Punkevnich jeskyni pfed rokem 1993 (foto: Leo$ Stefka, 1992)
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2) Byvalé parkovisté u Punkevnich jeskyni dnes, Cast nevyuzivaného parkoviste je
zalesnéna (foto: Leo$ Stefka)
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Abstract

Urban protected areas are important components of cities, providing many benefits to society. At
the same time, these areas are confronted with high-use levels, often exceeding ecological
carrying capacities. The heavily used UNESCO biosphere reserve “Untere Lobau” in Vienna
which is part of the Danube Floodplains National Park, has been chosen as a test area to analyse
the impacts of recreation use on wildlife - red deer (Cervus elaphus), roe deer (Capreolus
capreolus), and beaver (Castor fiber). Monitoring of wildlife behaviour was done by GPS- and
VHF-telemetry for the two deer species. For the beaver, indirect signs of activity and direct
observations of behaviour were recorded. Recreation use was assessed by long-term visitor
counting by automatic and semi-automatic counting devices. Analysis of wildlife behaviour
patterns indicated that the deer remained in dense vegetation during the day, and went out to
open areas only during the night. Roe and red deer avoided areas with heavily used trails.
Results indicate that recreation use in time and space increasingly fragments the area thereby
limiting further undisturbed zones for wildlife. Strategies for reducing use pressure should address
unwanted visitor behaviour and the establishment of an attractive buffer zone around the area.

Key words: Deer, Recreation ecology, Protected area, Visitor monitoring, Telemetry

Introduction

Protected areas such as national parks and biosphere reserves are cornerstones in national and
international nature conservation policies (Eagles and McCool, 2002; IUCN, 1994). Urban
national parks in particular provide many benefits to society. They are valuable habitats for wildlife
and places for outdoor recreation activities. At the same time, these areas are confronted with
high-use levels, often exceeding ecological and social carrying capacities (Arnberger, 2006;
Arnberger et al., 2009).

Recreational activities in protected areas can significantly contribute to the deterioration of the
habitats of fauna and flora and to the disturbance of species (Boyle and Samson, 1985, Ingold,
2005; Liddle, 1997; Sterl et al., 2008). The sensitivity of species and their responses to
disturbance vary spatially and temporally, and depend on the frequency of disturbances. Wildlife
may react less sensitively to disturbances where it is used to specific repeated and predictable
recreation activities, resulting in the “national-park effect” (Bergmann & Wille, 2001; Schemel &
Erbguth, 1992). Thus, visitors have more opportunities to see wildlife in closer distance than
usually.

Most research in the field of recreation ecology has concentrated on protected areas in the US or
ex-urban areas. While there is a need for monitoring the impact of recreation use on wildlife,
knowledge about this topic is limited, in particular for the urban context. For analysing recreation
impacts, a complex monitoring scheme is needed, using several social and wildlife science
methods in a comparative manner during a longer period (Arnberger et al., 2009).

The heavily used biosphere reserve “Untere Lobau” in Vienna has been chosen as study area to
assess the impacts of recreation use on wildlife - red deer (Cervus elaphus), roe deer (Capreolus
capreolus), and beaver (Castor fiber). The research questions were

- how can the recreation use of this area been characterised?

- does wildlife react on recreation use?

- if yes, what are the temporal and/or spatial avoidance patterns of wildlife?

Material and methods

The UNESCO biosphere reserve “Untere Lobau” of 1100 hectares of size lies within the municipal
boundaries of the City of Vienna (Figure 1). The area was declared as a biosphere reserve in
1977 and is part of the Donau-Auen National Park. Suburbs of Vienna, rural communities, areas
of intensive agriculture, the national park area “Obere Lobau” and the Danube River border the
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area. About 600,000 people live within few kilometres of distance from its borders, and about 2.5
millions live in the Vienna region. The Viennese part of the national park is a traditional recreation
area which is intensively used, as documented by at least 600,000 visits during the year
(Arnberger, 2006). The “Untere Lobau” receives fewer visitation compared to the “Obere Lobau”,
which is closer to the urban settlements. The national park protects the largest natural riparian
wetlands in Central Europe, which are still ecologically intact to a rather high degree. Due to the
high dynamics of the river Danube, the wetlands are subjected to varying conditions which result
in a high diversity of habitats, plant and animal species in the national park and biosphere reserve
(Sterl et al., 2008). The national park is an important transit area for the population of red deer
between the Alps and the Carpathian Mountains (Grillmayer et al. 2002).

Vienna, ﬁ i Slovakia

Lower Austria

BRicrugivis: Reerve

Uetere Eobian Haticral Park Do nsefuen

o &5 10 15 Kiometers |1'}'

Figure 1. Area map

Social and wildlife monitoring methods were applied in parallel during the period of two years
(Table 1).

Wildlife monitoring: Temporal-spatial behaviour patterns of red and roe deer were analysed by
using GPS- and VHF-telemetry. Five individuals (three female red deer and two male roe deer)
were monitored. Roe deer was caught in life traps (Wotschikowsky, 1981; Figure 2). One of the
roe deer individuals was equipped with a GPS-collar, the other with a VHF (Very High
Frequency)-collar for telemetry. Red deer was narcotised with a narcotising dart at feeding sites
and subsequently equipped with a GPS-collar. The dart was equipped with a small sensor to find
the narcotised deer during dusk. After 20 minutes, a team of wildlife biologists, a veterinary
surgeon and area staff looked for the deer.

Figure 2. Life trap for roe-deer (Photo IWJ)

GPS-based spatial information of the deer was recorded every three hours. These position data
were then submitted via email to the research team. The data were integrated into the area maps
(OK 50, Austria Map, BEV, Osterreich) and analysed using GIS. The position of the roe deer with
VHF-collar was assessed via cross bearing. Measurements took place on low use days
(Thursdays) and the following Sundays/holidays, if the weather conditions were similar. Positions
were determined each half hour from the early afternoon till one hour after dusk. The spatial use
pattern of a deer based on the GPS-data was determined by the Minimum Convex Polygon
Method (MCP). This approach excludes 10% of the most distant deer movements and allows for
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determining a use pattern polygon (MCP 90). Monitoring of beaver was conducted by mapping
indirect signs of activity and recording direct observations of behaviour on selected sample plots.

Table 1. Principal methods applied for the study focussing on the impact of recreation use on

wildlife

Method Period

Visitor counting by pressure | Several trails in the Untere | Continuously from late winter
pads, infra-red sensors and | Lobau (Biosphere reserve) | 2005 to summer 2008
image-based observation

systems (video monitoring)

GPS- and VHF-Telemetry of
wildlife

Roe and red deer (in total 5
individuals)

spring 2006 to autumn 2008

Beaver monitoring

Direct field observations of
behaviour

Late spring to December
2006 and winters of 2005/06,

2006/07 and 2007/08.

Mapping of activity signs

Visitor counting: For the long-term monitoring record of recreation use, two video cameras
(Arnberger & Hinterberger, 2003; Arnberger et al., 2005; Arnberger, 2006; Leatherberry & Lime
1981) were installed: one at the heavily used main access point to the biosphere reserve and one
at an important trail in the more central part of the area to monitor recreational activities over a
period of more than two years from dawn to dusk. The system consisted of two components, a
camera and a time-lapse video recorder. The time-lapse video recorder captured trail images at
fixed intervals of about 1.5 seconds over the entire day. The recorders were connected to
weatherproof black-and-white video cameras hidden in nesting boxes. For the first year, an
analysis of all observations per hour was done. For the remaining period, only 15 minutes of
observations per hour were taken into account, but this had no negative impact upon the
significance of the results, because the data based on a 15-minute evaluation were statistically
verified by the data of a complete survey. The tapes were viewed on a television monitor and
encoded data were entered into an Excel spreadsheet. When analyzing the video tapes the
following data were registered: date, day of the week, time, video station, adults and children,
number of persons in a group, direction of movement, user type and the number of dogs kept or
not kept on a leash. In addition, wildlife using the trails was recorded. Given the type of video
system installed, it was not possible to identify individuals, thus anonymity of the subjects could
be guaranteed. On the other hand, it was not possible to distinguish unique visits from the same
person passing in front of the cameras at different times or places. Some data loss was observed
due to power cuts and damaged video recorders.

Long-term visitor counting was also done using automatic counting devices. Active infrared
counters and pressure mats were installed at six trails with lower use levels. The locations of all
counting stations allowed gaining a detailed overview of the recreation use intensities within the
area. The counters observed visitor intensities per time but could not provide information about
kind of uses. A thorough calibration process was established to ensure proper counting data. Due
to vandalism, high floods, and battery and counter collapses data loss during the period of several
weeks of the 2-year counting period was given for several counting sites. To analyse the impact
of recreation use intensities in detail, trails were classified into five categories according to the
observed use levels ranging from low use to high use trails.

Results

Characterisation of recreation use between 2005 and 2006

Trail use pattern differences could be observed between the both video camera stations. At the
access point, about 95% of the more than 71000 video counts were recreationists, the other 5%
was motorized traffic. The video station within the area observed about half of the use intensities,
whereby 72% were recreationists. The motorized traffic mainly consisted of cars of the area
administration and trucks, which served a building site along the Danube River. At both locations,
by far the most users were bicyclists, followed by hikers, dog walkers and Nordic walkers. More
than 7000 dogs were observed of which about 50% were on a leash. Recreation use intensities
were highest between April and October, predominantly caused by bicycling use. Most use
occurred in the afternoon of the Sundays. However, human activities take place throughout the
day and week. Trail use data across the counting stations correlated in most cases. Several low
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use trails located in the centre of the area showed lower and sometimes even no correlations with
the main trails.

Analysis of wildlife behaviour patterns based on GPS data indicated that red deer used only small
areas compared to other studies (Gabaglio et al., 2007; Meyer & Filli, 2006). They remained in
dense vegetation during the day and went out to open areas (meadows) only during the night
(Figure 3). This behaviour pattern was given for all three red deer individuals. For roe deer, such
a clear distinction between day and night use was not found. However, both roe and red deer
avoided areas with heavily used trails compared to lower used ones. Distances to trails were
higher on Sundays compared to low use workdays. Changes in behaviour patterns of beaver due
to variations in recreation use intensities were not observed - their main activity periods during
dusk and in the night did hardly overlap with human recreational activities.

Legend
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Figure . Benaviour patern or a ‘reé‘.cf;e'f/'éuﬁrfé oayt(orange) and night (blue) using the Minimum
Convex Polygon Method (MCP)

Discussion

This urban protected area is confronted with high-use levels, which impact wildlife. Human
activities take place throughout the day and week. While sport-related activities such as Nordic
walking and jogging and motorized traffic contributes to considerable use levels on the workdays,
the Sundays’ use levels are mainly characterised by intense recreation use, in particular by
bicyclists. Additionally to the permanent high use levels throughout the week, human behaviour
increases the impact on wildlife by not keeping the dogs on a leash. Wildlife seems to react to this
high use pressure. The results of the GPS-telemetry studies indicate that the deer avoid open
areas during the day and showed an increased distance to more heavily used trails, in particular
at high use times of recreation use. Obviously, more than ten years after the establishment of the
national park, the observed wildlife patterns indicate that no national park effect (Bergmann &
Wille, 2001; Schemel & Erbguth, 1992) is taking place, as often seen in other protected areas.
This, on the other hand, results in low wildlife viewing opportunities for the visitors. This may have
negative effects on the quality of the recreation experience of the visitors.

Conclusion

The recreation use pressure increasingly fragments the already heavily used area thereby limiting
further undisturbed zones for wildlife. Strategies for reducing use pressure should address
unwanted visitor behaviour (off-leash dog walking) and the establishment of an attractive buffer
zone around the area for absorbing the permanently increasing number of visitors, in particular
because of many new housing projects near the protected area.
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Abstract

River corridor is the complex entity comprising valuable ecosystem, landforms, soils, plants,
animals and manmade land cover structures. It offers transport conditions, hydropower
generation, food sources, and provides spectacular settings for tourism and recreation. River
landscapes need to be maintained and enhanced so. The restoration of rivers through cleaning
up and prevention of pollution, release of sufficient quantities of good quality water to river
channels, and the rehabilitation of adjacent landscapes and ecosystems including the
conservation improvement and rational use of river corridor is the main task for the future. The
Nile River is a source of drinking water, important biodiversity and transport corridor comprising of
a large number of threatened and endangered species as well as huge amount of historical
monuments and attractive sites for tourism and recreation. These resources are increasingly
threatened as development rapidly expands in the northern Sudan. The study is aimed to present
the general view of spatial variability of human impacts which cause the degradation of its
environment with paying particular attention to some aspects dealing with its the potential
recreation/tourism use of it.

Key words: river landscape, recreation/tourism, resources, Nile River

Introduction

Worldwide, rivers are the type of ecosystem most affected by humans. This high level of impact
has a number of reasons. Rivers provide ecosystem goods and services that sustain human
societies; therefore, the history of impacts on rivers is as long as human history; dating from early
civilizations, e. g., the Nile in ancient Egypt,

Rivers occupy the lowest positions in landscapes; thus, collecting and integrating impacts
occurring over entire catchments (Naiman et al. 2002). Consequently, rivers are excellent
indicators of environmental change. Further, natural rivers have the capacity to harbor a large
variety of habitats and species (Ward et al. 1999, Naiman et al. 2005). This is because they act as
conduits for varying amounts of water in more or less unstable channels, making them naturally
dynamic (Leopold et al. 1995). Human-related impacts on natural as well as artificial river flows or
channels, therefore, result in immediate ecosystem responses. For river managers seeking to
allocate recreation opportunities across the landscape, the importance of specific places in
relation to their substitutability for recreation purposes is an important consideration. The aim of
the article is to show present and future recreational possibilities along the River Nile in Sudan.

Protection of river landscape and riparian

Riparian Landscapes are important places in our biophysical, visual and cultural experience. Our
recognition of a river as being a pleasant or important place to be is a first step in planning how it
can be preserved and managed for the enjoyment of all people.

In the past, natural resource planners often considered the river environment as a combination of
components and processes, without detailed consideration of the aesthetics or cultural
associations of the landscape and significance of the river setting for the community.

A river system is made up of a series of settings or a sequence of view sheds. The landscape
setting is defined by an area and its geology, landform, vegetation, built form, human activity, and
climate and their influences on its processes. The values associated with landscape protection
are complementary to those values traditionally attributed to environmental protection, including
economic efficiency, clean air and water, species protection, availability for public enjoyment and
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sustainability. The community’s appreciation of the landscape resource is a collection of individual
perceptions, some acute, some subliminal, others based upon historical and childhood
appreciations of activities and cultural values. The landscape can be appreciated at a local level
or at regional level. Rather than competing, these overlapping parameters enhance the power of
the landscape to affect individual lives and the community’s environmental appreciation (WN,
2000).

River landscape protection and stream hydrology

There has been considerable research concerning the consequences of altering riverine
hydrology and there is increased interest in urbanization as a source of hydrological alterations
(Paul and Meyer, 2001). Urbanization within a watershed increases the area of impervious
surfaces (Paul and Meyer, 2001), which decreases infiltration of precipitation and increases
runoff. Runoff increases in proportion to the cover of impervious surface in a watershed (Arnold
and Gibbons, 1996), and the increased storm runoff increases peak discharges and flood
magnitudes (Dunne and Leopold, 1978). Reduced infiltration of precipitation to groundwater
aquifers may reduce groundwater recharge and stream base flow (Paul and Meyer, 2001).
However, importing water into an urban watershed for landscape irrigation may increase stream
base flow (Hirsch et al., 1990).

Recent research has demonstrated the intimate relationship of riverine hydrology and fluvial
processes and riparian plant species recruitment and survival. Riparian plant species establish in
locations where there are suitable conditions for seed germination and sufficient water for
seedling survival, and where the species can tolerate physical disturbance from floods. Thus, the
structure of riparian vegetation communities is often a mosaic of species and age class
composition produced by spatial and temporal variations in stream discharge patterns (M.D
White, K.A Greer, 2002).

Scholars discuss the concept of “natural flow regime” of riverine systems, which is referred to as
the magnitude, frequency, duration, timing, and rate of change of discharge. The natural flow
regime determines the species composition and spatial patterns of riverine biological
communities; thus, modifications to the natural flow regime, as a result of river regulation and
impoundments, have well-documented effects on riparian vegetation communities (Harms et al.,
1980)

River landscape protection and stream Geomorphology

Fluvial geomorphology provides practical guidance for river managers. Inevitably, it does so in a
slightly schizophrenic way by advocating both predictive design tools and a high degree of
precaution in their use. Its research outputs demonstrate widespread consensus at the scale of
system drivers and gross impacts. This facilitates the development of management tools.
However fluvial geomorphologists have been fascinated with both qualitative and quantitative
statements of river system states for at least two centuries. Playfair described ‘a system of
valleys, communicating with one another, and having such a nice adjustment of their declivities,
that none of them join the principal valley, either on too high or too low a level’ .

Geomorphology and hydrology as systematic sciences are very different from, and much younger
than, Playfair's descriptive geology; nevertheless, the quantitative systems-science view of rivers
has also tended to advance ‘nice adjustment’ as a ‘natural’ property and one which might be
naively set as the broad objective for and offering the tools to attain sustainably managed ‘stable’
rivers (MALCOLM,2002).

River and recreation

Rivers are fascinting places exhibiting both natural charm and usefulness for avast array of
human activities. Throughout the history, rivers have been used as transport routes, as food
sources and in more recent time as place to visit. Rivers are also major special element of
landscape and constitute a significant tourism resource.
(http://bookshop.cabi.org/Uploads/Books/PDF).

Besides, they are the major tourism resource providing spectacular setting, recreational
opportunities, and water front landscape in many centres of tourism interest, a mean of transport
and essential source of water for human consumption.
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They fulfill a number of significant roles related to public recreations such as location for activity,
public interest (built and natural Environment) and providing recreational activities including water
sports and fishing.

In the River Nile northern Sudan the main tourist attraction are boat excursions through the desert
and hills and hunting.

River Nile Sudan 2011

Environmental management and institutional issues

Environmental protection is one of most important bases for management of recreation along the
River Nile. Since 1999, the Nile Basin Initiative (NBI) has provided the institutional basis for
cooperation between the Nile Basin states based on a shared vision: “To achieve Sustainable
socio-economic development through the equitable utilization of, and benefit from, the common
Nile Basin resources. The NBI’s policy guidelines set out the primary objectives:

* Target poverty eradication and promote economic integration.

* Develop the water resources of the Nile Basin in a sustainable and equitable way to ensure
prosperity, security, and peace for all its peoples.

* Ensure efficient water management and the optimal use of the resources.
* Ensure cooperation and joint action between the riparian countries, seeking win-win gains.

Environmental and natural resource management by state institutions consist of setting priorities,
coordinating activities and resolving conflicts, and creating responsible regulatory and
enforcement institutions. But administrative capacities in many of the Nile River riparian countries
are constrained, making environmental and natural resource management particularly difficult.
The relatively poor countries of the Nile basin lack effective institutions to certify quality, enforce
standards and performance, and gather and disseminate information. Policymaking has
frequently outpaced administrative capacity to analyze and implement policies. Laws are enacted
and the result is sometimes inconsistent regulations that are beyond the capacity of responsible
government agencies to enforce. It is essential to close the gap between making and
implementing policy (NBI, 2001).

Conclusion

The restoration of rivers and streams has attracted increased interest and funding in recent years,
as a result of legal requirements to mitigate damage to important habitats and as a positive
avenue through which citizens can take steps to improve their environment. River restoration is
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undertaken for a variety of goals, including restoration or enhancement of aquatic and riparian
habitat, provision of functional recreational corridors in urban areas, and to improve water quality.
River restoration assessed potential recreation improvement along the river Nile.
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Self-willed attempt to explain some recreational inactments
Svévolny pokus o vyklad nékterych rekreacnich ustanoveni v zakonech
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Agentura ochrany pfirody a krajiny Ceské republiky, Spréava Chrénéné krajinné oblasti Jizerské
hory a krajské stredisko Liberec, U jezu 10, 460 01 Liberec

Abstract

Czech Nature Conservation and Landscape Protection Act (No. 114/1992) contains many
restrictions for recreational use, especially in protected areas. Some are included also in Forest
Act (No. 289/1995). Those inactments are clear in general, but questions on them rise in detailed
approach. Due to an absence of their clarification from the Ministry of Environment (MoE) and the
need to handle them the same way by state nature conservation institutions, Agency for Nature
Conservation and Landscape Protection of the Czech Republic (ANCLP CR) tries to explain them
properly and in enough detail.

Places designated for some activities, free access to the landscape or the difference between
camping (restricted in some areas) and bivouac (not recognised by the law) are the questions
answered in the contribution to clear the use of inactments. Some of the clarifications are
managed in the ANCLP CR Methodological Paper No. 16, some of them are new and will be
added subsequently.

Keywords: Act, tourism, restrictions, camping

Uvod

V ramci AOPK CR pracuje jiz od roku 2005 Odborna skupina pro rekreaci, sport a turistiku
(OSRST). Jejim cilem je mj. sjednotit odbornou stranku vykonu statni spravy ochrany pfirody
v otazkach rekreace na spravach CHKO, ale Uzce spolupracuje i se spravami narodnich parku.
Samoziejmosti je i spoluprace s Ministerstvem Zivotniho prostfedi, které by mélo byt hlavnim
metodickym viadcem pro vSéechny OOP. Ne vzdy jsou vSak vyklady poskytované ministerstvem
dostate¢né detailni, aby bylo rozhodnuti Ufednika vydavané podle nich zcela srovnatelné na
rliznych ufadech. V takovych pfipadech pak vyklady doporucujiciho charakteru pro spravy CHKO
formuluje nebo upresfiuje OSRST. To je i pfipad nékolika pojmu, které jsou vyznamné pro
vefejnost z pohledu rekreace a jsou proto pfedmétem tohoto pfispévku.

VétSina pojmu, kterymi se OSRST zabyva, vyplyva ze zakona €. 114/1992 Sb. O ochrané pfirody
a krajiny (ZOPK). Nékteré ztéchto pojmu vSak pouziva i zakon ¢. 289/1995 Sb. O lesich
(zejména tabofeni a rozdélavani ohné) a bylo by nelogické je vykladat odliSné.

Vysledky

Vyhrazeni mist

Nékteré aktivity ZOPK zakazuje ve zvlasté chranénych Gzemich (ZCHU) nékterych ktaegorii nebo
v nékterych jejich zénach mimo mista pro né vyhrazena. Jde tfeba o horolezectvi, tdbofeni nebo
jizdu na kole. Nékdy je v zdkoné pouzita formulace ,...mimo mista vyhrazend organem ochrany
pFirody*, jindy ,...vyhrazena se souhlasem organu...“. Umysl zakonodarce v odli$eni téchto dvou
formulaci neni z jejich pouziti vibec zfejmy, nicméné rozdil je natolik jasny, ze OOP musi dikci
zdkona naplnit rozdilné. Na jedné strané tedy v uréenych pfipadech pfimo sam vyhrazuje, jinde
pouze dava souhlas v ramci jiného fizeni (napf. pfi schvalovani tzemniho planu) nebo na zadost.
Pro rekreacechtivou vefejnost je vSak dulezitéjsi, ze formulace o vyhrazenych mistech jaksi
automaticky predpoklada, ze néjaka vyhrazena mista pro danou aktivitu existuji, i kdyz ne nutné
ve v8ech ZCHU. V pfipadé opodstatné&né potfeby a bezkonfliktnosti na dané lokalité tedy lze
pfislusny OOP (nejCastéji spravu NP nebo CHKO) pozadat o vyhrazeni nebo souhlas
s vyhrazenim. V pfipadé souhlasu je vsak tfeba pocitat stim, Ze sprava nebude spravcem
daného mista a za dodrZzovani stanovenych podminek bude odpovidat Zadatel €i jiny subjekt.
Pojem vyhrazeni v sob& nemusi nutné nést i povinnost vyznaceni mista v terénu. Nékdy je to
pfitom vyloZzené Zadouci (napf. u tabofisté by uZivatel mél jednoznaéné védét odkud kam je
plocha vyhrazena, aby si nepostavil stan vedle), jindy naopak ne (napf. u horolezeni by znacky
nékdy zbytecné pfitahovaly i dal$i navstévniky mimo cesty). Néktera vyhrazena mista tak mohou
byt vyznacena jen v mapé a nikoli v terénu.
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Volny pfistup do krajiny

Tento institut obsazeny v § 63 ZOPK (a obdobné i vstup do lesa v § 19 lesniho zakona) je
dllezity pro svobodu pohybu jedince. Nevztahuje se sice na pozemky ve vlastnictvi fyzickych
osob a nékteré druhy pozemku (napf. zahrady), presto v sou¢asné situaci umoznuje volny pohyb
po znacné plose statu. Je pfitom zcela ziejmé, Ze plati pro pésiho ¢lovéka, méné ziejmé pak je
jeho vyuZiti pro Clovéka se psem (pfip. na voditku nebo volné pobihajiciho), na koni (nebo
s kondm), na kole apod. Podle jednoho z vykladti MZP by pfistup mél byt volny i na kole, tedy
analogicky umoznény i vSechny dal$i zminéné moznosti. Dllezité vSak je, Ze oba zakony zarover
stanovi, ze vstupem na pozemek nesmi byt majiteli zptisobena Skoda. Je tedy jisté, Ze pravidelné
pouzivani nékterych stezek k vyjizdkam na koni, které vede k jejich poskozeni (zejména za
mokra), by jezdci ¢i majitelé koni méli feSit dohodou s vlastnikem (kde se napf. zavazou k udrzbé

Skodu jednim prijezdem cyklisty.
Taboreni
V posledni dobé se objevily diskuze ohledné vykladu tohoto pojmu, resp. o tom, jaky zplsob
pobytu v pfirodé neni tabofenim (které je v obou zminénych zakonech na nékterych plochach
zakazano). Pro popis pfenocovani v pfirodé, které nenaplfiuje znaky tabofeni, pouzivame pojem
,bivakovani“. Bivakovani, které neni omezeno, se vyznacuje zejména nasledujicim:

e nestavim si stan ani Zadny jiny pfistfesek,

e misto pro pfenocovani si nijak neupravuju a po mém odchodu zlstava ve stejné podobé

jako bylo pfi pfichodu (pouhé slehnuti travy nevadi),

e na misté po mné nezlstava zadny odpad (viditelny ani zakryty),

e  pfenocuji sdm, nanejvys$ ve dvojici.
Rozdélavani ohné je zakazano zvlast i vedle tabofeni, nemlze byt tedy v zadném pripadé
povazovano za souc¢ast bivakovani.
Bivakovani je tfeba vzdy posuzovat ve vazbé na dané misto. Je tedy mozné, ze v urcitych
vySe. Posouzeni vSak neni véci pfespavajiciho, ale pfislusného OOP (v€etné napf. dobrovolného
straZce pFirody, ktery za nepovolené tabofeni mize udélit blokovou pokutu).

Diskuze

Prestoze jsou vySe uvedené formulace vysledkem konsensu skupiny expertl, nelze je povazovat
za zavazné. Pokud si dana ustanoveni néktery OOP vyloZi jinak, je tfeba to respektovat, pokud je
takova odchylka rozumné odivodnéna. Urcité je ale mozné uvedené vyklady po diskuzi dale
rozvijet a zpfesnovat, napf. i podle praxe, ktera dopady téchto formulaci ovéfuje neustale se
vyvijejici realitou.

Je také tfeba mit na paméti, ze tyto vyklady sjednocuji pfistup k dané problematice. U
konkrétniho rozhodovani je tfeba vzdy pfihlizet k mistnim podminkam a situace, kdy v jedné
lokalité je dana aktivita umoznéna a jinde nikoli, brat jako normaini, pokud rozdil Ize zdGvodnit.

Na zakladé uvedenych podrobnosti Ize doporugit urcité zmény v zakonech tak, aby pouziti pojmu
bylo zfejméjsi. To se tyka zejména rozdilu mezi vyhrazenim a souhlasem s vyhrazenim.

PFfi komentovani vySe napsaného nijak nezastirame snahu pfimét OOP k vétSimu respektovani
pozadavku rekreace v pfirodné cennych mistech. Domnivame se, Ze vztah k pfirodé a pochopeni
pro potfebu jeji ochrany Ize budovat jen pfi souCasném umoznéni kvalitniho prozitku pfimo
v pfirodé.

Zaveér

VySe byly popsany nékteré detaily ustanoveni zakonl o ochrané pfirody a krajiny a o lesich.
Publikaci tohoto ¢lanku je rozhodné nelze prohlasit za zavazné, presto by bylo dobré se na jejich
pouzivani shodnout napfi¢ vSemi organy statni spravy ochrany pofirody a krajiny a v pfipadé
nesouhlasu o nich dale diskutovat. Jejich pouzivani v ramci AOPK CR (tj. zejména spravami
CHKO) je dano jejich uverejnénim v metodickych listech AOPK CR &. 16.

Podékovani

Autofi €lanku timto dékuji v8em, ktefi se svymi pisemnymi €i Ustnimi konzultacemi €i diskuznimi
prispévky podileli na vzniku uvedenych formulaci. Pfedevsim jde o pracovniky sprav CHKO, NP a
MZP.
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Summary

In the article, soma inactments are discussed in detail. The problemacy is specific for the Czech
Republic, as the formulations have their origin in the Czech law. If the same formulations are used
in acts of another state, the given clarifications could be used, but must be adopted according to
national customs.

Designation of places for some restricted activities is a very specific case. Decision making
bodies should allow designation of such areas where no harm to nature is predicted. Designation
process does not automaticly include physical signing of the places in the field.

Free access to landscape and forests is valid outside the private property, which is not much
common in the Czech Republic. Therefore it is considered to be an important instrument for
human freedom. The free access covers not only walkers, but bikers, horse riders etc. as well.
But important condition says, that the access must not damage the site (e. g. a trail).

Camping is one of the activities restricted by law at many places. But not every kind of sleeping in
nature is considered a camping. The allowed mean of sleeping is inofficially called ,bivouac* and
is characterised by absence of a tent or whichever kind of refuge, no visibe impact on the site, no
waste left on the site visibly or covered, and individuality (max. two people on the site).

The given detailed explanations are not binding for the bureaus, but are recommended for use or
could be a subject to further discussion.
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Skiing and its influence on specific environment components on The ski centre
Chopok-south example (NP Low Tatra)
Zjazdové lyZovanie a jeho vplyv na vybrané zlozky Zivotného prostredia na
priklade Lyziarskeho strediska Chopok-juh (NP Nizke Tatry)

Slavka Turecekova
Terchnicka univerzita vo Zvolene ,Lesnicka fakulta, KOLP

Abstract

The most precious areas are usually the most vulnerable, also because of their high visit rate. Ski
areas have become important branch of economy for high mountain Slovakian regions and have
dramatically changed the ecological conditions and landscape aesthetics on places where they
have been built. Slovakian approach to this proceeding means appearing of the negative
ecological effect. There is planned extensive building up in research area The Chopok-south as
well as enlarging of existing one, what means collision with nature and landscape protection. Our
contribution is focused on estimating of methodology approach for negative intervention
assessment in connection with soil and herbaceous cover on ski slopes, as well as on ecological
stability evaluation of surrounded forest.

Key words: ski slopes, soil cover, herbaceous cover, forest, recreation

Uvodludska &innost je - na ostrove prirodnych zakonitosti — rozhodujlcim organizujicim
faktorom vacsiny ekosystémov sucCasnej krajiny (Michal 1994). Pé&sobenie ¢loveka v krajine
méZeme nazvat' aj vyuzitim krajiny, o je podla Zigraia et al. (1980) (in Slavikova et al. 2010)
konkrétny prejav fudskej aktivity v priestore a €ase, ktory v sebe zhromazduje urcity historicky,
hospodarsky, socialny a kulturny potenciél a predstavuje prienik medzi prirodnymi danostami
uzemia, technickymi moznostami a poznatkami Cloveka. Zaroven s vyuzitim krajiny sa objavuju
prejavy disturbancej Cinnosti, ktora je Uzko naviazana na biologicku diverzitu zavislu od zdrojov
prostredia (heterogenita abiotickych podmienok), ale aj od medzidruhovej konkurencie, predacie,
miery disturbancie, atd. (Storch, Mihulka 2000 in Slavikova et al. 2010). Jednou z foriem vyuZzitia
krajiny je rekredcia, ktora je ovplyviiovana socioekonomickymi podmienkami a intenzitou
zahrani¢ného cestovného ruchu. Profesor Jost Krippendorf, znalec alpskej situacie, oznadil
rekreaciu ako ,poZieraa krajiny Cislo jeden® (Librova 1994). Radime ju k disturbanénym
Cinitefom v krajine.

Problematika
Lyzovanie je frekventovany spdsob vyuzitia horskej krajiny, ktory podnecuje rozmahanie sa
limitujucich faktorov vo vysokohorskom prostredi. Toto prostredie je ovplyviiované
prostrednictvom pozitivneho ekonomického efektu na jednej strane a prostrednictvom
negativneho ekologického efektu na strane druhej (Slavikova, Turecekova 2010).
V suvislosti s rekreanymi aktivitami mozno v ramci ekologickej unosnosti sledovat priame zmeny
biotickych a abiotickych zloziek, napr. zmeny zhutnenia pddy a jej hydricky rezim, poSkodenie
bylinnej, krovitej i stromovej vegetacie, vyruSovanie zveri, zne€istenie odpadom, atd. Uvedené
druhy poSkodenia maju priamu suvislost s mierou navstevnosti Uzemia alebo lokality.
Disturbancia sa na plochach lyZiarskych zjazdoviek v krehkych vysokohorskych ekosystémoch
prejavuje vo forme deStrukcie pbéddneho a vegetaéného krytu prostrednictvom neustalych
terénnych uUprav. Pri tejto forme rekreéacie je teda spbsob a intenzita Upravy lyziarskeho svahu
podstatnejsia, ako pocet navstevnikov — lyZiarov na svahu.
Vyskumy zamerané na désledky upravy svahov vo vysokohorskom prostredi zacali realizovat
v 70-tych a 80-tych rokoch minulého storocia spolu s expanziou tychto aktivit, predovSetkym vo
Svajgiarskych Alpach (Weiss et al. 1998 in Bana$ et al. 2010), ale aj v Kanade, USA na Novom
Zélande, Islande, Slovinsku, atd.
Vacsina Stadii  bola zamerana na priame dopady mechanického porusenia pédneho krytu,
fenologiu rastlin a rastlinné spoloenstva (napr. Bayfield 1980, 1996, Watson 1985, Tsuyuzaki
1993 a dalsi). Existuju taktiez vyskumy zaoberajuce sa hodnotenim sukcesie vegetacie
v oblastiach s umelo vysadenymi druhmi rastlin (napr. Delarze 1994, Urbanska et al. 1999,
Fattorini 2001, Gros et al . 2004 a dalSi). Podstatnu ulohu zohravaju umelo vysievané travne
zmesi. Ich zostavovanie avysev je dbélezity aj preto, lebo vaéSina lyziarskych aredlov sa
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nachadza vo velkoploSnych chranenych uzemiach, kde ma zachovanie pévodnych ekosystémov
a zamedzenie znehodnotenia autochtonnej fléry osobitny vyznam (Kizekova et al. 2008).

Niekolko Studii sa venuje nepriamemu pdsobeniu zjazdového lyZovania, napr. pdsobenie zmien
snehovych podmienok na pédu a vegetaciu na lyziarskych svahoch (Baiderin 1982, Rixen et al..
2003, 2004, Keller et al. 2004, Wipf et al. 2005).

S upravou svahov suvisi aj zmena fyzikalno-chemickych vlastnosti snehu. Utlaanim snehovej
vrstvy mizne izolaéna vrstva vzduchu spomalujuca tepelnd vymenu medzi pédou a atmosférou —
vzduchom, €o spbésobuje premrznutie vrchnej vrstvy A horizontu dihSi ¢as, ako pod neutlatenym
snehom. Teplota pddy pod utlaCenou vrstvou snehu méze byt az 6-7 krat niZSia a priepustnost’
ladu 7-11 krat vacsia ako na pod neutlacenou vrstvou snehu (Baiderin 1983 in Fahey, Wardle
2008).

Uvedenym c¢innostiam predchadza vytvorenie lyziarskej zjazdovky. V naSom zaujmovom uzemi
boli zjazdovky umiestnené do zapojeného porastu, ¢im vznikli holé porastové steny. Dochadza
k nepatrnej zmene teplotnych pomerov, ¢o Ciasto¢ne ovplyviiuje vihkostné pomery a humifikaciu
na rozhrani lesa. Pdsobi tu netimeny narazovy vietor, mraz, polietavé Castice, atd. Porastové
steny maju znizeny odolnostny potencial a zvySenu nachylnost na pésobenie Skodcov
v porovnani s drevinami vo vnutri lesného celku.

Na Slovensku je problematike vzniku a Uprav lyZiarskych zjazdoviek venovana pozornost pri
posudzovani vplyvov na Zivotné prostredie, z autorov sa priamo devastacii pédneho povrchu na
zjazdovkach venoval Koren (1983), revegetacii Kizekova et al. (2008). Pribuzna je problematika
unosnej kapacity vegetacie v okoli turistickych chodnikov a bola Studovana viacerymi autormi
(éoméék 1981, Drdo$ 1989, Midriak 1989, Repka 1981, Hrnciarova 1999, Sabo 2002 a dalsi).
Nas vyskum bol lokalizovany na sustave lyziarskych svahov arealu Chopok-juh (Narodny park
Nizke Tatry). Areal je suCastou vtacieho uzemia Nizke Tatry a jeho ochrannym pasmom, ako aj
uzemia eurépskeho vyznamu s identifikahym kédom SKUEV0302 (Smrekové lesy
vysokobylinné). Zamer, ktory preSiel posudzovacim procesom vramci EIA (zakon NR SR
26/2004 o posudzovani vplyvov na zivotné prostredie) a bol schvaleny, hovori o dalSej masove;j
vystavbe rekreacnych zariadeni a roz&irovani lyziarskych svahov.

Metodika a ciastkové vysledky

Pre zistenie zavislosti erdzie, pokryvnosti travinnobylinnej vegetacie a zastupenia jednotlivych
druhov na sledovanych plochach boli pouzité nasledovné metodické postupy: Kombinacia
metody vegetacnej (fytocenologické (FC) snimkovanie rastlinnych spolocenstiev na svahoch
podla pévodnej Braun-Blanquetovej sedemélennej stupnice abundancie a dominancie, vysledky
budd vyhodnocované pomocou Analyzy hlavnych komponentov) a volumetrickej (meranie
eréznych ryh na plochach FC zapisov a nasledny vypocet ich objemu). Metodicky postup
pokracuje uréenim hodnoty ekologickej stability okolitého porastu lyziarskych zjazdoviek podla
metody VoloS€uka (2000).

Za okolity porast sme vyclenili les do vzdialenosti 20 m od okraja zjazdovky do stredu porastu.
(Podrobné postupy uvedenych metdd su opisané v Projekte dizertaénej prace autora)

Z ¢iastkovych vysledkov je zrejmé, Ze deStrukcia pddneho krytu, spésobena pri Uprave
lyZiarskych svahov najma v obdobiach bez snehovej pokryvky, spdsobuje zarovern destrukciu
bylinného krytu. Pri jeho obnove zo semien a €asti korenov je na pédnom povrchu s minimalnym
vegetaénym zapojom priestor pre nastup ruderalnych druhov (vyskytuju sa tu Taraxacum
officinale auct. non Weber, Geum urbanum L., Galeopsis speciosa Mill., Tussilago farfara L.,
Plantago media L., atd.). S nimi sa pOvodna vegetacia, osidlujuca areal lyziarskej zjazdovky pred
jej vytvorenim a upravami, dostava do konkurenéného vztahu. Na zaklade pozorovani lyziarskych
zjazdoviek rézneho veku mézeme povedat, Zze vacsina bylinnych druhov pévodne osidlujucich
tieto miesta sa sem postupne prinavracia aj napriek zmenenym mikroklimatickym podmienkam
a ruderalnym konkurenénym druhom.

V zaujmovom aredly na zjazdovke od hotela SrdieCko po stanicu vleku Lucka boli v ramci
protier6znych opatreni vysiate trdvne zmesi, ktoré obsahovali domace travne druhy, ale taktiez
nepbvodné, ako napr. Lolium perene L. Ich korefiova sustava je spevnena protieroznymi
rohoZami a pre lepSi rast su priddvané do pbédy hnojiva. Travne druhy na stanovidtne podobnych
miestach mimo lyZiarskeho svahu su podobné ako tie vysievané, v zapisoch vSak mozno
pozorovat ich nizSiu po¢etnost a vyskyt s bylinnymi druhmi prirodzenymi v tejto oblasti.

Takmer vsSetky zjazdovky na Slovensku su v rukach sukromnych vlastnikov. Su spravované
v zmysle ,Opatreni navrhnutych na prevenciu, eliminaciu, minimalizaciu a kompenzaciu vplyvov
na zivotné prostredie a zdravie” (podla zakona NR SR 26/2004 o posudzovani vplyvov na Zivotné
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prostredie), rozhoduju o spdsobe starostlivosti o ne, priCcom je tato starostlivost viditelne
prispdsobena v prvom rade zimnym, v druhom rade letnym rekreaénym aktivitam. Hrubé zasahy
do vysokohorskej krajiny v sledovanom uzemi sice vytvaraju vhodné podmienky pre zimnu
rekreaciu, pocas letnej sezény su vSak vsetky tieto zasahy vefmi dobre viditelné, ¢o spdsobuje
vizualny impakt, €ize ,poruchu® v typickom krajinnom obraze a typickom charaktere krajiny.
Prejavuju sa ako odchylky od rovnovézneho stavu a maju za nasledok znizovanie rekreacného
potencialu miesta.

Zaver

Prispevok je zamerany na pésobenie zimnych rekreacnych aktivit na bylinny kryt a podu
lyZiarskych zjazdoviek. Ochrana pévodnych ekosystémov nespociva v zamedzovani ¢innosti vo
vzacnych a chranenych uzemiach, ale v uplatiiovani tychto Cinnosti v sulade s prirodnymi
zakonitostami, a s minimalizaciou tzv. informaéného Sumu medzi krehkymi ekosystémovymi
vazbami. Ekologicky Unosnu kapacitu, resp. zatazitelnost lyziarskych stredisk, tu nemozno
stanovit' podla kapacity dopravnych zariadeni, ale podla ekologickych limitov lokality a jej SirSieho
okolia. Na rozdiel od tras turistickych chodnikov, zjazdovky maju viac-menej ploSny a nie liniovy
charakter av pripade naSho zaujmového Uzemia su vtesnom susedstve slesnym porastom
(€Gomu bol prisposobeny metodicky postup vyberu pléch). Na hodnotenie stavu bylinného krytu
aodnosu pbdy je mozné vyuzit zname (vy3Sie uvedené) metddy, avSak syntéza pomocou
mnohorozmernych S$tatistickych metéd a stanovenie ekologickej stability lesa, méZu vniest do
vymedzovania ekologickych limitov pre rekreaéné vyuzivanie zaujmovych oblasti nové mozZnosti.
Ojedinela je nie len ich kombinacia, ale aj aplikacia na plochu lyziarskych svahov aich
bezprostredného okolia.

Jednym z hlavnych ciefov prace je prispiet krozvoju poznatkov ozmenach ekologickych
podmienok v pripade antropického zatazenia vysokohorského prostredia. Nejde o désledky
pohybu turistov (zoSlapavanie vegetacie, rozSirovanie turistickych chodnikov, vytvaranie skratiek,
atd.). Ide predovSetkym o vplyvy umiestfiovania stavieb, lanovych drah, vnasanie alochtéonnych
rastlinnych druhov a neustale mechanické zasahy do pddneho krytu.
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Social needs and preferences in the aspect of forest landscape design
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Abstract:

In this paper some issues on forest landscapes aesthetic shaping are presented. Forest
landscape is a spatial system, witch is built of some natural and anthropological elements. Its
physiognomy is created by vegetation, equipment and buildings, of forest engineering
development. The forest landscape attractiveness is very important, especially in the forest
recreation management and in the process of routes planning and designing. Landscape
aesthetics, according to same researches contributes to improving rest comfort and roads safety.
The researches on forest landscape attractiveness let to establish some principles on forest
aesthetics shaping. This principles in general are included in some documents, like the Principles
of Forest Silviculture and the Guidelines to improve forest management on ecological basis.
Anyway more detailed researches on forest landscape perception should be continued. The
results can by very helpful, especially in establishing principles of forest landscape engineering
shaping.

Key words: forest landscape, social preferences, landscape design

Introduction

Forest landscape is a kind of area perceived by people, the character of which is an outcome of
actions and interactions of natural and/or human factors. Human activities make the landscape
change its shape, and cause its modifications, leading to exposition, protection of its values or to
their degradation. Such actions may generally be described as shaping/design. Forest landscape
design requires well-grounded knowledge of various aspects of forestry, such as cultivation,
arrangement and utilisation, which in general means functioning of the natural environment.
Forest management is based on the principles of solid and sustainable development, which is
connected with the concept of multifunctional forest. In the last years we have observed clearly
increasing growth of significance of off-production and social functions of forests. Social
expectations from forest are growing greater, which is expressed through the aspiration to the so-
called 'flattening' of different functions of forest to one, namely - social function (Paschalis 2009).
At present, forest is not only perceived as a place of particular silvicultural activities, but also as
area that requires protection and is a space of leisure. Recreation and landscape preferences
amongst forest users however have not yet been fully recognised. In Poland, the previously
applied methods of recreational suitability of terrain, and evaluation of aesthetic values of
landscape, characteristic of the former political system, were founded on order- and prohibition-
based standards, and did not require any knowledge of landscape perception. Therefore today we
have very little in terms of such resources.

The purpose of this study is to evaluate the level of knowledge of social preferences referring to
forest landscape, and to determine thus existing possibilities of its design.

Forest Landscape and Its Components

Forest landscape is a spatial composition of natural elements (values), such as: vegetation (trees,
shrubs and bushes, undergrowth), land relief, superficial water, and elements being the outcome
of human activities: roads, strip roads, power lines, tourist and recreational infrastructure, religious
cult facilities, historic monuments, and so on. lts physiognomy is primarily created by the
vegetation, and this very feature differentiates it from other types of landscape. Aesthetic and
landscape values of forest are defined by the field-forest borderline, diversity of forest interior
architecture (colours, sizes of trees, attractive forms of tree trunks and crowns), presence of water
reservoirs, glades, interesting fauna and flora, as well as features of tree stands (age, species,
mixture, etc.) Generally speaking, in the category of visual perception, landscape may be
analysed as a composition of points, lines and planes (Bell, 2001). Small objects, such as for
instance a single tree, are perceived in landscape as points. Stretching a point in one direction
forms a line (forest wall). In open landscapes, including forests, most common are natural lines
created spontaneously as a result of various natural phenomena. The third basic element of
landscape are planes that may be perceived both as vertical units (e.g. rocks, waterfalls) and
horizontal units (e.g. small bog lakes, mid-forest glades). Each of the above landscape elements
has its attributed features, like for instance location, orientation, size, shape, texture, colour,
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density, expression, etc. (Bell, 2001). Spatial layout of the above elements forms a specific
landscape interior, whose borderlines may be real, factual, merely perceptible, or subjective. Mid-
forest glade for example, surrounded by forest, will be perceived as an objective and concrete
interior, whereas the inside of a forest — the stand (formed by a horizontal forest floor plane and
trunks) would be a subjective landscape interior.

Landscape values of forest, as well as other forest goods and produce (timber, mushrooms,
herbs, medicinal plants, etc) are subject to evaluation. The results of such evaluations are used
for determination of recreational suitability of forest complexes, separation of tourist tracks,
educational paths, evaluation of forest immovables, and for improvement of travelling safety and
comfort for the users of roads cutting through forest areas. Integral part of forest landscape
evaluation is to analyse the needs and landscape preferences of forest users.

Social Preferences Referring to Forest Landscape

Surveys, whose purpose was to determine social preferences as to forest landscape, were
carried out in various parts of the globe, mainly in the US. Examples may be the studies by Brush
(1979), Brown (1987), Hammitt, Patterson (1994), Brunson, Shelby (1991), Vander Stoep,
Duniavy (1992), Dwyer (1993), Palmer and others (1993). On the European continent, forest
space aesthetics was being dealt with in countries such as Danmark (Jensen 1993), Finland
(Kellomaki, Sovolainen 1984, Karjalainen, Komulainen 1999, Tahvanainen 2001), Sweden
(Lindhagen and Hornsten 2000), Ireland (O’Leary and others 1998), UK (Lucas 1997), ltaly
(Scrinzi and Floris 2000), and in Poland (Lonkiewicz 1982, Gotos 2002, Dymitryszyn and Schwerk
2009).

In determination of social forest landscape preferences, the methods applied are based on such
research instruments as: questionnaires, interview forms, photographs, slides, videos.
Questionnaires allow to establish respective landscape elements and features determining its
attractiveness. An example of a questionnaire methods allowing to learn respondents' opinions
concerning preferred types of forests may be the studies by O’Leary and others (1998), Gotos,
Janeczko (2000). On the other hand, research with the use of photographs allows to evaluate
landscape interior, collect information concerning social perception of spatial interrelations
between the individual elements creating landscape. Such landscape evaluation was presented in
the studies by, amongst others, Brunson, Shelby (1992), Hammitt and others (1994), Karjalainen,
Komulainen (1999). Surveys with the use of photographs and/or slides, even though rather often
used, have however been described as notorious for technical problems, such landscape
cropping for instance (Jansen, 1993), or photograph taking (Kellomaki and Sovolainen, 1984). At
the same time, surveys based on analysing of video recordings appear particularly helpful in
evaluation of landscape along roadways. Such a manner of evaluation was used, amongst others,
by Ulrich (1986). The image of a roadway and its vicinity, recorded on video, presents a certain
realistic situation on the road, which makes the results of evaluation made in laboratory, more
objective. Moreover, evaluation of landscape in close proximity to roadways allows to make
decisions concerning its shaping in relation to driving speed, which is particularly important in the
context of safety and comfort of travelling.

In general, landscape preferences constituted an element of further investigation, aiming to
determination of forest recreational potential, to define social recreational preferences — as
regards forms and places of recreation, and recreational area development, and so on. The
surveys were mainly carried out amongst tourists choosing forests as their leisure locations,
and/or dwellers of specific areas. The results show that the most attractive forest landscapes
stand out in terms of mature and fully developed tree stands. (Schroeder, Daniel 1981, Brunson,
Shelby 1992, O’Leary and others 1998, Gotos 2002). Kellomaki, Sovolainen (1984) say that
maturity of stands was associated with the moment of appearance of the layers of underwood and
brushwood. Respondents evaluated more highly the landscapes with a lush, green layer of
undergrowth, rather than those with barren cover and no vegetation (Schroeder, Daniel 1981,
Brown 1987), and the presence of mushrooms and berries in the undergrowth layer also was a
factor improving the attractiveness of forest (Gotos 2002, tonkiewicz 1982). Whereas small and
short trees, thick underwood and brushwood, were perceived as being little attractive landscape-
wise (Brush 1979). Moreover, a number of authors say that large amounts of dry-wood and dead
and cut trees diminish the beauty of forest landscape (Schroeder and Brown 1983, Urlich 1986,
Brown, Daniel 1986, Ribe 1989, Jensen 1993). Discrepancies however refer to preferred forest
density and species composition of stands. For instance, Buhoff and others (1986), and O’Leary
and others (1998), say that the most preferred are forest having open, park-like character.
According to Dymitryszyn and Schwerk (2009), most attractive are landscape interiors with views
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presenting water reservoirs accompanied by vegetation, stands of different ages and composition,
shortly speaking — with diversified landscape structure. Lower ranks of scenery attractiveness
received the interiors with older, more compact stands. Thus the value of landscape is determined
by the diversity of its structure. The more diversified the landscape, the more attractive it is from
the point of adopted indices. Similar opinion is shared by Jensen (1993). His fact-findings show
that preferred forests are those with moderate possibility of looking into the stand, having park-
like character, with a large number of single magnificent trees of interesting arboreal architecture.
On the other hand, Kellom&ki, Savolainen (1984), say that preferred are forests of medium
density, but not park-like. At the same time Scrinzi and Floris (2000), came to a conclusion that in
Italy the most attractive are pseudo-natural forests, relatively open, with good visibility of the
interior, and low stand density. Whereas terrain diversity and its roughness did not seem to have
an important effect on its beauty. At the same time, a number of studies unanimously indicate
species distribution as a factor determining forest landscape attractiveness. Studies by Kellomaki,
Savolainen (1984), Jansen (1993), Gotos (2002), Brush (1979), prove that the most desired from
the point of landscape attractiveness are mixed or deciduous forests, diversified in terms of
species composition. However, opinions are also presented that tourists for example prefer pine
stands with some contribution of deciduous species. (Lonkiewicz 1982). Aesthetic values of
silvicultural stands are generally evaluated rather highly, although preferred are stands with the
signs of thinnings rather than clear-cut (Brunson, Shelby 1992). Interrelations between
arrangement and harvesting activities, and evaluation of forest landscape attractiveness were
analysed in detail by Tahvanainen (2001), Ribe (1989), and Palmer and others (1993).
Tahvanainen (2001) analysed the connection between types of forest management and their
visual attractiveness and recreational suitability. Interesting results obtained Ribe (1989), by
subjecting to social evaluation photographs presenting various variants of cutting areas, from
clear-cutting to the shelterwood method. The results of this research show that all types of cutting
areas have been evaluated low, and the irregular cutting area line insignificantly increases
landscape attractiveness. At the same time, Palmer and others (1993) established that optimal
sizes of cutting areas should oscillate around 10-14 acres. Smaller or larger areas were perceived
as being less attractive visually. Views of forest interiors without cutting areas were far more
attractive than those with them. Further studies are also required as regards connection of
elements of small architecture with forest landscape attractiveness. The insofar existing
statements in this matter are contradictory. The research performed by tonkiewicz and others
(1982) showed that forests with good tourist infrastructure, and forests without recreational
furnishings, are preferred equally. However, studies by Vander Stoep, Duniavy (1992) show that
tourists usually have positive approach to recreational forest development.

Summing up, there are a number of discrepancies in the opinions about forest landscape
attractiveness. They mainly refer to the preferred forest density and species composition of
stands. Further studies are also required as regards connection between anthropogenic facilities
(forest roadways, recreational furnishings, etc.) and forest landscape attractiveness. Sparse have
been surveys on landscape preferences concerning the seasons (of the year). Moreover, in all
aforementioned studies only a static depiction of landscape attractiveness was being analysed,
whereas motion and speed also affect the perception of landscape. There also is the need to
determine landscape preferences not only in relation to respective features/properties of
forest/stands, but to particular landscape interiors, which in turn requires thorough selection of
research material presented to respondents. Subjective character of aesthetic impressions
enforces such type of research to be performed on a quantitatively appropriate sample of
respondents.

Possibilities of forest landscape design on the ground of analysed social preferences

Recognition of social landscape preferences along with the knowledge of functioning of the
natural environment, are the condition for appropriate, socially approved activities concerning
shaping of forest landscape. In Poland, a certain attempt of responding to the needs in the
context of forest space aesthetics are the Rules of Forest Silviculture (2002) and Instructions by
Director General of the State Forests on improvement of forest management on ecological
foundations (1995). The purpose of the postulates, contained in both the Instructions and Rules,
is to improve forest landscape attractiveness through its enrichment, primarily meaning
diversification of the species, age, layer and spatial structure of stands, according to the natural
conditions. Aesthetic values of forests are to also be improved by preserving their natural borders
and shaping of ecotones — transition areas (zones) between two adjacent but different patches of
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landscape, consisting of a looser layer of trees and denser layer of shrubs between respective
ecosystems, from a few to a dozen or so metres in breadth. The above studies put particular
emphasis on physiognomy of cutting areas. The Instructions (1995) and Rules, in order to
increase the attractiveness of forest aesthetics, recommend to reduce the areas (breadth in
particular) of clear-cutting areas, avoid straight cutting lines, leaving seed trees in the form of
groups and clusters with lower forest layers as well as admixture clusters and hollow trees. Due to
the aesthetics, clear-cutting areas should not be located near watercourses and water reservoirs,
and in places of religious cult, in buffer zones of natural reserves and national parks, as well as
main communication routes, such as national, provincial, and district roads. Communication
routes, wheel roads in particular, have a special position in spatial aesthetics evaluation not only
due to the relation of quality of road surroundings and its safety level, but also due to the fact that
landscape is usually perceived from different types of roads, tourist tracks, and paths.
Nevertheless, shaping of forest landscape surrounded by communication router may be solely
based on the postulates contained in the Instructions and the Rules. This is because they are too
general and into a lesser extent based on social landscape preferences research. At the same
time, social landscape preferences studies allow for much more detailed determination of the
forest landscape shaping rules. For example, as a result of forest landscape evaluation, alongside
various types of roads, (motorway, dual carriageway or local road), based on photographs and
video recordings, it was established that it would be impossible to recommend one universal
manner of area shaping for all these roads (Janeczko 2010). Forest landscape, in the vicinity of
every such road, must be shaped differently. In the vicinity of communal roads, tree stands should
be looser, consisting of smaller amounts of underwood and brushwood. Here, similar to provincial
roads, it is also recommended to introduce natural elements, completely different from the forest
wall. Avenue plantations should also be recommended — improving the attractiveness of the road.
Near dual carriageways, tree stands should be compact, with thick underwood and brushwood,
without any anthropogenic elements. Evaluation of attractiveness of forest landscapes alongside
such roads was increasing along appearing natural elements, constituting points of reference
(e.g. single large tree, row of trees, etc.), marking the road's identity. However, alongside
motorways, respondents mainly preferred landscapes characterised by the presence of civil
engineering facilities, such as viaducts, clearly marked scarps, with stands of similar ages on
either side of the road. Highly evaluated were landscapes presenting a road with stands of equal
height (similar age structure) on either side of the road.

On these grounds it is possible to state that further more detailed studies on forest space
perception are needed. They should oscillate not only around increasing the amount of
information required for elaboration of the rules of shaping of forest landscape, but also for
improvement of research methods. Surveys with the use of photographs and slides allow only for
the so-called static evaluation of landscape attractiveness. Photographs do not show motion,
therefore possibilities of perception are limited, which creates a certain drawback in evaluation of
landscape preferences. It seems that much better results may be obtained with a use of motion
pictures, such as video camera recordings. This type of research will gradually become the
ground for all considerations over landscape aesthetics. Development of digital technology,
easiness of operation, accessibility of software, make video camera increasingly more useful
research tool, in forestry as well.

Summary

Due to the role and importance of visual values in man's life, it is important to be able to shape
them appropriately. In this context, special attention should be put to forests of mass recreation,
as well as forests in the neighbourhood of roads and tourist tracks. Design of forest landscape is
into a high degree connected with cultivation activities, but also with engineer forest management.
The Rules of Forest Silviculture, or Instructions in the matter of the so-called forest ecologisation,
constitute certain prerequisites for increased aesthetics of forest space. Nonetheless, further
studies on forest landscape attractiveness are needed, whose results may be of help in the
process of elaboration of the rules of landscape shaping.
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Stabilization of Brno dam banks in the recreational area (Osada)
Stabilizace bfehu vodni nadrze Brno v rekreacni oblasti Osada

) Miloslav §Iezingr1 ; Petr Pelika’vn2
Ustav vodnich staveb, Fakulta stavebni, VUT v Brné, Zizkova 17, 602 00 Brno'
Ustav tvorby a ochrany krajiny, LDF MENDELU, Zemédélska 1, 613 00 Brno™?

Abstrakt

Vodni nadrz Brno byla vybudovana 1. poloviné 20. stoleti z divodu zmirnéni Skod, které
zplsobovala nestabilita toku Feky v priibéhu povodni, zajisténi zdroje vody pro rozvijejici se Brno
a regulaci pritoku feky Svratky pod prehradou. Vysledkem pusobeni mnozstvi faktord,
antropogennich vlivh a pfirodnich podminek se stal proces pretvareni bfeh(l vinovou abrazi.
Nadrz se postupem Casu stala turisticky a rekreacné atraktivni oblasti, coz s sebou pfineslo
vystavbu chatovych oblasti a rekreaénich stfedisek v tésné blizkosti bifeht nadrze. V nékterych
lokalitach tak dochazi k pfimému ohroZeni nemovitosti bfehovou abrazi. Zastaveni Ustupu
bfehové ¢ary je prvnim krokem pro Uspésnou stabilizaci bfeht ohrozenych lokalit.

Klicova slova: abraze, biotechnicka stabilizace, stabilita svahu, vodni nadrz

Uvod

Myslenka vybudovat severozapadné od Brna na fece Svratce pfehradu, vznikla uz v dobé
Rakouska-Uherska na zac¢atku minulého stoleti. Ddvodl pro tuto stavbu bylo vice — moznost
regulace nestabilniho toku feky, ktera v dobé povodni zplisobovala velké Skody, ziskani zdroje
vody pro mésto Brno, budouci rekreac¢ni vyuziti tohoto vodniho dila a také fizeni velikosti pritoku
feky pod prehradou, za ucelem vétsiho rozfedéni splaskl z méstské kanalizace.

Existovalo nékolik pfedem znamych lokalit, vhodnych pro stavbu pfehrady. PFi posuzovani
dulezitych hledisek (finanéni naroénost celé stavby, hustota obyvatelstva a ekonomické ztraty v
misté zatopy, rozloha zatopené plochy), bylo jako nejvhodnéjsi vybrano udoli, ve kterém se
nachazela obec Knini€ky. Nova vodni nadrz dostala jméno Knini¢ska. Jako datum jejiho vzniku je
uvadén rok 1940.

Po roce 1945 zaclala byt pfehrada vyuZivana hlavné jako oblast rekreace a sportu. V roce 1946
zde zahdjila provoz lodni doprava a pocet navstévnikl prudce vzrustal. V roce 1948 doslo
k prodlouZeni tramvajové dopravy z Komina do staré Bystrce, coZ usnadnilo dostupnost
k pfehradé tisicim obyvatel Brna. Velké plaze s dobrym pfistupem k vodé, moznost projizdky na
lodi a v neposledni fadé pékné okoli pfehrady, se staly hlavnimi divody vysoké navstévnosti.
Jako kazda velka rekreacni oblast, ma také Brnénska prfehrada svoje problémy se kterymi se
potyka. Zastavba v okoli pfehrady neustale vzriista. V roce 2007 evidovaly Ufady na katastralnich
uzemich Bystrc a KniniCky pfes 2 500 rekreacnich objektl. Kanalizace zde ale byla zavedena
pouze Castecné, a tak vznika v soucinnosti s hlavnimi znedistovateli, obcemi nad vodni nadrzi,
problém nadmérného vyskytu vodniho kvétu (sinic).

V dalSich letech pokra¢ovala vystavba chat a rekreacnich stfedisek nezménénym tempem a svuj
vyznam dulezité rekreacni oblasti si Brnénska prehrada uchovala do dnesSnich dnd. Pro statisice
obyvatel stale zustava vyhledavanym mistem odpocCinku a relaxace. Svoje pfiznivce maji také
vychazky okolo samotné pfehrady. Bfehy jsou zde velmi rozmanité, od loucek plazového
charakteru aZ po nepfistupné skalnaté srazy.

Ustupovani biehli vodni nadrze

Kazdé vodni dilo podle své velikosti a funkce méni pfirodni prostfedi a ovliviuje zivot a
hospodarskou ¢innost lidi. Jiz pfi vystavbé Brnénské prehrady bylo nutné presidlit obec Knini¢ky
do nové lokality. K velmi intenzivhim zménam krajiny dochazi zejména v oblasti styku vodni
hladiny a pobrezi, kde udolni svahy v dusledku rusivé ¢innosti vin postupné ustupuji. Tento
proces se nazyva abraze.

Vinova abraze je proces mechanického obruSovani, rozrudovani a ohlazovani povrchu hornin
U€inkem vinéni. K abrazi dochazi pfedev8im v ¢astech pobfezi, kde je pomé&rné znacny sklon dna
a k nému pfiléhajicich udolnich svahu. V hluboké vodé vina ztraci jenom malou ¢ast své energie
a jeji nejvétsi ucinek na pobfeZni material se soustfeduje do uzkého pasu bezprostfedné na styku
vodni hladiny a bfehu. Pfestoze je popsany jev typicky spiSe pro pobfezi mofi a oceanl, miizeme
se s nim setkat také u vodnich nadrzi a jezer. RusSiva €innost abraze mize v nékterych pfipadech
vést az ke katastrofalnim nasledkim. Na strmych svazich mlze abraze zpUsobit sesuvy pldy.
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Rusiva ¢innost vin vytvafi pfiznaény typ abraznich bfehu s typickymi tvarovymi prvky. Odnosem
materialu vznika abrazni srub - svisla nebo dokonce pfevisla sténa, pfi jejimz Upati se postupné
rozSifuje ploSina. Vyvoj abraze probiha od upati srubu, kde vznika abrazni vyklenek. Vlivem
podemilani srub rovnobé&zné ustupuje a pfi jeho Upati postupné vznika ploSina mirné uklonéna
smérem k vodni hladingé, ktera je oznaCovana nazvem abrazni ploSina. Po této plose je
transportovan materiadl uvolnény vymyvanim, obruSovanim a rozruSovanim pobfeZi vlivem
abraze. Rozsah &asti terasy s malym sklonem se zvétSuje. Proto viny, aby dosahly bfehové linie,
musi pfekonat pomérné Sirokou meél&inu, ztraci tak znacnou €ast energie, unaseci schopnost a
intenzita abraze se zmenSuje. Na konci terasy se obvykle vytvafi akumulaéni val probihajici
pfiblizné rovnobézné s bfehovou ¢arou.

Proces pretvafeni bfeh vinovou abrazi je vysledkem pUsobeni mnozstvi faktortd a pfirodnich
podminek:

1) VInovy rezim — nejvétsi roli hraje energie vinéni zavisla na rezimu vétru (pfevladajici sméry a
rychlost), rozbéhové délce viny (tvar nadrze) a pohybu materialu odnaseného z oblasti brehu.

2) Vlivy lidské spole¢nosti — ¢lovék mize ovlivnit pfedevsim rezim nadrze, tedy rozkyv jeji hladiny.
Rozdily v maximalni a minimalni hladin& vymezuji hranice rozsahu abraze. Hladina vody v nadrZi
se udrzuje v jednotlivych mésicich na ur€itych urovnich, maximalni vzduti je v rozsahu 230-231
metrl nad mofem. Mezi Clovékem vyvolané vlivy je tfeba zafadit také vznik volnych vin
v dusledku lodni dopravy. Viny vzniklé timto zpisobem dosahuji vysky az 0,5 metru a v disledku
Sikmého nabéhu na bfeh (ve sméru jizdy lodé) mohou mit pomérné velky Ucinek na pobrezi.

3) Klimatické vlivy (podnebi a pocasi) — je nutné brat do uvahy zejména smér a rychlost vétru a
pfipadné teploty, ktera ovliviiuje vznik ledovych ker a promrzani ¢i tani breha.

4) Geomorfologické poméry a pochody — rozsah a intenzita abraze je pfimo ovlivnéna tvarem
bfehové zény. Zvlasté intenzivné se projevuje u strmych svahu. Intenzita naruseni navic stoupa,
jsou-li bfehy tvofeny snadno rozmyvatelnym materialem (pisky, hliny), kde dochazi k abraznimu
naruseni jiz od sklonu 4°. Aktivné puUsobi také geomorfologické pochody v navaznosti na abrazi.
Podemilanim bfehového pasma vinénim se porusuje stabilita svah( a spoustéji se dalSi procesy
souvisejici se zemskou pfitazlivosti — sesuvy, ficeni, pfipadné pfenos rozbfedlé povrchové vrstvy
pudy (pudotok).

5) Geologické poméry — vliv ma zejména mineralni a zrnitostni sloZzeni hornin, pfipadné zemin
(sypké, nezpevnéné materialy). U skalniho podlozi zavisi také na zpusobu ulozeni hornin,
respektive jejich jednotlivych vrstev.

6) Rostlinstvo — vybudovanim nadrzi dochazi k druhotnému vyvoji stavajici vegetace. V bfehové
zéneé pini vhodné rostliny funkci protiabrazniho Cinitele a stabilizuji svahy. Nejlépe se hodi kiovité
vrby, které vytvareji lehké a vzdusné porosty s malym opadem listi.

Rozvoj abraznich jevi na levém biehu Brnénské prehrady je podminén odolnosti materialu
udolnich svahd. Pocatecni ¢ast pobfezi az do urovné Sokolského koupalisté je tvofena skalni
horninou (dioritem), ktera je velmi odolna. Abrazni sruby dosahuji vySky maximalné 2 m a
bfehova ¢ara ustoupila o 13—15 m od plvodniho profilu pfed vystavbou pfehrady.

Od oblasti Sokolského koupali5té je skalni podklad pokryt nezpevn&nymi zeminami, které jsou
pro rozvoj abraznich jevl daleko pfihodnéjSi. VySka abraznich srubl dosahuje az 5 m a jejich
maximalni Ustup je v priméru 20 m. Situace je v mnoha pfipadech zhorSena tim, Ze pfevisy
abraznich srubu jsou navic pfitizeny vzrostlymi stromy. Lidé pohybujici se po bfezich nadrze tak
tvofi dalsi nahodilé zatizeni. Casto ani netu$i, Ze se pravé nachazi na previsech a vznikaji
nebezpecné situace.

Metoda vypoctu ustupu brehové €ary

Prognéza ustupu bfehové Cary je zalozena na stanoveni abrazni terminanty Ar. Jedna se o bod,
ktery je jednoznacné uréen pruseCikem pFimky proloZzeni ustalenou ¢asti abrazni ploSiny ve
sklonu 1" a vodorovné pfimky prolozené nejcetnéjSi hladinou Mn,,.,, zvySenou o soucet vysky
nahnani hladiny vétrem, stfednice viny a jedné poloviny navrhové vySky viny h,/2+hy+H
(Slezingr, 2004). Dosazenim hodnot do vypoétu obdrzime nadmoiskou vysku potencidlni paty
abrazniho srubu V,. Zjisténa hodnota je nutna pro zajidténi stability bfehu, protoZe uruje oblast,
ve které by mélo byt provedeno nejsilnéjdi protiabrazni opatfeni. Vynesenim pfimky
z bodu abrazni terminanty pod thlem nitfniho tfeni zeminy gzjistime prasecik s terénem Bt (bod
maximalniho uUstupu bfehové c¢ary), ktery znazorfiuje pfedpokladanou bfehovou hranu pfi
spoluplsobeni eroze.
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Vysledky souc¢asné stabilizace biehu

V oblasti Osady byly v nékterych ¢astech postupem &asu provedeny stabilizace bfehu rdznymi
typy opevnéni.

K nejstarsim technickym opatfenim patfi nizké opérné zdi vybudované z betonovych prefabrikatd.
Pro zajisténi vjezdu mechanizace do nadrze je ve zdi zfizeno nékolik vjezdu. Koruna opérnych
zdi dostateCné& pfevySuje nejCetnéjSi hladinu Mnpay, pfiCemz umoZhuje i vstup do vody pro
navstévniky rekreacné atraktivni plaze. Bfeh souvisle opevnény v délce nékolika set metrd je
stabilni a Ustup bfehové ¢ary se nepfedpoklada.

Neéktefi vlastnici ohrozenych nemovitosti feSi problém ustupu bfeh(l individualné. V takovych
pfipadech se také jedna spiSe o technicka opatfeni — Zelezobetonové opérné zdi nebo provizorni
betonové prefabrikaty usazené v ocelovych profilech.

Souvislejsi technické opevnéni bfehu je provedeno formou paty z lomového kamene v Urovni
kolisani hladiny. Vyhodou je pruznost a odolnost opevnéni. Diky rozmérim a usporadani
jednotlivych zrn materialu, nutnych pro ucinnou stabilizaci bfehu, je v téchto mistech nepohodiny
pFistup rekreantll k vodé. Proto neni vhodné tento typ opevnéni pouzivat v mistech plazi a
predpokladanych vstupl do vody.

V dnedni dobé se zde zacina pouzivat jako perspektivni biotechnické opatfeni oZivena kamenna
pata. Stavajici paty zlomového kamene jsou dopliiovany o biologickou sloZku, a sice fizky
vhodnych druht kefovitych vrb (rod Salix) zapichovanych pfimo do mezer mezi jednotlivymi
kameny i nad patu. Vysledkem je stabilizace bfehu technickym prvkem, jehoz funkci podpofi
kofenovy systém brehového porostu. Vhodnymi dfevinami pro stabilizaci bfeh se jevi Salix
fluviatilis (vrba pofi¢ni), Salix purpurea (vrba nachova), Salix triandra (vrba trojmuzna). Zminény
typ opevnéni je vhodny pro mista bez pozadavku na pfimy pfistup k vodé.

V patach vyvinutych abraznich srubl jsou na experimentalnich plochach zakladany souvislé
dfevinné porosty Salix fluviatilis (vrba pofi¢ni). Porosty maji funkci biologického vinolamu, ktery
viny roztfisti a zamezi abraznimu pusobeni na svah a naslednému Ustupu bfehové ¢ary.

Diskuze

Vzhledem k zajisténi bezpelnosti pfibfeZniho uzemi udolnich nadrzi je pfedpokladano provedeni
stabilizace bfehl. Pfestoze se v feSené lokalité nachazi i ryze technicka opatfeni, za nejvhodné;si
ochranu bfeh(l nadrze pfed vznikem a rozvojem bfehové abraze se povazuji biotechnické
zpusoby opevnéni. Tato opatfeni jsou zalozena na vhodné kombinaci tuhych nezivych prvki s
podzemnimi a nadzemnimi €astmi Zivych rostlin. Vhodné provedené biotechnické opevnéni je
schopno do znacné miry splnit pozadavky stabilizace bfehu i esteticka a ekologicka kritéria.
Kromé vySe zminénych stavajicich typd opevnéni je mozné uvazovat i o pouziti oziveného
kamenného pohozu, ozivené kamenné rovnaniny, ozivené kamenné lavice, zapletovych platkd,
hatovych a hatostérkovych konstrukci, oZivenych srubovych konstrukci, ozivenych
dratokamennych  kos(i, anebo wvyuziti spoluplsobeni kofenového systému rostlin
s geosyntetickymi sitémi.

Zaveér

Vodni nadrz Brno byla vybudovana z mnoha ddvodu. Jednalo se pfedevSim o zmirnéni Skod,
které zplsobovala nestabilita toku feky v pribéhu povodni, zdroj vody pro rozvijejici se Brno a
regulaci pritoku feky pod prehradou. Casem se jednim z hlavnich pfinosti nadrze stalo i jeji
rekreacni vyuziti. S rozvojem lodni dopravy a vystavby rekreacnich stfedisek a chatovych oblasti
v tésné blizkosti nadrze se postupné zacaly objevovat negativni antropogenni i pfirodni dopady.
Snizena kvalita vody je problém &asto feSeny v odbornych kruzich. V posledni dobé je mozné
sledovat snad prvni koncepéni pokusy o zlepSeni stavu, at uz se jedna o diskutované vapnéni
nadrze nebo provoz aeraéni soustavy vézi.

Zavaznym problémem nadrze je vSak i postupny Ustup bfehové ¢ary zplsobeny spoluplisobenim
mnoha faktor(. Problém zatim neni komplexné feSen a v lokalitach nejvice postizenych bfehovou
abrazi mizeme nalézt opatfeni provedena na zakladé riiznych pfistupl. U nékterych ohrozenych
nemovitosti jsou provedeny mistni stabilizace bfehu technického charakteru. Nékteré brehové
linie jsou stabilizovany opérnymi zdmi, na mnoha plochach jiZ probihaji pfirodé blizké typy
stabilizace ve formé ozivenych kamennych pat a bfehovych porostd vhodnych drevin.

Ukolem je vymezeni mist pfimého pfistupu k vod& s ohledem na rekreaci a turisticky atraktivni
lokality, zastaveni Ustupu bfehové &ary, sanace abraznich srubl a na zakladé finanéni rozvahy a
estetiky zvolit vhodné stabilizacni prvky.
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Summary

The Brno Dam is located on the river Svratka in town district Bystrc. The dam was built in 1940 to
decrease the damage caused by the river flow during floods, for water supply for Brno and for
flow control under the dam. The shore abrasion process is the result of wave regime, bank
vegetation, human activities and climatic, geomorphologic and geologic factors. In the course of
time the dam became attractive destination for the tourism and recreation. It caused the
development of cottage areas and recreational centres too close to the reservoir banks. Today,
these estates are really endangered by shore abrasion in some localities. The key to successful
bank stabilisation is to stop the break-back of the shore line. We can see different approaches in
the bank stabilisation within the locality Osada. There are functional technical remedial measures,
e.g. concrete abutment walls or heavy riprap. Today stabilisation trends tend to the biological and
biotechnical measures. Thus new experimental sites are based along the shores and the
research is focused on willow stands decreasing abrasion, combination of riprap with willow
cuttings, etc. The objective is to provide suitable stabilisation of shore line with regard to the
finance, aesthetics, tourism and atractivity of recreational potential.
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Stabilization of slopes in the resort areas
Stabilizace svahU v rekreacnich oblastech

Miloslav Slezingr’
MENDELU Brno, Lesnické a dfevarské fakulta, Ustav tvorby a ochrany krajiny, Zemédélské 3,
613 00 Brno, E-mail: slezingr@node.mendelu.cz
VUT FAST Brno, UVST, Zizkova 17, Brno slezingr.m@fce.vutbr.cz

Abstract

The experimental activity within the project Bank Stabilization concentrated on the establishment
of ground reinforced stabilization carpets and application of at least three types of geonets and
four types (the most frequently used) of grass. The established stabilization carpets were closely
monitored for seven months. As a result, we obtained four groups of data. The first group is
represented by detailed graphs depicting the speed of the grass root growth through the ground
material reinforced by particular types of geonets and their comparison with the speed of the root
growth of the same grasses through a stabilization carpet without a geonet. The stabilization
carpets were established and monitored in the same growth conditions.

Key words: Stabilization, geosyntetics, dam, bank, reservoir, river

Uvod

V ramci feSeni projektu Stabilizace bfehu jsme se v Gvodni ¢asti pfedevsim zaméfili na zalozeni
zemnich stabilizanich armovanych kobercl a vyuziti minimalné tfi druhd geosyntetickych siti a
Ctyf druht vybranych travnich smési. Zalozené stabilizacni koberce byly podrobné sledovany —
ale také pravidelné udrzovany (zalivka, odpleveleni, dosévani) — po 7 mésicu.

V ramci prezentace tohoto pFispévku se zaméfime na problematiku pfipadného ovlivnéni ristu
travin vlozenim geosité. Dil¢i vysledky prvniho roku feSeni byly sestaveny do grafli — viz nize.
Stabilizace svahu tvoficich bfehy tok( a nadrzi je v ramci jejich pfedpokladaného rekreacniho
vyuziti velmi dllezita. Posuzované stabilizaéni prvky totiz nezabrariuji pouze vzniku eroznich ryh,
ale vyrazné se podileji na stabilizaci a ochrané svahu proti odtrzeni drnu pfi chdzi, béhu &i jiném
namahani svahu (cyklistika, kole€¢kové brusle...).

Material a metody - popis zalozeni experimentalnich ploch

Vybrana byla lokalita v arealu pracovisté badatell, pfedevSim pro svoji snadnou dostupnost,
blizkost vodniho zdroje pro zajisténi zalivky i prostoru pro uskladnéni pracovnich pomacek. V
popisované lokalité byly zalozeny dvé experimentalni plochy za vyuziti geosyntetickych siti
ENKAMAT 7010 a 3 D Mat. Postup zalozeni byl nasledujici: Na urovnanou plochu byla polozena
folie o velikosti 1,3 x 6 m. Na ni jsme rozprostfeli 3 cm silnou vrstvu substratu (startovaci zeminy).
Na substrat byla uloZena pfislusna geosit a opét zasypana vrstvou zeminy 2 cm silnou. Nasledné
byl proveden vysev travniho semene, které bylo opét zasypano tentokrat cca 1 cm zeminy.
Zalozeny travni koberec byl nasledné mirné zhutnén (za pouziti desek) a zavlazen. Takto jsme
pro pfipravovany experiment vytvofili nasledujici skladbu zemnich stabilizaénich armovanych
kobercll a koberce porovnavaci vzdy se stejnym vysevem, ale bez armatury:

Geosit ENKAMAT 7010 v kombinaci s travnim semenem Lolium perenne ,LOLITA®, Geosit 3 D
Mat v kombinaci s travnim semenem Lolium perenne ,LOLITA®, Geosit ENKAMAT 7010 v
kombinaci s travni smési - Lolium multiflorum ,LOLITA* 20%, Lolium perenne ,PIMPERNEL"
40%, Lolium perenne ,BELIDA* 20% a Festuca rubra L. MAXIMA* 20% , Geosit 3 D Mat v
kombinaci s s travni smési - Lolium multiflorum ,LOLITA®* 20%, Lolium perenne ,PIMPERNEL"
40%, Lolium perenne ,BELIDA" 20% a Festuca rubra L. MAXIMA® 20% .Vznikly tedy Ctyfi sady
srovnavacich vzorkd. Nasledujici postup dil€ich uprav, odplevelovani, zalivky aj. byl na vSech
plochach totozny.

Vysledky

Oseté stabilizacni plochy byly nasledné pravidelné sledovany, probihalo zde denni sledovani
ristu travin. Prvni kofinky prorostly substratem po 13 dnech. Od tohoto okamziku byly pfirlistky
na vSech plochach denné ve stejnou hodinu sledovany, méfeny a zapisovany. Z prezentovanych
grafl je patrny denni pfirastek i celkova délka kofene za sledované obdobi. Postup praci pfi
sledovani byl nasledujici: Mezi podkladni folii a zemni material byla opatrné vsouvana pruhledna
plastova deska silna 3 mm. Po nadzvednuti bylo mozno vizualné sledovat stav prorlstani v
daném okamziku. Kofinek byl jemné pfitisknut k prihledné desce a mohl byt zméfen. Na desce
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byla nasledné oznacena v predkreslené mfizce situace umisténi sledovaného kofene. Pokus byl
opakovan na v§ech experimentalnich plochach po dobu 12 dnll. Po dvanacti dnech dosahla splet
kofinku takové intenzity, Ze se nepodafilo spolehlivé identifikovat méfeny kofen na jedné z ploch,
proto bylo méfeni ukonéeno na vSech plochach, kvuli moznosti srovnani vysledka.

Vysledky méfeni rastu kofenl byly denné zapisovany a nasledné vyneseny do graf.

Dovolujeme si zde prezentovat dva grafy dokumentujici rist konkrétniho travniho druhu Lolium
perenne ,LOLITA® (jilek mnohokvéty).

Riist koFfeni - jilek wytrvaly
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Fig. 1 Pouziti geosité ENKAMAT 7010 a Lolium perenne
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Fig. 4 Pouziti geosité 3 D Mat a Lolium perenne

Diskuze - prezentace vysledkd méreni proriastani kofinku travin

Prezentace vysledki v grafické podobé je zalozena na srovnani rychlosti proristani kofinkd travin
geositi armovanym stabilizacni kobercem a kobercem bez vnitini armatury.

Z vySe uvedenych grafl (ale také z grafli sestavenych z dalSich kombinaci) plyne, ze ovlivnéni
ristu geositi je minimalni. V nékterych fazich rdstu dokonce kofenovy systémv zeminé
stabilizované geositi rostl rychleji.

Zaver

Z prezentovanych vysledkl a vysledkd ziskanych na dalSich experimentalnich plochach (nadrz
Brno, vyzkumna plocha Hartmanice) je jasné patrné, ze neni zasadni rozdil délky kofenu (ale ani
vitality nadzemni hmoty) pfi pouziti geosyntetické sit& jakoZto zemni armatury ve srovnani s
vysevem do stejného substratu bez geosité. Lze tedy fici, Ze ovlivnéni nebylo pfi pouZiti vySe
specifikovanych geositi a travniho druhu pozorovano (v ¢lanku je prezentovan z prostorovych
dlvodu pouze vysledek sledovani dvou typl geositi v kombinaci s jednim druhem travy, ale
vysledky dalSich sledovani byly obdobné). Avsak jsme teprve na zacatku a sledovan byl velmi
maly pocet vzorku.

V roce 2011 budeme pokraCovat ve sledovani mozného ovlivnéni zakofenéni a rdstu travni
smési. Zameéfime se na poloZeni nékolika geositi nad sebou, ale také pouZiti jinych druhd geositi
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a geomatraci. Zaméfime se nejen na predpéstované stabilizacni travni koberce ale i na
problematiku pfimého vysevu na stabilizované ploSe.

Summary

The article should serve mainly:

water authority workers dealing with the protection of reservoir banks; designers when preparing
proposals of preventive measures and proposals of improvement of abrasion damage to banks by
means of stabilization effect of bank vegetation; terrain workers of the companies taking care of
drainage basins; teachers - preliminary assessment of the current condition of vegetation for the
proposal of biotechnical stabilization; other organizations dealing with banks and accompanying
vegetation, reservoir bank stability, etc.;

as a basis for further monitoring of the deformation of Brno valley reservoir banks and for a
proposal of achieving their stability.

The presented results and results obtained in other experimental plots (Brno Reservoir, research
plot Hartmanice) clearly show that there is no significant difference in the length of roots (neither
the vitality of the overground mass) when geonets are used as ground reinforcement in
comparison with the same substrate without a geonet.
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Sumarization of physical and geometric properties of the Babicky (Ziluvecky)
stream
Sumarizace fyzikalné — geometrickych vlastnosti povodi Babického (Zildveckého)
potoka
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Abstrakt

The presented study focuses on the results of the analysis of the Ziluvecky potok basin from the
perspective of its physical and geometric properties which influence the runoff conditions.

The forest stream called Ziluvecky potok is located in the central part of the Training Forest
Enterprise Masaryk Forest Krtiny (TFE), Mendel University in Brno. Its drainage basin spreads
between the municipalities of Ricmanice and Babice nad Svitavou. The stream and its tributaries
drain water from an attractive area adjacent to the Protected Landscape Area of the Moravian
Karst.

Keywords: Physical and geometric properties, river, rainfall-runoff process, hydrology

Uvod

Zilavecky potok se nachazi v centralni &asti Skolniho lesniho podniku Masarykiv les KFrtiny
Mendelovy univerzity v Brné. Jeho povodi zaujima oblast mezi obcemi Ricmanice a Babice nad
Svitavou. Potok spolu se svymi pfitoky odvadi vodu z turisticky atraktivni oblasti pfiléhajici
k CHKO Moravsky kras.

Zildvecky potok je tokem VI. fadu. Jeho délka ¢&ini 2635 m. Prameni v blizkosti vefejné
komunikace spojujici obce Kanice a Babice nad Svitavou v nadmorské vysSce 354,75 m n.m.
Potok je levostrannym pfitokem feky Svitavy a jeho Usti se nachazi v nadmoiské vySce 235,00 m
n.m., nedaleko Zelezni¢ni stanice Babice nad Svitavou. Potok ma dva vyznamnéjsi stalé pfitoky —
pravostranny Pramenny potok, odvodriujici oblast zvanou Jan€ovec, a levostranny bezejmenny
potok, pfitékajici z Babického lesa. Primérny sklon nivelety dna potoka je 45 %.. Geologické
podloZi toku a jeho blizkého okoli tvofi fluvialni kvartérni sedimenty (hliny, pisky a Stérky).

Povodi babickeho potoka
T

115

¥oS

Obr. 1 Povodi Babického (Ziliiveckého) potoka

Catchment area of Babicky stream

Metodika

Zakladni pracovni jednotkou v hydrologii je povodi. Je to Uzemi, ze kterého vSechna voda stéka
k urCitému mistu na toku (zavérovy profil). Jedna se tedy o sbérnou oblast toku. Jde pfitom o
veskery odtok — povrchovy i podzemni. Povrchovy odtok obvykle pfeviada. Podzemni povodi se
od povrchového odchyluje jen nepatrné. V takovém pfipadé je postaCujici urcit povodi
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vyhledanim oblasti, z niz voda stéka z nejvysSich mist k nizSim podle tvaru a vyskové Clenitosti
povrchu Uzemi. Hranice povodi se nazyva rozvodnice a tvofi ji uzaviena Cara, ktera probiha
ortogonalné k vrstevnicim po nejvy$Sich mistech a oddéluje Uzemi, z néhoz voda odtéka
k sousednim tokiim. Takto stanovené povodi je povodi orografické (Stary, 2005).

Ne vzdy je vhodné rozdil mezi plochou orografického povodi a podzemniho povodi zanedbat.
V takovém pfipadé je nutné pracovat se skute¢nym — hydrologickym povodim, které je sbé&rnou
oblasti celkového odtoku vody z povodi. Jeho vymezeni muzZe byt znacné problematicke,
zejména v oblastech s vyskytem krasovych jevu.

Povodi je tfeba vzdy oznacit zavérovym profilem na toku. Bez bliz§iho oznaceni uvazujeme vzdy
povodi celého toku az k usti.

Cinitele, které maji vliv na odtok, jsou Gizce spojeny s vlastnostmi povodi, ze kterého voda odtéka,
a s jeho prostfedim. Maji vliv nejen na velikost, ale také na vznik a hlavné rozdéleni (kolisani,
zménu) odtoku v Case. Tyto faktory je mozné rozdélit do dvou hlavnich skupin. Prvni skupinou
jsou klimaticti Cinitelé, jimiz jsou kromé srazky zejména meteorologické veli€iny ovliviujici celkovy
vypar vody v povodi. Patfi sem vlastni ¢asovy a prostorovy prabéh spadlé srazky, vihkost
ovzdusi, vypar, teplota ovzdusi, rychlost a smér vétru, atmosféricky tlak apod. Druhou skupinu
tvofi geograficti Cinitelé povodi, které popisuji prostfedi, ve kterém se vlastni proces odehrava. Do
skupiny patfi fyzikalné-geometricti Cinitelé, geologické vlastnosti povodi, vegetaéni pokryv a Ficni
sit’ (Stary, 2005).

Tab. 1 Fyzikaln&-geometrické vlastnosti povodi Zilliveckého potoka odvozené

Nazev Znacka Vypocdet Hodnota
Stfedni Sifka povodi b % 1,129 km
- , 5
Koeficient tvaru povodi 0 '-u’ 0,304
IMErna Fska H +H
P’erJmerna ] nadmorska H, phIA pBIIH 369,35 m n.m.
vySka povodi i
zadni Yald yvd Byly + Bglly + - FEph
Stredql nadmorska vyska Has sy on 386,64 m n.m.
povodi 5
Hysao = Hpp
Priimérny sklon povodi lo T -100 13,11 %
"l'l
Stfedni sklon terénu lter nastroj Analyza povrchu (Civil 3D) | 19,94 %
Hope — B,
Pramérny sklon toku I %- 100 4,54 %
L
Koeficient nerovnosti toku | K, % 1,244
SpL
Lesnatost L E'WU 74,53 %
L 1,375 km-km™
Hustota ficni sité D 5, 13.75 m-ha""
Koeficient Clenitost &
obvodu povodi m 9 1489
. . - . . D-ﬂ .
Koeficient Clenitosti Ke, Vv 1,588
vrstevnic E
e L o p
Koeficient &lenitosti terénu | K, I T 2,846
3
Pozn.:
$1,82,..., Sp ... plochy mezi vrstevnicemi
hy4, hy,..., hy, ... prumérné nadmorské vySky vrstevnic prislusejicich plocham mezi vrstevnicemi
O, ... obvodu kruhu, jehoZ plocha je rovna plose povodi
Dg, ... délka vrstevnice o stfedni nadmofské vysce, ktera je doplnéna &asti rozvodnice spojujici
pruseciky rozvodnice se stfedni vrstevnici
K ... délka kruZnice pfFislusejici kruhové ploSe, rovnajici se ploSe ohraniCené stfedni vrstevnici a
casti rozvodnice
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Vysledky

Pro stanoveni fyzikaln&-geometrickych vlastnosti povodi Ziltiveckého potoka byla pouZita vstupni
data v digitalni formé&. V aplikaci AutoCAD Civil 3D byl vytvofen digitalni model terénu (DMT)
povodi z vySkopisnych dat zakladni baze geografickych dat (ZABAGED). Vysledkem byla
trojrozmérna interpretace povrchu feSeného Uzemi, ktera byla nasledné analyzovana.

Do mérfenych vlastnosti patfi plocha povodi, plocha lest, maximalni a minimaini vySka povodi,
stfedni vysSka povodi, maximalni a minimalni vysSka toku, délka vSech tok( v povodi, délka
hlavniho toku, délka udolnice, délka rozvodnice, pfima vzdalenost pramene od zavérového profilu
a stfedni sklon terénu.

V ramci odvozenych vlastnosti byla stanovena stfedni Sitka povodi, koeficient tvaru povodi,
primérna a stfedni nadmorska vysSka, pramérny sklon povodi, stfedni sklon terénu, pramérny
sklon toku, koeficient nerovnosti toku, lesnatost, hustota fi¢ni sité, koeficient Clenitosti obvodu
povodi, koeficient ¢lenitosti vrstevnic a koeficient Clenitosti terénu (Tab. 1).

Zaver

Fyzikalné-geometrické vlastnosti povodi jsou zakladem pro modelovani srazkoodtokového
procesu. Jejich stanoveni je tfeba vénovat patfi€nou pozornost, vyuzit nejlepSich dostupnych dat
a pouzit nejefektivnéjsich metod jejich zpracovani a interpretace vysledkd. Vysledky Ize vyuzit pro
navazujici FeSeni hydrického rezimu a zpfistupnéni vyzkumného povodi Ziliveckého potoka.

Summary

Physical and geometric properties of a basin represent the foundation for modelling of the rainfall-
runoff process. Their establishment has to be devoted an appropriate attention — the best
available data and the most efficient methods for their processing and result interpretation are to
be used. The results can be then used for the solution of the water regime or as a significant aid
in forest road construction within the area of the Ziluvecky potok basin.
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The complex evaluation of the development potential of the area — case study in
the village Dedinky in the Spis county (Slovakia)
Komplexné hodnotenie rozvojového potencialu uzemia na priklade obce Dedinky
na Spisi (Slovensko)

Sldvka Gatas'; Martina Zeleridkova?
AGH University of Science and Technology in Cracov, Faculty of Geology, Geophysics and
Environmental Protection, Poland’;
The Technical University of KoSice, Faculty of Civil Engineering, Institute of Building and
Environmental Engineering, Slovakia

Abstract

Research and evaluation of natural and anthropogenic landscape structure is a key aspect of
economic and social land use. The evaluation determines the suitability of existing and planned
land use in terms of reconstruction and development of selected activities and subsequent
optimization measures.

The basis for the proposed methodology of assessing the environmental potential has been
framework of landscape planning and multicriteria analysis using criteria and transformation
functions for the parameters.

The natural state of the area and the nature of the country, the impact of anthropogenic activities
on various components of the environment, quantitative and qualitative aspects of urbanization
and socio-economic conditions, infrastructure in the territory and the economic performance of
activities within individual variants of the proposed development and reconstruction were
assessed by the chosen types of indicators. For the objective evaluation of the results in terms of
reconstruction and development of the territory respecting the sustainability of the area has been
proposed the index of the stability and classification of territory under the categories of the
stability rate of the territory.

The proposed methodology for evaluating the development potential of the environment and
processed catalogue of indicators and criteria for assessing the development potential of the
environment have been verified it a model village Dedinky in Hnilec river valley in Spi§ county.

Keywords: Total index of environment quality, multi-criteria analysis, ecological optimization,
landscape ecology, development potential

Uvod

V ramci trvalo udrzatelného rozvoja ma racionalne vyuzivanie krajiny zabezpe it jej potencial
(hospodarsky, rekreacny, surovinovy) aj do buducnosti, a to suvisi so stabilitou krajinného
systému a su€asne so zachovanim krajinnotvornych prvkov s vysokou hodnotou krajinno-
ekologickej vyznamnosti. Preto sa do popredia stavia potreba multidisciplinarneho pristupu pri
hodnoteni krajiny ako uzemia, kde sa na podklade prirodnych javov a procesov rozvijaju aktivity
Cloveka a spolognosti. Na zaklade ziskanych vysledkov hodnotenia potencidlu prostredia, je
mozné navrhnut environmentalne propozicie obnovy a rozvoja so zohladnenim poZiadaviek
trvalo udrzatelného rozvoja.

Cielom prispevku je prezentovat pouzitelnost metodiky hodnotenia rozvojového potencialu
prostredia z aspektu vyberu optimalneho variantu rozvoja a obnovy sidla v modelovom Uzemi
obce Dedinky v doline Hnilca na strednom SpiSi na Slovensku. Vybrany variant musi byt schopny
zosuladit' poziadavky spolo¢enského rozvoja s potrebami ochrany prirody a prirodnych zdrojov,
pri udrzani ekologickej stability uzemia.

1. Charakteristika Uzemia

Obec Dedinky vznikla v roku 1933 z dvoch pdvodnych obci Imrichovce a Stefanovce. Na rozlohe
364 ha Zije 340 obyvatelov, patri z administrativneho hladiska do okresu RoZiava. Vyvoj
obyvatelstva uzZ od séitania v roku 1961 vykazuje sustavne klesajuci trend.

Katastralne Uzemie Dediniek patri do geomorfologickej oblasti Slovenské Rudohorie, celku
Volovské vrchy. LeZi v nadmorskej vyS8ke 795 m n. m., v doline Hnilca, pod juznymi svahmi
planiny Geravy a jej vybezkom Gacovska skala. Nachadza sa priamo na Gzemi Narodného parku
Slovensky raj. Reliéf katastra obce je ovplyvneny pestrou geologickou stavbou s velkymi
prevyseniami.
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Suc€asnu krajinnu Strukturu modelového Uzemia charakterizuje vysoké zastupenie lesov, len
Siastoéne vyuzivané luky a pasienky a velmi nizka vymera ornej pody. Uzemie o rozlohe 85 ha
pripada na priehradnu nadrz - Palcmanska Ma$a, ktora vytvara zasoby vody pre vodnu elektraren
v Dobsinej, akumuluje vodu a vyrovnava prietoky Hnilca a zaroven poskytuje moznosti pre
rekredciu, rybolov a vodné 3porty.

V obci sa nachadzaju ubytovacie zariadenia rézneho typu, stravovacie zariadenia réznej skupiny
a predajha potravin, zeleniny a ovocia. Cestnu dopravnu os tvori prietah Statnej cesty 11/535 a
jednokolajova trat Margecany - Zvolen medziregionalneho vyznamu. Obec ma vybudovany
vodovod, kanalizaciu a prevedenu elektrifikaciu. Miestny potok je regulovany, miestne
komunikacie boli rekonstruované a asfaltované a obec ma verejné osvetlenie okolo priehrady
a parkoviska.

V sucasnosti patria Dedinky k najvyznamnejSim strediskam zimnych Sportov v Slovenskom raji
s medzinarodnym vyznamom - lyZiarsky vlek, sedackova lanovka Dedinky - Geravy. Uzemie
poskytuje aj dobré podmienky pre bezecké lyzovanie disponuje volejbalovymi a tenisovymi
ihriskami, poziCovhiou ¢lnov. Cez rieSené Uzemie prechadza "Goticka cesta", spajajuca
pamatihodnosti SpiSa a Hnilecka cyklomagistrala prechadzajuca udolim rieky Hnilec od centra
Dediniek do Margecian a turisticka zna¢ena trasa "Cesta hrdinov SNP" napojena na eurdépsku
trasu E8. V blizkosti Dediniek sa nachadza svetoznama DobSinska ladova jaskyria, narodna
prirodna rezervacia Zejmarska roklina s Nalepkovym vodopadom a planina Geravy, na ktoru
vedie jedina sedackova lanovka na izemi Narodného parku Slovensky raj.

2. Metodika hodnotenia potencialu prostredia

Zakladom pre metodicky postup hodnotenia potencialu prostredia bola kostra
krajinnoekologického planovania tvorena analyzami, syntézami, interpretaciami, evalvaciami
a nasledne propoziciami optimalneho vyuzivania Uzemia s ciefom eliminacie sucasnych
environmentalnych problémov (Ruzic¢ka, Miklds, 1982), ktora bola nasledne zmodifikovana na
potreby prace (obr.1).

Vstupy
do systému na z3klade ciela a charakteru dzemia

¥

Krajinnoekologicke podklady

Rozbor viastnosti dzemia

!

Zhodnotenie predpokladov
obnowy a rozvaja Uzemia

"~

b
+ Tworba funkénych
Hodnotenie ukazovatel'ov prostredia
kvality prostredia Ukazowatele a kritéria
* prostredia

Krajinnoekologicka optimalizicia

Environmertilne propozicie
variantoy obnowvy & rozvoja UZemia

+

Porovnanie a vwwhodnotenie
variantoy obnowy & rozvoja UZemia

Obr.1 : Postupnost’ krokov hodnotenia rozvojového potencialu prostredia

Charakteristika jednotlivych krokov metodiky

a) Rozbor vlastnosti uzemia

Analyzou Uzemia sa ziskavaju zakladné poznatky, udaje o jeho potencialy, jeho kvalite i kvantite
a rozmiestneni. Hlavnym kritériom je, aby sa ziskané podklady dali parametrizovat, interpretovat
a kartograficky vyjadrit na celom zaujmovom uUzemi. Predstavuju zakladnu databazu na
spracovanie dalSich krokov metodického postupu, najma na tvorbu interpretovanych vlastnosti
zaujmoveého uzemia.
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b) Zhodnotenie predpokladov obnovy a rozvoja tzemia
Zhrnutim, resp. syntézou poznatkov z analyzy sa preveruje Strukturalno-funkéna potencia krajiny,
zavisla od existujucich predpokladov obnovy arozvoja vidieckych sidiel so zameranim na
(Mariot, 1983, Muchova, 2003) lokalizatne, selektivne a realizacné predpoklady.
c) Tvorba funkénych ukazovatelov prostredia
Kazdy model viackriterialnej rozhodovacej analyzy sa musi opierat o zmyslupIiné ukazovatele a
sustavu kritérii. Funkéné - uzitkové ukazovatele poskytnu udaje o mnozstve a kvalite prirodnych i
antropogénnych prvkov v krajine a o spdsoboch vyuZivania Uzemia. Ich $pecifikacia prebieha
formou cCiastkovych syntéz, syntéz a prehodnotenim (interpretaciou) analytickych ukazovatelov
z krajinnoekologického hladiska. Podkladom pre zostavenie Katalégu hodnotiacich ukazovatelov
a kritérii bola Metdéda totalneho ukazovatela kvality prostredia (Riha, 1995, 2001). Kataldg
zahriiuje 10 zakladnych ukazovatelov Specifikovanych v ramci 55 diel€ich ukazovateloch, ktoré
prezentuju prirodné a antropogénne charakteristiky Uzemia (Muchova, 2003, Muchova a kol.
2006).
d) Hodnotenie kvality prostredia
Hodnotenim, resp. evalvaciou sa uruje vhodnost su€asného a planovaného vyuzitia Uzemia
z hfadiska obnovy a rozvoja vybranych spolo€enskych ¢&innosti a naslednych optimalizaénych
opatreni. Suhrnnu kvalitu Zivotného prostredia pre dané Uzemie urCuju podstatné vlastnosti
jednotlivych zloZiek Zivotného prostredia, ktoré je mozné posudit dostupnymi analyticko—
diagnostickymi ukazovatelmi.
Zakladnym cielom rozhodovania je uréenie (Riha, 1995, 2001):
e kvalitativhych multiplikatorov, funkénych hodnét ukazovatelov vlastnosti krajiny, vypocet
diel€ich jednorozmernych funkcii uzitku U;
e kvantitativnych multiplikatorov, vahovych koeficientov w; — délezitost danej vlastnosti
krajiny v porovnani s ostatnymi vlastnostami pre danu &innost,
e subornej vhodnosti, hodnoty kvality prostredia, ur€ujicej vhodnost vSetkych ukazovatelov
j=1,2, ... , n podla vahovych koeficientov.

Hodnotenie dava urcitd ramcovu predstavu o kvalite, problémoch a potencialy sidla a umoznuje
navrhnut hlavné ekologické a environmentalne zasady vyuzivania jednotlivych pléch
urbanizovaného prostredia.

e) Environmentalne propozicie variantov obnovy a rozvoja Gizemia

Na zaklade analyzy a zhodnotenia rozvojového potencialu a bariér rozvoja sa navrhuju varianty
obnovy a rozvoja Uzemia so zameranim na rozvoj Uzemia z hladiska disponujuceho potencialu,
napr. pre cestovny ruch a rézne formy turistiky a na krajinno-ekologické opatrenia:

Cielom propozicii je optimalizacia priestorového a funkéného vyuzitia a navrh suboru opatreni na
eliminaciu environmentalnych problémov daného uzemia.

f) Porovnanie a vyhodnotenie variantov obnovy a rozvoja izemia

Pre kazdé konkrétne vyhodnotenie je nevyhnutna znalost vychodzieho stavu (nulty variant), ktory
sa pouziva ako referencna uroven pre posudenie ostatnych variant, ktoré sa od seba liSia
v profile celospolocenského Uzitku. Jedine z dokonalého poznania su€asnych podmienok je
mozné seriézne posudit zmeny po realizacii zameru. Najvyhodnejsi variant obnovy a rozvoja
uzemia je vtedy, ak hodnota funkcie kvality prostredia dosahuje najvysSie hodnoty - U; sa
priblizuje k 1, vtedy variant predstavuje maximalne vyuzitie rozvojového potencidlu uzemia pre
jeho obnovu a rozvoj. Zaroven v8ak kazdy rozvoj predstavuje zasah do Zivotného prostredia —
realizaciou stavieb a zariadeni, prevadzkou réznych €innosti, &¢im sa vyvola cely rad negativnych
dopadov a Skod.

Optimalny variant musi byt schopny zosuladit poziadavky spoloCenského rozvoja s potrebami
ochrany prirody a prirodnych zdrojov, pri udrzani ekologickej stability uzemia, preto je potrebné
posudit zachovanie stupria stability uzemia pri jednotlivych navrhov variantov obnovy a rozvoja
uzemia.

3. Rozvojovy potencial obce Dedinky

Na zaklade analyzy a zhodnotenia rozvojového potencialu a bariér rozvoja Dediniek
mozno oznacit su€asnu ponuku sidla z hfadiska jeho moznosti a danosti za nedostato¢nu, a to
po kvantitativnej aj kvalitativnej stranke. Rozhodujucim faktorom ekonomickej prosperity sa javi
cestovny ruch a viaceré formy rekreacie (horska turistika a zimné Sporty, letna rekreacia a vodné
Sporty, poznavaci turizmus, vidiecky turizmus a agroturistika). Tieto aktivity su podmienené
vybudovanim, resp. dobudovanim technickej infrastruktury na Standardnej drovni a podporou
vidieckej rekreacie a turizmu. Na zaklade identifikacie prostredia je mozné navrhnut tieto
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environmentalne propozicie - varianty potencialnych aktivit pre revitalizaciu zaujmového uzemia
na baze cestovného ruchu Variant 1 a Variant 2:

Variant 1

o rekons$trukcia objektov fudového stavitefstva, vyuZivanie nevyuZitého bytového fondu,
zvySenie Standardu existujucich zariadeni ubytovacich a stravovacich zariadeni s dodrZzanim
odporucaného architektonického rieSenia objektov,

e doplnenie elektrického vykurovania objektov vyuzitim solarnej energie alebo spalovanim
biomasy,

e rozSirenie vodovodnej siete a akumulacie pitnej vody vybudovanim novych vodojemov,
vybudovanie kanalizatného systému ajeho doplnenie ekologicky nezavadnym Eistenim
odpadovych véd,

e modernizacia, skvalitnenie a rozSirenie su¢asnej vybavenosti, sluzieb a ponuky pre Sportové
vyuzitie, vytvorenie produktov pre letné dovolenky: viacucelové ihriska, volejbalové,
basketbalové, plaz, vodné Sporty,

e dobudovanie dopravnej a turistickej infrastruktary, turistického a cestného informacného
systému,

e zvySenie starostlivosti o verejné a sukromné priestranstva, doplnenie vysokej zelene,
sadovych uprav, drobnej architektury, oplotenia, vybudovanie zachytnych parkovisk,
dobudovanie verejného osvetlenia s jednotnym vyrazom,

¢ dodrzanie ekostabilizacnych opatreni, ochrana brehovych porastov.

Variant 2

RozSirenie aktivit z Variantu 1 o nasledovné:

o vystavba Sportového arealu a komplexu rekreaénych zariadeni, roz8irenie lyZiarskeho arealu,
dostavba stravovacich a ubytovacich zariadeni,

vystavba infrastruktiry pre administrativu, obchod a sluzby,

Uprava koryt potoka, malych vodnych nadrzi,

sanacia divokych skladok,

zavedenie separovaného zberu a alternativnych zdrojov energie,

rozSirenie sluzieb v oblasti zdravotnej prevencie a lieCby s prechodom na kupefny turizmus.

Hodnotenie kvalitativnych pomerov modelového Uzemia bolo prevedené pomocou navrhnutého
Katalogu ukazovatefov a kritérii pre hodnotenie rozvojového potencidlu prostredia. Algoritmus
ulohy sa opieral o vypocet hodndt parametra ukazovatela kvality prostredia: Uy, U4, U,. Posudenie
a vyber vhodného variantu riedenia vychadza z porovnania hodnét ukazovatela kvality prostredia
a indexu stability uzemia pre jednotlivé navrhy variantov obnovy a rozvoja uzemia. Podrobnému
opisu metodiky hodnotenia boli venované predchadzajice prace autoriek prispevku (Muchova,
2003, Muchova a kol. 2006). Vypocet indexov stability uvadza nasledovna tab.1.

Tab. 1: Vypocitané hodnoty ukazovatela kvality prostredia a indexu stability uzemia pre jednotlivé
navrhy variantov obnovy a rozvoja uzemia V,, V4, Va.

. ukazovatel’ kvality index stability
Variant prostredia U tzemia IS
Vi 03ary n4a3y
W 0,472 0837
A 0,551 0,491

Po stanoveni hodnoty ukazovatela kvality prostredia aindexu stability je mozné zhodnotit

variantné navrhy modelového Uzemia nasledovne:

o Nulty variant nepredstavuje Ziadne zmeny v obci aani nové antropogénne zasahy do
zivotného prostredia. Z ekonomického hladiska pocita so stagnaciou cestovného ruchu
a rozvojom sidla v danej oblasti, nakolko suasny stav Uzemia so zachovalymi prirodnymi
a kulturno — historickymi danostami disponuje znacnym potencidlom pre rozvoj turizmu
a rekreacie, v suCasnosti nedostatoCne vyuzivanym, bez primeraného finanéného efektu,
z ekologického hladiska sa javi ako najvhodnejsi variant.
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¢ Navrhované aktivity Variantu 1 sa zameriavaju na posilnenie nadregionalneho vyznamu
rekreanej lokality, jej intenzivne celoroéné vyuzitie, zvySenie Standardu existujucich
ubytovacich a stravovacich zariadeni a na vybudovanie novych zariadeni v uz zastavanych
Castiach Uzemia a na odsuhlasenych plochach. Realizacia tohto variantu prispeje k zlepSeniu
kvality Zivota obyvatelov v sidle a vytvoria sa podmienky pre jeho trvalo udrZzatelny rozvoj a to
vytvorenim novych pracovnych prileZitosti a skvalitnenim a doplnenim technickej, ob&ianskej a
dopravnej vybavenosti arozSirenim turistickej infrastruktary pri reSpektovani podmienok
ochrany prirody a krajiny. Variant je z environmentélneho a ekonomického hladiska optimalny
a aktualny, hodnota kvality prostredia sa zvySi oproti suCasnému stavu a stabilita Uzemia
ostava zachovana.

o Navrhnuté aktivity Variantu 2 predstavuju z ekologického hladiska velky zasah do zivotného
prostredia a zmenu krajiny za relativne kratke ¢asové obdobie, nakofko Uzemie spada do
ochranného pasma NP Slovensky raj, nie je ich mozné v takomto rozsahu realizovat. Variant
je ekonomicky néarocny, nerealizovatelny z dovodu nedostatku sukromnych a verejnych
financii. Z hladiska mozného vyuZitia potenciélu prostredia ekonomicky lakavy a perspektivny,
ukazovatel kvality prostredia dosahuje najvysSie hodnoty z navrhnutych variantov, zaroven
v8ak hrozi zniZenie stupha stability tzemia.

Z hladiska trvalo udrzatelného rozvoja a obnovy modelového Uzemie je Ziaduce realizovat
navrhované aktivity Variantu 1 s pripadnou moznostou pokracovat v budicnosti vo Variante 2
a to s vyuZitim ekonomickej navratnosti investovanych finanénych prostriedkov a zabezpe€enim
ochrany Uzemia pred naru$enim stability.

4. Zaver

V sulasnosti predstavuje cestovny ruch ajeho viaceré formy jedno z najdynamickejSie sa
rozvijajucich odvetvi hospodarstva. Vzhladom na disponujuci potencial Hnileckej doliny — prirodny
a kulturno-historicky je mozné pripravit atraktivne podmienky pre obnovu a trvalo udrzatelny
rozvoj Uzemia. Potrebné je sa zamerat na zvy3ovanie pritaZzlivosti rieSeného uUzemia
prostrednictvom tradicnych a aj netradicnych ponuk, ktoré vychadzaju z disponujucich danosti
a tradicii modelového uzemia. Nie je vhodné vytvarat velké mnozstvo aktivit, ale zamerat sa na
kvalitu len niekolkych. Skvalitiovanie plati aj pre uz existujuce moznosti. Ciefom je vytvorit
podmienky pre dlhodobé uspokojovanie potrieb a poziadaviek potencialnych zakaznikov
prostrednictvom Sirokospektralnej kvalitnej ponuky sluzieb a z&zitkov.

Zavedenie subjektivneho hodnotenia do rozhodovacieho modelu nijako nedeformuje podstatu
objektivnej metédy, na zaklade informaénych vstupov a podla dopredu stanovenych
formalizovanych postupov prispieva k rieSeniu. Snahou je zlepSenie rozhodovania v oblasti
riadenej starostlivosti o Zivotné prostredie s vyuzitim multikriterialnych analyz a variantnych
rieSeni v zmysle trvalého a udrzatelného rozvoja uzemia.
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Summary

Research and evaluation of the environment gives a conception about the quality, problems and
potentials of the area and allows proposing the main ecological and environmental principles for
the land use of urbanized environment.

Comprehensive environmental quality of the area is determined by the essential properties of the
individual components of the environment that can assess the available analytical and diagnostic
indicators. Diversity and complexity of variables makes it impossible to convert the common
measure of the value. It therefore requires a methodological simplification, so that the individual
components of the environment characteristics are differentially measured and evaluated for a
particular purpose.

This paper presents methodology, based on multi-criteria analysis, which evaluate the
development potential of the area. Above mentioned methodology was applied in condition of
Hnilec valley (Dedinky) for three alternative variations of the land using. Total index of
environment quality presents potential of the model territory for needs of its future development.
There were assigned databases of main indicators modified for evaluation of the development
potential of the area with the emphasis to technical and civil facilities. The optimal variant of the
development and renewal of the residence must be able to reconcile the requirements of social
development with the needs of conservation and natural resources in respect of maintaining the
ecological stability of the area.

The introduction of the subjective assessment to the decision model does not distort the essence
of the objective methods and based on information and input according to predetermined,
formalized procedures contributes to the solution. The aim is to improve decision making in the
environment management using multi-criteria analysis and alternative solutions in terms of the
sustainable development of the territory.
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The Forest Road Technology used for the Reconstruction of Park Footpaths on
the Example of Town Park Michalov in Prerov
Vyuziti technologie vystavby lesnich cest pro rekonstrukci parkovych cest na
prikladu parku Michalov v Prerovée

Petr Hruza
Mendel University in Brno

Abstract

The project documentation for the reconstruction of the park footpaths and surfaced areas in the
Town Park Michalov in Prerov was prepared within the framework of the overall solution of the
park renovation. The old park footpath surfaces were bitumen sealed and their durability had
ended. At the same time, an old lime avenue was to be recovered. For historical, nature-related
and aesthetic reasons, the forest road technology of Type 1 unbound mixtures for subbase with a
yellow wearing course was chosen for the reconstruction of the park paths. As a result, the
renovated park footpaths meet the demands of a natural environment within a town.

Keywords: Park footpath, reconstruction, unbound mixtures

Uvod

Staré parkové cesty jsou €asto navrzeny s krytovou vrstvou z Zivicnych materiald a v soucasné
dobé je jiz vyCerpana jejich Zivotnost. Pfi hledani zplsobu feSeni jejich obnovy byla navrzena
technologie vystavby parkovych komunikaci mechanicky zpevnénym kamenivem. Tento typ
zpevnéni se pouziva jako krytova vrstva lesnich odvoznich cest zejména z divodu jeho
pfirodniho charakteru. PouZiti této technologie bylo ovéfeno pfi rekonstrukci péSich komunikaci
v parku Michalov v Pferové.

Projektova dokumentace rekonstrukce parkovych cest a zpevnénych ploch byla vypracovana
v ramci celkového feSeni obnovy parku Michalov. Sou€asné s rekonstrukci parkovych cest a
zpevnénych ploch méla byt obnovena i stara lipova alej a ostatni stromova vysadba ve
zpevnénych plochach. | z tohoto dlvodu bylo rozhodnuto o pouziti mechanicky zpevnéného
kameniva. Pouzitd krytova vrstva spliiuje pozadavky na estetické zaclenéni komunikaci do
okolniho prostfedi, svoji vzduSnosti a pruznosti umozZfiuje vysadbu dfevin do parkovych
komunikaci. Diky své pruznosti je vhodnéjSim a zdravéjSim podkladem pro pohybové aktivity
Clovéka.

Material a metody

Dle zasad prostorového feSeni bylo navrzeno vySkové vedeni trasy parkovych cest tak, aby tyto
co nejvice kopirovaly terén a jejich niveleta navrzena tak, aby nedochazelo k podmaceni cest, to
znamena vedeni nivelety mirné nad terénem.

Zplsob odvodnéni respektoval pozadavek, aby navrzenymi Upravami nedochazelo ke zhorSeni
hydrologickych pomér( fesené lokality. Vzhledem ke konfiguraci terénu a nepravidelnému tvaru
komunikaci se odvodnéni povrchu cest FeSilo 3% pficnym sklonem jednotlivych konstruk&nich
vrstev komunikaci do okolnich travnatych ploch a zahon(.

Veskeré komunikace byly oddéleny od travnatych ploch ocelovou pasovinou upevnénou bodové
na svislych ocelovych pascich. Pasovina byla uloZena pfed samotnou navazkou jednotlivych
konstrukénich vrstev a umisténa ¢astecné nad okolni terén.

Konstrukéni vrstvy zpevnéni byly vytvoreny podkladem ze Stérkodrti frakce 32-63 mm o tlustce
8 cm a kryci vrstva mechanicky zpevnénym kamenivem o tloustce 12 cm.

Mechanicky zpevnéné kamenivo je vyvojové nejdokonalejsi a nejunosnéjsi typ konstrukéni vrstvy
z nestmeleného kameniva v silniénim stavitelstvi. Je vytvofena ze smési nejméné dvou frakci
pfirodniho kameniva, rozprostfena a zhutnéna za podminek zajitujicich maximalni dosazitelnou
unosnost. Predpisem procentického hmotnostniho podilu ve vysledné zrnitostni kfivce jsou
vytvofeny podminky pro maximalni kompaktnost vrstvy po jejim dokonalém zhutnéni.

Navrh smési musi byt realizovan podle CSN 73 6126-1 (736126) a CSN EN 13286-2 (736185).
Vyroba smési je nejkvalitngjsi na cyklickych michacich zafizenich, alternativné ji Ize uskute&nit
metodou Road-Mix, tj. pfimo na povrchu zpevnované cesty na podkladni vrstvé. Timto zplsobem
byla realizovana i krytova vrstva mechanicky zpevnéného kameniva na pé&Sich komunikacich a
plochach v parku Michalov.
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Medota Road - Mix se provadi v téchto fazich: Navazka kameniva hrubsi frakce, po srovnani
kameniva navazka jemné frakce. Navazka se provadi na pfedem rozmérené Useky tak, aby byl
dodrzen predepsany hmotnostni podil kameniva. Poté probiha miseni (homogenizace)
navezenych kameniv frézou nebo rotavatorem. Nasleduje Uprava vihkosti smési kropenim
(postaCi tazena cisterna opatfena kropici liStou) a opétovné promiseni rotavatorem. Kone&nou
fazi pfedstavuje hutnéni vrstvy hladkym vibraénim valcem.

Uprava vihkosti smési zeminy a pojiva pfed jejim zhutnénim musi byt provedena tak, aby
odpovidala optimalni vlhkosti stanovené laboratorné€ dle Proctorovy standardni zkou$ky
zhutnitelnosti. Pfed zapocetim upravy vihkosti je nutné zjistit aktualni vlhkost zeminy a provést
dovlh€eni na pozadovanou hodnotu. Skute€nou vlhkost na stavbé Ize pak zjistit vahovou metodou
jako pomér hmotnosti vody v zeminé k hmotnosti vysudené zeminy a vyjadfuje se v procentech.
Pro pracovni ucely je mozno uvést, ze optimalni vihkost zeminy je pfiblizné stav, kdy zemina pfi
sevfeni v dlani vytvofi plasticky valecek, dlan vSak zlstava sucha a mezi prsty se neprotlacuje
zemina ani voda.

PoZadavkem bylo také obnovit historicky charakter parku a pUvodni Zluté zbarveni povrchu
komunikaci. Z tohoto divodu byla pouzita technologie obrusné vrstvy na mechanicky zpevnéné
kamenivo, kdy bylo pouzito drobné drcené kamenivo z kamenolomu Zlutava frakce 0-4 mm
v tloustce 1 cm. Vzhledem k jeho Spatné kvalité byla navrZzena vapenna stabilizace obrusné
vrstvy.

Stabilizaci Cili zpevnénim zemin rozumime technologicky postup, kterym se zméni vlastnosti
zemin tak, Ze tyto jsou schopné lépe pfenadet zatiZzeni dopravou, odolavat do znaéné miry
povétrnostnim vliviim, Gcinkiim vody, tepla a mrazu. Zmény vlastnosti Ize dosahnout chemicky
pridanim zpevhujici latky — stabilizatoru, napf. vapna, cementu, zivice, apod.

Vapenna stabilizace se provadi za u€elem zlepSeni struktury obrusné vrstvy kameniva, snizeni
jeho barvivosti, snizeni obsahu vody v zeminé a snizeni uginku prasnosti. Vapenna stabilizace
nema za ucel zvy3Seni unosnosti stabilizované vrstvy, ale odstranéni jemnych prachovitych ¢astic
z navezeného materialu, zmensSeni rozbfidavosti a lepivosti materialu a jeho reakce citlivosti na
vodu. Dalsi vyhodou vapenné stabilizace, na rozdil od cementové, je snadnéjsi rozpojitelnost a s
tim spojena snadnéjSi udrzba pfi poruse povrchu. Povrch zustava nadale vzdusny a neni
ohroZzena vysadba dfevin do plochy komunikaci. Vapenna stabilizace také zachova pruznost
povrchu parkovych cest.

Na zakladé vySe uvedenych poznatk(l a vlastnich zkuSenosti bych doporucil realizovat na
parkovych komunikacich pfevazné pouze vapennou stabilizaci. Vhodnost zeminy pro tuto upravu
zavisi na jejim mineralogickém slozeni, tedy na chemicko-fyzikalnich vlastnostech. Vhodnost
zeminy pro realizaci vapenné stabilizace se posuzuje laboratorné zkouskou aktivity zeminy na
vapno a na zakladé stanoveni pomeérd unosnosti.

Pro rovhomérné smiseni materialu s vapnem je nutné pouzit michani v michacim centru nebo
v kontinualnim michacim zafizeni. Odstrani se tim velkd pradnost pfi davkovani a zapracovani
vapna pfimo na ploSe. Vzhledem k malému mnozstvi materialu je mozné miseni v michacim
centru nahradit misenim v michacich zafizenich na stavbé, coz byl zplsob, ktery byl pouzit pfi
rekonstrukci v parku Michalov.

Obrusna vrstva se pokladala na vrstvu mechanicky zpevnéného kameniva. Vrstva mechanicky
zpevnéného kameniva se nejprve upravila lati do 3% oboustranného stfechovitého sklonu a byla
uhutnéna bez vibraci. Povrch byl nasledné rozruden a oSetfen obrusnou vrstvou o tloustce 1 cm.
Obrusna vrstva se upravila lati taktéz do pozadovaného sklonu 3% a byla zapracovana do
povrchu mechanicky zpevnéného kameniva valcem s vibraci. Zde je nutné upozornit na nutnost
dodrzeni pozadovanych pfiénych sklon a jednotné tloustky obrusné vrstvy celé Sifce pricného
profilu. OSetfovani obrusné vrstvy stabilizované vapnem po rozprostfeni a uhutnéni spociva
v ochrané pfed vypafovanim vody po dobu 7 dni. Vrchni vrstva se bud kropi vodou nebo
se zakryje rohoZemi, je mozné ji zakryt i neprodySnou folii. PFi realizaci vapenné stabilizace
obrusné vrstvy v parku Michalov byla zvolena metoda kropeni vodou z divodu velké rozlohy
stabilizovanych ploch. Po dobu zrani stabilizované vrstvy 7 dni je tfeba vylouCit provoz po
komunikaci.

Vysledky

Rekonstrukce péSich komunikaci v parku Michalov v Pferové technologii mechanicky
zpevnéného kameniva dopadla uspésné a splnila pozadavky na ni kladené. Vysledny esteticky
dojem je zdafrily, pfirodni charakter cest a jejich zluté zabarveni odpovida historickému pojeti
rekonstrukce. Nestmeleny charakter konstrukénich vrstev umoznil stromovou vysadbu ve
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zpevnénych plochach, byla obnovena lipova alej, ktera spolu s pfirodnim a pruznych charakterem
cest vytvafi priznivé podminky pro rekreacni a sportovni aktivity obyvatel Prerova.

Na uvedeném pfikladu Ize dolozit, Ze lesnické technologie vystavby lesnich cest Ize pouzit pfi
feSeni parkovych Uprav.

Zavér

PouZiti technologie mechanicky zpevnéného kameniva pfi rekonstrukci parkovych komunikaci se
jevi jako perspektivni. Tato technologie umoziiuje obnovu parkovych cest splfiujicich poZzadavek
prirodniho charakteru v méstské zastavbé. Splfiuje také pozadavek na vhodné a citlivé estetické
zaclenéni komunikaci do okolniho prostfedi. Svoji vzduSnosti a pruznosti umozriuje vysadbu
dfevin do parkovych komunikaci.

Jedna o zpusob rekonstrukce parkovych komunikaci, ktery svym pfirodnim charakterem
odpovida sou¢asnému pozadavku na pfirodé blizké a Setrné technologie.
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Summary

The technology of Type 1 Unbound Mixtures for Subbase is one of unsealed road courses used in
the construction of forest roads and to a great extent replaces the formerly used surface of the
penetration macadam in the Czech Republic. Its advantages for forest management are mainly
economical (lower expenses for the construction and easier repairs), ecological (no binding
agents are used) and aesthetical (natural appearance, natural inclusion in the surrounding
environment). These properties can play a positive role in its usage for the construction and
reconstruction of footpaths designed for recreational activities as it is a constructional course
which makes the movement of users healthy thanks to its flexibility. Moreover, its airiness allows
for the planting of tree species in park footpaths and surfaced areas. Therefore, this technology
was tested by being used for the reconstruction of the Michalov Park in the town of Prerov.

In compliance with the principles of spatial layout, the park footpaths were design to copy the
terrain as much as possible and their vertical alignment is slightly above the terrain to prevent
path waterlogging. Due to the irregular shape of the paths, the drainage was designed as a 3%
cross slope leading into the surrounding lawns and flowerbeds. To prevent the grass growing into
the paths surfaces, these areas were divided by a steel ribbon. As the yellow tint was demanded
for the surface of the paths, the unbound mixture was covered with wearing course — crushed
aggregate of yellow shade 1 cm thick. With respect to its worse quality, lime stabilization was
used to improve the properties of the wearing course.

As a result, the renovated park footpaths meet the demands of a natural environment within a
town.
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The inventarisation of selected water reservoirs In Lomnice region
Inventarizace vybranych vodnich ploch na Lomnicku

) Petra Oppeltova, Katefina Zakoutska
Ustav aplikované a krajinné ekologie, Agronomicka fakulta, MENDELU

Abstract

Problems and various complications related with the existence of any surface water. Over time,
most tanks are clogged, there is abrasion shores, eutrophication, the barrier often breaks down.
These are just some of the problems you may encounter the ponds. The monitoring of four
selected sites in Lomnice area, which is located at the southeastern tip of the Liberec Region is
the object of this work. Individual sites are very different both in origin and the purpose which it
serves today for. The purpose of this work was to gather information on selected small water
reservoirs, assess their condition and design of information boards on two of them, which tend to
tourists.

Key words: Lomnice nad Popelkou, small water baisn, information boards

1. Uvod

Malé vodni nadrze (MVN) jsou v mnoha oblastech nadeho statu typickym krajinnym prvkem
s hlubokymi historickymi kofeny. Kazda MVN ¢&i rybnik ovliviiuje své okoli jak po strance
vodohospodarské, tak ekologické a estetické. Vystavba Ci rekonstrukce kazdé MVN je vyraznym
zasahem do pfirodniho prostfedi zpUsobujici okamzitou zménu ekosystému v zatopové oblasti
doprovazenou zménou vodohospodaiskych pomérl. V zavislosti na jeji velikosti, geografickych,
klimatickych a socialnich podminkach muaze byt pfiinou fady druhotnych jevl. Kazda MVN
vytvafi s okolni pfirodou uceleny ekologicky a vodohospodaisky systém, zajiStujici celou fadu
nezastupitelnych funkci.

Pojem malé vodni nadrze vymezuje CSN 75 2410, jako vodni nadrze, jejichZ objem po normalni
hladinu nepfesahuje 2 mil. m® a nejvétsi hloubka nadrze nepfesahuje 9 m. Tato norma téz
rozdéluje malé vodni nadrze podle jejich UuCelu na: zasobni, ochranné — retencni, rybochovné,
nadrZze upravujici vlastnosti vody, hospodafské, asanacni, rekreaéni, krajinotvorné, specialni
UCelové a nadrzZe na ochranu flory a fauny.

2. Problematika MVN

Hlavnim vodohospodaiskym problémem malych vodnich nadrzi je jejich zanaSeni sedimenty,
které je zplsobovano eroznimi procesy vznikajicimi zejména na zemédélské pudé v povodi
nadrze. Zanaseni nadrzi sedimenty je dlsledkem pfirozenych eroznich a transportnich procesu,
které pobihaji v povodi nadrzi. Je to sice pfirodni proces, ktery na Zemi probihal odnepaméti, ale
vlivem lidské &innosti se mira plsobeni eroze zvySuje a dochazi k nadmérnym splachim a
odnosim pldy. Sedimenty Casto obsahuji znaéné mnozstvi zivin, které mohou zplsobovat
eutrofizaci a nékdy i toxickych latek. Dale zmenSuji prostor nadrze, ¢imz majiteli (resp. spravci)
vznikaji pfimé ekonomické Skody diky zmenSeni retenéniho prostoru a obecné se tak sniZuje
moznost akumulace vody.

U velkého mnozstvi nadrzi je Spatny stav vypustného zafizeni, neudrzovana vegetace, zamokieni
podhrazi, nevyrovnana koruna hraze, Spatny stav prelivu, deformace povrchu hraze, porusené
opevnéni hraze, kaverny v télese hraze, vyvéry vody ¢i omezena prljezdnost (MEBIS, s. r. 0.,
1996).

vzhledem k jejich dalSimu vyuziti nebo znesSkodnéni a ochrana flory, fauny i celych ekosystému.
Rada ekologickych problémd se samozfejmé& prolindA s problémy technickymi,
vodohospodarskymi i ekonomickymi.

Rybniky jsou podle zakona &. 114/1992 Sb. o ochrané pfirody a krajiny vyznamnym krajinnym
prvkem, coz znamena, Ze jsou ekologicky, geomorfologicky a esteticky hodnotnou &asti krajiny,
utvafi jeji typicky vzhled a pfispivaji k udrZzeni jeji stability. Jsou soucasti kostry i systému
ekologické stability krajiny, kde jsou zafazovany vétSinou jako biocentra. Rada z nich pouziva
také ochranu z mezinarodnich dohod, které nase republika uzaviela, pfedevS§im Ramsarské
smlouvy a programu Natura 2000. Vyznamné ptaci oblasti na uzemi naseho statu jsou vazany
pravé na tuto krajinnou komponentu.
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3. Material a metody
Pfedmétem prace jsou vybrané vodni plochy v okoli Lomnice nad Popelkou (Obr. €.1) - Jezirko
pod Taborem, rybniky Obora, Matou$ a tzv. Rybnicky.
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Obr. €. 1: Situace vybranych lokalit

V povodich jednotlivych nadrzi byl proveden terénni prizkum a monitoring vyznamnych druht
rostlin a zivoCichl. Ke dvéma nadrzim, které jsou hojné navstévovany turisty, byl vypracovan
graficky navrh informacnich tabuli.

4. Vysledky a diskuze

4.1. Jezirko pod Taborem

Jezirko se nachazi jizné od Lomnice nad Popelkou (Obr. €. 1), v nadmorské vySce 500 metrd n.
m., cca 100 m pod jednim z pramenu feky Cidliny a v roce 1996 bylo vyhlaseno pfirodni
pamatkou s vymérou chranéného uzemi 0,3 ha. Pfimo kolem pfirodni pamatky vede Zluté
znacend turisticka cesta. Jezirko, nachazejici se v pomérné neobvyklé svahové poloze, bylo v
podobé, kterou dnes zname, vytvofeno za spoluucasti pfirodnich sil (svahovy sesuv) a lidské
¢innosti (dostavéna kamenna hraz). SpiSe nez produkéni ulohu rybnika plnila vodni nadrz funkci
krajinafskou, nebot oblast Tabora byla v 19. stol. oblibenym loveckym terénem majitelt panstvi,
Slechtického rodu Rohan(l. Byla tu zaloZzena obora, jejiz sou€asti byla i kamenna véz —lovecky
posed Alainova véz.

Duvodem k vyhlaseni pfirodni pamatky Jezirko pod Taborem byl vyskyt popularni masozravé
byliny rosnatky okrouhlolisté (Drosera rotundifolia); lokalita je jednou z nejbohatSich v oblasti
Ceského raje. Rosnatka tu je vazana na spoledenstvo Sphagnum teres-Carex rostrata, coZ je
ostficovo-mechové slatini§té s dominantnimi ra8eliniky v mechovém patru a ostfici zobankatou
(Carex rostrata) v patfe bylinném. Pozornost si zasluhuji i dalsi rostliny, z nichZ nékteré jsou na
¢erveném seznamu ohrozenych druht - fefiSnice bahenni (Cardamine dentata), vrbovka bahenni
(Epilobium palustre), bublinatka jizni (Utricularia australis). DalSimi nepfili§ hojnym druhem je
statna ostfice nedoSachor (Carex pseudocyperus), ponékud podezrele rostouci jen v nékolika
trsech pfi hrazi, nebo krtiénik kfidlaty Neeslv (Scrophularia umbrosa) na pfitokovém poticku,
v sousednim smiSeném porostu napf. zindava evropska (Sanicula europaea) Ci hrustice
jednostranna (Orthilia secunda). Vodni hladina je pokryta splyvavymi listeCky okiehku mensiho
(Lemna minor). Z obratlovcl se zde nachazeji obojzivelnici, ktefi se v jezirku rozmnozuji (skokan
hnédy, Colek horsky), a vodu vyhledavajici ptaci, napf. kachna divoka a konipas horsky, z dalSich
ptaku i typické druhy hlubokych lest jako je datel ¢erny, lejsek maly nebo kfivka obecna.
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Jezirko dnes vSak jiz nema svou puUvodni rozlohu. Jeho znaéna Cast je zanesena anorganickymi
sedimenty i organickou hmotou. Ostatné i ona populace rosnatky se nenaléza na brfehu, ale
uprostied tfasoviska v zazemnéné vychodni ¢asti jezirka. Sukcese v3ak postoupila velmi daleko —
naletové olSe a vrby se Sifi na raSelinidté tak intenzivné, Ze zménou stanovisStnich podminek
(zastin, zmény vihkostnich pomér(l) zacaly ohroZovat populaci rosnatky okrouhlolisté. Proto jsou
nezadouci kfoviny v ramci ochranafského managementu odstrafiovany. Nepfijemné je také Sifeni
nékterych expanzivnich bylin, jako je rakos (Phragmites) nebo dvouzubec nici (Bidens cernua).
Tato lokalita spadd do soustavy NATURA 2000 a jako takovou ji spravuje Liberecky kraj.
Soucasny stav jezirka vyzaduje jisté zasahy, které by ale mély byt Setrné vzhledem k unikatni
povaze sesuvoveého jezirka. V dané lokalité je tfeba pravidelné likvidovat naletové dreviny (bfizy,
olSe, vrby), diky kterym se ménily mikroklimatické podminky a byla tak ohrozena populace
rosnatky.

V roce 2009 probéhla revitalizace jezirka - stabilizaci hraze a odbahnéni dna.

4.2 .Rybnik Matous

Rybnik Matou$ se nachazi pfimo v méstské zastavbé mésta Lomnice nad Popelkou (Obr. €. 1)
v nadmorské vysce 482 m n. m.. Jedna se o prato¢ny rybnik na ficce Popelce, ktery se nachazi
kousek od hlavni silnice spojujici Lomnici n. Pop. s mé&stem Semily. Na vychodni strané rybnika
se nachazi zemni hraz, po které vede mistni komunikace, na kterou je vjezd motorovych vozidel
zakazan. Pod hrazi jsou ruiny byvalého mlyna, ktery pfed nékolika lety vyhorel. Hraz je po obou
stranach lemovana vzrostlymi javory kleny. Staré stromy jsou ale jiz ve Spatném stavu a
ustupujici bfehy zpusobuji, ze nékolik jedincu se jiz vyvratilo do vody. Na severni strané je areal
firmy Technolen a. s., ktera se zabyva predevsim textilni vyrobou, a dalSi soukromé pozemky.
Rybnik je hnizdistém kachny divoké (Anas platyrhynchos). V okoli je mozné najit porosty
hlavacku jarniho (Adonis vernalis), kfivatce zlutého (Gagea lutea) nebo sasanky hajni (Anemone
nemorosa). V litoralni zéné byvaji nad hladinou vidét listy a kvéty dabliki bahenniho (Calla
palustris). V pobfezni vegetaci se vedle olse lepkavé (Alnus glutinosa) a javoru klenu (Acer
pseudoplatanus) objevuje pamelnik bily (Symphoricarpos albus), hloh jednosemenny (Crataegus
monogyna), javor mlé¢ (Acer platanoides) a vrba kifehka (Salix fragilis).

Rybnik je v soukromém vlastnictvi, coz zpusobuje zna¢né problémy. Vlastnik se o nadrz vhodné
nestara a tim vznikaji nebezpecné situace. Nejvétsi problémy jsou pfi jarnim tani a pfivalovych
desti. MnozZstvi vody v nadrZi neni nijak regulovano a vypustni zafizeni je ve velmi Spatném
stavu. Stava se tak, ze pfi zvySené pfitoku stoupa hladina vody €asto natolik, Zze dochazi k preliti
hraze. To zpUsobuje erozi na vzdusné strané a ohrozZuje to tak pozemky a stavby nachazejici se
pod hrazi.

Na podzim 2009 nechala majitelka nadrze rybnik vypustit, aby bylo mozné opravit stavidlo. Kvdli
tomu ale také zamezila pfitoku vody z Popelky dorybnika. Tim se vyhnula problémim
s pretékajici vodou pres korunu hraze, za které uz dostala ¢tyfi pokuty v celkové vysi 100 000 K&.
Maijitelka ale nema dostatek finanénich prostfedki na odbahnéni, takZe rybnik zlstane
pravdépodobné vypustény. Mésto Lomnice nad Popelkou nabidlo majitelce pomoc s zadosti o
datace na odbahnéni, ale i tuto variantu majitelka odmitla. Ackoli neni ochotna nebo schopna
financovat nutnou udrzbu nadrze, rybnik odmita prodat.

4.3. Rybnicky

Rybnic¢ky se nachazi vk. U. Lomnice n. Pop. v nadmorské vySce 497 m n. m. (Obr. €. 1)
Katastralni vyméra je 1 ha, skute€¢né zatopena plocha je 0,6 ha. Jedna se o limnokren, tzn. tanka
v plochém terénu, s odtokem do bezejmenného levostranného pfitoku OleSky. Lokalita Rybnicky
se nachazi mezi silnici spojujici Lomnici n. Pop. a Kostalov a osadou Bryndov, SV od mésta
Lomnice. Lokalita je obklopena ornou pudou, v tésné blizkosti se nachazi priimyslovy objekt na
zpracovani odpadd. K Rybni¢kiim nevede zadna komunikace, pouze zapadné od podmacenych
luk vede Cervené znacena turisticka cesta z Lomnice n. Pop. do Libstatu.

Jde o komplex rybnika, slatinnych luk, pchacovych luk, podmacéenych olSin a neplvodnich
smrcin. K hodnotnym porostim patfi vodni plocha rybnika s litordlem a zbytky slatinnych luk. Na
vzacné a ohrozené rostliny se vaZe hodnotna zvifena. Luéni porosty jsou v3ak dlouhodobé
neseCené a postupné podléhaji degradaci (Sifeni bultovitych ostfic, metlice trsnaté, tftiny
kfovistni, kopfivy dvoudomé aj.). Slatinné louky jsou bohatym nalezi§tém mochny bahenni
(Potentilla palustris). Také ze zoologického hlediska je lokalita velmi cenna. Z Zivo€ichli zde byly
pozorovany nasledujici druhy (Stastny, 2008): olek obecny (Triturus vulgaris), ropucha obecna
(Bufo bufo), jestérka zivoroda (Lacerta vivipara), uzovka obojkova (Natrix natrix), slepys kiehky
(Anguis fragilis), ¢ap bily (Ciconia ciconia), ¢ap ¢erny (Ciconia nigra), volavka popelava (Ardea
cinerea) a dalsi. VKP Rybnicky je v okolni zemédélské krajiné vyznamnym refugiem, které skyta
vhodné podminky k rozmnoZzovani i Ukrytu mnoha druhud zivo€ichll. Vzhledem k pestrosti biotopt
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(rbznorodosti porostl s vysokym zastoupenim kef(l, pfitomnosti vodni hladiny a baziny) se jedna
0 Uzemi neobycejné uzivné.

Ackoli je lokalita v podstaté nepfistupna, je lidskou €innosti velmi ovlivhiovana. Problémem byvaji
splachy z okolnich mirné svazitych zemédélskych pozemku, vysychani rybnika v letnich
obdobich, monokultura smrku ztepilého (Picea abies) nevhodné vysazena na byvalé podmacené
louce a nemaly negativni vliv maji také zavleCené druhy rostlin. Invazni charakter ma pamelnik
bily (Symphoricarpos albus) a vrbina teCkovana (Lysimachia punctata), dalsi druhy svou vysokou
konkurenceschopnosti vytlacuji plvodni vzacné druhy, jsou to pfedevSim nitrofilni a ruderalni
druhll rostlin a statnéjSich bylin (napf. kopfiva dvoudoma (Urtica dioica), titina kfovistni
(Calamagrostis epigejos), chrastice rakosovita (Phlalaris arundinacea), Stovik tupolisty (Rudex
obtusifolius), pcha¢ bahenni (Cirsium palustre), pcha¢ zelinny (Cirsium oleraceum), tfezalka
skvrnita (Cirsium oleraceum) atd.). Dlouhodobé nekosené podmacené louky podléhaji degradaci,
ktera se projevuje Sifenim bultovych ostfic, metlice trsnaté nebo titiny kfovistni a snizovanim
biodiverzity a také umozniuji rist naletovych dfevin. Jako mnoho jinych vodnich nadrzi i Rybnicky
jsou postizeny zazemfiovanim a sniZzovanim plochy volné vodni hladiny.

4.4. Obora

Rybnik Obora se nachazi v k. U. Lomnice nad Popelkou v nadmofiské vySce 508 m n. m. (Obr. .
1). Zatopena plocha je 0,9 ha. Jedna se o priito¢ny rybnik, ktery je napajen dvéma bezejmennym
pfitoky. Voda z nadrze je odvadéna dvéma bezejmennymi pravostrannymi pfitoky Ficky Olesky.
Ve vychodni poloviné rybnika jsou dva ostrlivky, mensi je na misté puvodniho jilového vystupku,
vétSi byl uméle vybudovan v ramci revitalizace. Rybnik se nachazi v pfirodnim arealu Obora
jihozapadné od mésta Lomnice n. Pop. na uboc€i hory Tabor.

Na severni strané je zemni hraz s mistni komunikaci, ktera umoznuje dopravni spojeni obyvatel
byvalého loveckého zamecku alpského typu s méstem. Po hrazi také vede Zluté znacena
turisticka cesta spojujici KoSov s Lomnici n. Pop. Hraz je po rekonstrukci, kterou proved! statni
podnik Lesy CR diky dotacim MZP v letech 1998 — 1999.

Rybnik slouzi v jarnich mésicich k rozmnozovani skokana hnédého (Rana temporaria) a ropuchy
obecné (Bufo bufo) a jako hnizdisté kachny divoké (Anas platyrhynchos). V hojném poctu se tam
vyskytuje také uzovka obojkova (Natrix natrix). Vyznamny je vyskyt lekninu bilého (Nymphaea
alba). DalSimi zastupci flory jsou violka vonna (Viola odorata), sasanka hajni (Anemone
nemorosa), sitina rozkladita (Juncuc effusus), pfesli¢ka hajni (Equisetum sylvaticum), bledule
jarni (Leucojum vernum), mafinka vonna (Galliium odoratum) a dal$i. Na zapadni strané rybnika
je park s letitymi stromy — trnovnik akat (Robinia pseudoaccacia), dub Cerveny (Qercus rubra),
zerav zapadni (Thuja occidentalis) a dalSi. Navétrna strana hraze je lemovana statnymi duby
letnimi (Quercus robur). Nad hladinu rybnika vystupuji dva kamenité ostrivky s naletem olSe
lepkavé (Alnus glutinosa), ktera osidluje také obnazeny litoral a vodni stranu hraze a koryto pod
vypusti rybnika.

Po revitalizaci byl do rybnika nasazen kapr obecny (Cyprinus carpio). Kvuli redukci pfedevsim
plevelného karase, ktery sem byl zavle€en, byly nasazeny v letech 2003 — 2006 dravé druhy ryb —
candat, Stika a sumec. Souc€asny stav populaci ryb neni pfesné znam, protoZe rybnik neslouzi
k rybochovnému ucelu a nebyl od dokonc&eni revitalizace v r. 1999 sloven. Spravce rybnika se
Cas od Casu setka s pytlactvim na rybach, ale jsou to jen ojedinélé pfipady. Vylov rybnika je
planovan az v souvislosti s opravou hraze, ktera ma byt realizovana v horizontu 15 let.

Rybnik v obore je ¢astym cilem vyletd do okoli Lomnice a proto je na kraji hraze lavicka a opodal
soustava dfevéného zafizeni (lavicky, stoly, pfistfeSek).

Vypustni zafizeni je také v pofadku, pokud se z ného v€as odstranuji vétve a odpadky, které se
tam Cas od Casu objevuji. Odtokové koryto je pevné vyzdéno skladanymi kameny pospojovanymi
betonem, ale postupné zar(sta naletem, ktery je tfeba odstranit.

5. Navrh informacnich tabuli

Informacni tabule by bylo vhodné umistit k rybniku v Obofe a k Jezirku pod Taborem, protoze obé
tyto lokality jsou situovany v turisticky zajimavych oblastech a hojné navstévovany vefejnosti.
Rybnik v Obofe je ¢astym cilem odpolednich prochazek do okoli Lomnice, nejvétSim lakadlem
byvaji pafici se obojzivelnici a hejna kachen, které lidé chodi krmit. Také pfijemné posezeni a
upraveny park lakaji k pobytu. Jezirko pod Taborem je na trase Zluté znalené turistické cesty
nedaleko dalSich turisticky zajimavych mist (Alainova véz, AlainGv kfiz, hora Tabor s restauraci
a rozhlednou). Navrh tabuli - Obr. &. 2,3.
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6. Zaver

Zkoumané lokality jsou velmi rozdilné, proto bylo nutné pfistupovat k jejich hodnoceni znaéné
individualné. Jezirko pod Taborem ma statut pfirodni pamatky, pfedevsim diky vyskytu rosnatky
okrouhlolisté, a v roce 2009 zde byla provedena revitalizace, ktera doCasné vyfesila problém se
zazemfiovanim jezirka. Rybnik v Obofe je nékolik let po revitalizaci a je v relativné dobrém stavu.
Jedinym problémem by mohl byt nélet ol8i a vrb na vodni strané hraze, ktery by mohl porusit jeji
stabilitu.

Pro tyto dvé lokality byly navrZzeny informacni tabule, protoZe jsou to mista turisticky zajimava a
Casto navstévovana. (Obr. €. 2, 3). Realizace tabule u rybnika v Obofe by byla mozna v ramci
revitalizace, kterou Lesy CR planuji v horizontu nékolika let. Jezirko pod Taborem je v pégi
Libereckého kraje, ktery planuje realizaci tabuli z vlastnich zdroja.

Rybnik Matous je jiz dlouhou dobu problematicky, pfedevsim diky nezajmu majitelky a jeji
neochoty spolupracovat s Méstskym ufadem v Lomnici n. Pop. Kazdoro¢né zde byvaly problémy
pfedevsim s vodou z jarniho tani snéhu. V roce 2009 byl rybnik vypustén kvali opravé vypustniho
zafizeni a na jafe nasledujiciho roku opét napustén. Nadrz je ale znacné zabahnéna a hraz je ve
Spatném stavu. Lokalita RybniCky je zcela mimo dosah turismu, jediné co ji ovliviiuje je
zemédélska cinnost na okolnich pozemcich. Proto je nutné, aby se dodrZzovaly zasady protierozni
ochrany, pfiméreného hnojeni a agrotechnickych zasahl. K tomu by mohlo pfispét vyhlaseni této
lokality za pFirodni pamatku.
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Summary

Lake under the Tabor has been Natural Monument since 1992. Occurrence of Drosera
rotundifolia and other protected species was a reason for a declaration. The Drosera population is
threatened by clogging the lake caused by both inorganic sediments and organic matter and by a
change in habitat conditions. In 2009 there was revitalization in this area — stabilization of the dam
and silt.

Private property of the Matou$ pond is its major problem. Current owner hasn’t got enough
neither money nor the will for properly care. Nevertheless he rejects to sell the pond. Neglect of
maintenance (mud, riparian vegetation) causes nearly annual overtopping of the dam and
erosion.

Locality Rybni¢ky represents complex of a small pond and wet meadows and alders. Runoff from
surrounding agricultural land, drying the pond in summer months and invasive species which
displace the original flora are problems connected with this significant landscape feature.

Pond in former game reserve is a place of often visits of tourists and townspeople. There are
amphibians and nesting mallards as a big temptation. In 1998/1999 revitalization was carried out -
reinforcement of the dam, repair of the drain equipment and strengthening of the drainage
channel.

Information boards were designed for tourist interesting sites that means for Lake under Tabor
and Pond in Obora.
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Prirodni pamatka

Jezirko pod Taborem

Jezirko se nachazi na iboci hory Tabor par desitek metrii pod
jednim = pramenii feky Cidliny v nadmorské vysce 500 metrii n. m. V.
roce 1996 bylo vyhldseno prirodni pamdtkou s vymérou chranéného
dizemi 0,3 ha. Hlavnim diivodem pro vyhldseni byl viskyt masozravé
rostliny rosnatky okrouhlolisté (Drosera rotundifolia).

i raselinného jezirka se nachizeji dalsi turisticky zajimava
mista: zficenina hradu Kozlov, Allainova vez (honosny kamenny lovecky Orientatni mapa zijmové lokality Zde stojite
pu_ved) a turistickd chata s rozhlednou na hore Tdbor.

( Historie vzniku

Jezirko, nachézcjici se v pomémé

Datel &erny/

(Dryocopus martius)

Rosnatka okrouhlolista neobvyklé svahové poloze, bylo v podobt, | T / Lo \
(Drosera rotundifoli) Kerou dnes znime, vytvoreno za spoluicasti | = Eloralalfaunatjezitks
piirodnich sil (svahovy sesuv) a lidské OutFice sobinkati P e i dem

obora, jejiz soudsti byla i nedalekd mensiho. Z dalSich druhii zde maZeme nalézt
kamennd véZ — noblesni lovecky posed o keticnik hliznaty Nessiv, Zindavu evropskou
Alainova véZ. A do této v romantickém Skokan hnédj/ nebo hruitici jednostrannou, Okolni lesy jsou

Okichek mensi duchu pfetvifené krajiny se velmi hodilo i (Rana temporaria) tvofeny prevazng bukem lesnim s pFimési
lesni jezirko. dalsich druhii.

(Lemna minor)
\ / Jezirko je byvd mistem rozmnoZovni

Gl (it Reeaindd '), (it ma této lokalit® je masozravi rosnatka
nez produkéni tlohu rybnika plnila vodni (Carex rostrata) e echovs | patie
nidrz funkei krajinafskou, nebot' oblast = dominantni  raSeliniky, které  vytvafeji
Ve Iyl v B ok ek charakteristické prostiedi, v bylinném  patfe
loveckym terénem  majiteli ~ panstvi, dominuje ostfice zobinkatd. Hladina jezirka
Slechtického rodu Rohani. Byla tu zalozena bt ekogth dreboutigmi listky. ckichicn

skokana hnédého a colka horského. V blizkosti
vody miizeme vidét kachnu divokou a konipase
horského, ve vétvich stromi typické lesni
druhy jako je datel &erny nebo kfivka obecnd.

Konipas horsky
(Motacilla cinerea)

# Hrustice jednostranna
(Orthilia secunda)

Obr. &. 2: Navrh informacni tabule Jezirko pod Taborem

Rybnik Obora -

N

,’

I
Leknin bily

(Nyphaea alba) F:

Rybnik v bivalé obore se nachazi v nadmorské visce 508 m

n.m. acelkovi zatapena plocha je necels jeden hear. Jedrm se

jrs dvéma 1icky,

s rybmka /e odvadéna do eky Olesky jednim bezejmennym
potoken.

V blizkosti rybnika je byvaly lovecky zimecek a park se

vzrostlymi okrasnymi stromy.

‘auna a flora rybnika

Na hlading rybnika mizeme vidét
okrouhlé listy lekninu bilého, v okoli

rybnika roste violka vonnd, sasanka Violka vonni 5 =
hajni, sitina rozkladitd, preslicka lesni, (Viola odorata) Zerav zipadni JE—
mafinka vonni a dalsi. Hriz je (Thua occidentalis)

lemovina fadou statnych dubi letnich.

+: Rybnik poskytuje vhodné misto Zémetek a park
4 pro  rozmnoZovéni obojzivelniki —
\ skokana hnédého a ropuchy obecné.a Nedaleko rybnika se rozklada pardik
pro hnizdéni kachny divokeé. Narazit nevelké rozlohy, kde Glovéka zaujmou
Preslicka lesni mizeme také na uzovku obojkovou. vzrostlé  exemplife zeravu  zipadniho,
(Equisestum Rybi osidku zde tvori kapr obecny a tmoviku akatu, dubu éerveného a dalSich.

sylvaticum)

karas, z dravjch druhl napf. Stika,

S nebo sandit, Scenérii  parku  doplituje  piivodng

lovecky zameZek alpského stylu, kiery dnes

Dub letni slouzi za sidlo pobocky Lesi CR a je
(Quercus robur) piizpisoben  k  celorognimu  obyvini.
L 3 Zimegek byl vybudovén ve druhé poloving
L S T“";"“‘k akét ~ 19. stoleti knizecim rodem Rohand. Jde o
- (i D) *i zdénou jednopatrovou budovu s bohatou
Skokan hnédy Uzovka obojkové -4 dfevénou vyfezévanou vyzdobou.

(Rana temporaria) (Natrix natrix)

Obr. €. 3: Navrh informacni tabule Rybnik Obora
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The issue of settlement of conflicts between the interests of forestry, conservation
and protection of nature in NHL Kacina

Pavel Borusik
SILVEX - mensurational office for a purpose forests

Abstract

The present article summarizes the main results of a survey carried out research on the stationary
area located in the forest complex Kacina. Kacinskych majority-owned forests, the Czech state,
now represented by the Forests of the Czech Republic, sp LCR. Management of these forests is
aimed at increasing the recreational potential. This plan is limited by a number stfetovych
interests in the area. The area is protected as a National Historic Landmark and a significant
European sites in the Natura 2000 network.

Key words: Kacina Park, Osmoderma eremita, growing analyst, Heritage project, recreational
potential of forest

1. Home

Kacina complex forest, located near the Elbe at the interface: District, Kutna Hora and Caslav has
for its location in the highly urbanized landscape, with forest coverage to 10% of strategic
importance for the implementation of recreational functions. These forests were established as a
system of discipline and pheasant in the High Renaissance, and since its inception meet the
needs of recreation and the then owners of the imperial court. For its outstanding recreational
value of the estate received the honorary name of "Royal Court" (Aula regia).
Until now, survived the central part of the original concept of the total land area of 200 hectares.
This area consists of a lock Kacina with an extensive castle park and adjacent forest complex of
former pheasant. It is located in the center of gravity of the former estate chotkovského New
Courts in the vicinity of Kutna Hora - UNESCO. This is an important monument of garden art from
the 18th century and the early 19th century to maintain the high authenticity landscaping.
Compositional relations in the area was largely covered with a gradual decline from the time of
afforestation, which occurred in the second half of the 19th century and continued throughout the
20th century.Kacgina majority-owned forests, the Czech state, now represented by the Forests of
the Czech Republic, sp LCR as a good manager is committed to the importance of local forests to
provide recreational facilities for the whole of southern and Lower Elbe Podoubravi. But they also
recognize that the current recreational potential of the forest complex is significantly wide range of
interests in the area.

2. Materials and methods

Solved forest area of about 160 ha are owned by the state, the right to manage them on an
enterprise LCR, sp proportion of forest management Nymburk district Cologne, namely the
separation of 726 and 727th This is a special purpose forests declared as a gene base Libicky luh
- Kacina. In addition to the main protection objectives are addressed in the following conflicts of
interest:

* the whole forest complex is part of NHL Kacina

« the whole forest complex is part of the landscape conservation area Zehusicko

« the whole forest complex consists of heritage protection zone castle gardens

* NHL Kacina entire complex is designated sites of European importance to protect the habitat of
brown hermit (Osmoderma eremita) in the NATURA 2000

« forest complex through USES / local biocorridor

Between 2004-2010 carried mensurational our office in cooperation with other research
organizations a comprehensive national cultural monuments Kacina (the NCP), focusing on the
principles set out the regeneration of this extremely important monuments of garden art. The work
took place gradually in the sub-stages:

» archival and historic building survey

* special surveys and descriptions of vegetation

« establishment of the heritage plan

* incorporation of the heritage plan to FMP

* a detailed assessment of habitat hermit brown (Osmoderma eremita)

« establishing management hermit brown (Osmoderma eremita)
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« evaluate the potential use of the programming and design facilities
« develop a multi-project documentation for the implementation plan
* Consideration of intent with the relevant authorities

2.1. Objective evaluation of the authenticity of the remains of the original composition,
presentation and plan for the establishment of the heritage of NHL.:

This part is crucial to the overall understanding of current developments and the monuments of
garden art from the start of pheasant and discipline through their consolidation into a single unit of
this special landscape to the degradation associated with the conversion of garden design for
production forestry.

Comparison method was used archival maps works of study results and archives. The starting
point for getting acquainted with the work is to study the issue of Ledr (1884, 1886). In a survey
map series was considered colored manuscript map Glocksperger Nove Dvory estate in 1734
with dimensions 198x304 cm set in a contemporary frame, subjected to exposure in NZM to lock
Kacin. This map was then compared using digital projection with a set of maps and plans of the
estate and. Z. Wirth (UTDU CSAS) and the results of historical research (feet, 1957, 1961;
TLAPAK 1965, 1966). All the mapping work has been applied using a digital simulation of the
established codes of the current map, oriented and aligned. Subsequently, the model with the
results of archival research. Such a model has been designed to be confronted with results from
field surveys conducted in the historic building survey. This procedure has been defined in various
stages of construction of historical monuments. To be able to long-term monitoring of the area in
question was in the area of persistent research based NHL stationary, which includes a total of
eight pairs of inventory plots, eight pairs of sentinel plots and detailed evaluation was carried out
1640 pieces of sample trees with diameters over 80 cm and 314 pieces of stumps with diameters
of 80cm (Borusik 2009 A).

Based on the stationary results were verified by archival research methods of cultivation analysis
(Borusik 2009 B). Plots were deliberately placed so as to reflect the expected interface of
developmental stages monuments. Sample trees and stumps were evaluated independently of
the developmental stages at sites throughout the forest complex.

2.2. Evaluation of current and potential habitat saproxylofagniho beetle Osmoderma
eremita:

The set of samplers was evaluated according to specific methodology (Honcu 2008) carried out to
find the tree of veterans age stage (4), 5, 6 (Kolarik et al. 2005), as trees with actual or potential
importance of habitat hermit, who is the subject of protection of EVL . These trees were aimed in
the field using GPS and then inventoried in detail. For each tree was then set management.

2.3. Assessment of the heritage plan conflicts with the object of protection NHL EVL and
an optimal system of care:

Similarly, as in other historic gardens and parks is here not only to conflicts between forestry
interests and foreign entities, but also the interests of other foreign entities. From this point of view
as the most significant conflict of interest seems to heritage conservation (regeneration sites) with
the interests of conservation (preservation of the current state of forest ecosystems close to
nature with a low degree of economic influence).

To assess this conflict has been processed using digital projection authentic traces of the original
composition with the appearance of veteran tree.

Proposal for a regeneration of the area was built to favor the interests of heritage conservation
over the interests of nature conservation areas composed and importance. The areas composed
of local importance, by contrast, preferred interest in conservation.

3. Results
January 3 Evaluation of the authenticity of the remains of the original composition and
determination of treatment plan for the NHL Heritage

Interpretation of the historical development of archival materials

Kacinskych pheasant complex is composed of several separate sites, each with a separate part
of history. During the Classical period of development of the individual sites link to a
comprehensive landscape concept.
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1. Small pheasant (historically also "wood Ka&in" In. TLAPAK 1965) is the oldest element of
landscaping Nove Dvory estate. It was founded in the mid-16th century along with the
establishment of branches in Ov¢ary. The existence of a pheasant is not directly demonstrated,
however, is evidenced by the existence of a keeper's Kacina (author's note). Stand structure is
composed of birch and aspen thickets and various porostlinami (TLAPAK 1965). The exact shape
and size of the pheasant in the time of its foundation is not known. Gneiss Inland Revenue (1654)
states the land in forest areas kaCinského as "a desolate, overgrown with various porostlinami.
Given that the area located on waterlogged habitats, there was a secondary wetness, pheasant,
and its economic function deteriorates.

Recovery of function dates back to 1679 when the new owner of Véznik restores drainage
channels based Zerotin family in the 16th century. The dewatered areas and forest Kadina bow is
based on park deer and pheasant.

The first representation of small pheasant with perfect structure of forest stands, draws, meadows
and fields are shown in the map Glocksperger in 1734, together with mapping large pheasant.
Since then both put together site. The development of the landscaping of the sites are completing
the site, located between the two pheasant first (on the Isles) and also around small pheasant
(under a goose) and second locations around Great pheasant (Temple, Rondel, Nove Dvory
alley).

2. United Pheasantry

It was based on the planting area of wet meadows Kacina 1679 Véznik from the regular layout
rectangle of dimensions of 420 x 345 m below the pond dam Aden, where the building is built at
the junction of the main axis of the dam with a pheasant. Great pheasant is a rectangular cross
the intersection width of 4 Viennese fathoms (approx. 7.5 m) divided into four regular boskety.
The length of both axes Great pheasant is approx. 410 meters (230 fathoms or Czech also 215
new Viennese fathoms). At that time, the growths made up of young pheasant forests. It is
essential that Glocksperger map does not record any oaks or inside the stands, even after their
circuits, or in an open area near pheasant. Anna is also the dam lake is bare, without trees.
Probably can not go to the incorrect interpretation of the record, because Glocksperger map at
other locations clearly defines the large trees within the forest to open areas. Eg. in a forest in
Lower Flutes Zabori - see memorial oak preserved in the forest until today. Apr similar dimensions
as the Zabori was analyzed in the woods Kacin. In the area of small pheasant were three oak
stumps located in the same age. The location at a pheasant is no oak or oak stump of similar
dimensions were reported.

he spatial structure of species and says device forests from 1789 (feet 1961 TLAPAK 1965) "... in
Kacina pheasantry channel around the dam were oaks, next to them also rose with willow and
aspen trees and other soft, small pheasantry in the aspens, alders, willows and other vegetation
sprout. In addition to oaks, for which there was a fixed 150-year rotation period, all other short
rotation forests should be 20 to 30 year rotation. "Record of Forest Equipment use of oak in the
Lake Anna dam, ie. It had to be planted between the years 1734 and 1789th On the 1st military
survey map is plotted on the dam has already grown trees.

Detailed compositional analysis of the development of the site during the 19 Kacina and 20
century. is detailed in a study of regeneration in the NHL in 2005 (Borusik, Simek, Kohl 2005) and
its findings were used in the treatment of the dissertation. More detailed exploration of the
historical development of plantations carried out in the 2008/2009 winter in this region revealed a
number of other factors, which previous analysis of the state or. change. Differences in the results
of research based in particular on the grounds that surveys conducted in 2005 were conducted in
the summer season in full vegetation and this time it was not possible to detect fragments of
terrain modeling, stumps were visible, the structure of the stand construction are not fully clear
debris composed of tree species and indigenous groups solitary and wood detail could not be
suckers alien species taxa. Overview of the results obtained:

+ a detailed inventory of all taxa of introduced and alien species, which are remnants of hedges in
place a combination of field shaping, and a growth of tree species that occur in other places and
found the remains of the historic avenue, the results are shown in Figure 3

+ a detailed inventory of tree stumps in the sentinel plots are shown plotted in the presentation
area.

« the track field embankments, drainage channels, perimeter, and the original road network in
combination with tree lines, defining the various developmental stages of expansion at the
expense of forest land overgrown landscaping results are used in the notes presented plots
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Summary of findings on the development of the use of trees in the area of interest

All detected traces the historical development of garden design has been digitally processed and
compared with the penetration of the time series of maps. The intersection points of demonstrable
developmental stages of landscaping was subsequently established eight pairs of sentinel plots.
To determine the hypothetical development of evaluated trees per sentinel plots were established
eight pairs of inventory plots. It was subsequently used comparative analysis of results of
observations of sentinel plots with measurements on inventory plots and the results of destructive
analysis.

Location of plots is shown in Figure 1 For plotting of the plots is used for position prints available
forest maps showing details of the existing forest. The map is shaded covered area outside the
existing PUPFLu land (forest land). The map is a thick black line detail Glockspergerovy redrawn
maps from 1734 and a faint brown line painting landscaping details of the plan for the years 1793-
1796. Inventory plots are drawn to the image in blue and marked with serial numbers 1 to 8 areas
Verification plots are shown a yellow rectangle, and also a serial number area 1a to 8b.

Fig. 1st Location of plots of the model object Kacina

The key results of the analysis in terms of growing the heritage plan, information on the evolution
of species composition and structure of the spatial arrangement of vegetation.

The formation of the species composition of the object model involving a total of 5 dominant taxa,
whose significance is different in relation to the age class of trees observed in the current
composition of the stand. The graph in Figure 2 is evident across the age structure there are three
major stages of development, which apply different species taxa.

Vyznamnost dominantnich taxont v jednotlivich vékovych tfidach modelového objektu

90,00
80,00

70,00
« 60,00 —&— Aesculus hippocastanum
= 60,
§ 50,00 /\ —=&— Alnus glutinosa
s / / \ Fraxinus excelsior
% 40,00 %
3 / / \ /\ Quercus robur
8 %000 —¥— Tilia cordata

/ [\
20,00 / \
10,00 + s /\

0,00 P - ¥ &\V/'\M

0-20  21-40 41-60 61-80 81-100 101-120 121-140 141-160 161-180 181-200 201-250

desetileti

Fig. 2nd The significance of the dominant taxa in the different age classes of model object

* the youngest developmental period between 2009-1938 were used in model building dominant
taxa Alnus glutinosa, Tilia cordata, Fraxinus excelsior and Quercus robur

» the development period between 1938-1888 were used in model building dominant taxa
Aesculus hippocastanum, Tilia cordata, Fraxinus excelsior and Quercus robur

« the development period between 1888-1790 were used in model building dominant taxa Tilia
cordata and Quercus robur
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» the development period between 1790-1734 were used in model building dominant taxa of

Quercus robur and Aesculus hippocastanum

Tab. 1st Overview of the use of tree taxa in the different developmental stages of model building

taxon 0-80 years 81-120 years 121-200 years 201-250 years
Acer campestre 0,00 0.00 0.32 0.00
Acer paltanoides 0,00 0,00 0,16 0,00
Acer sacharinum 0,00 0,00 0,16 0,00
Aesculus hippocastanum 1,59 32,52 3,07 20,00
Alnus glutinosa 14,88 0,00 0,81 0,00
Betula verrucosa 2,60 1,63 0,00 0,00
Fraxinus excelsior 33,82 25,20 5,34 0,00
Pinus sylvestris 0,58 0,41 0,81 0,00
Platanus x acerifolia 0,00 0,00 0,65 5,45
Populus tremula 0,29 0,00 0,00 0,00
Pyrus domestica 0,00 0,00 0,81 0,00
Quercus robur 20,23 17,07 55,50 72,73
Salix alba 0,00 0,00 0,32 0,00
Tilia cordata 25,14 21,14 31,55 1,82
Ulmus laevis 0,87 2,03 0,49 0,00
Celkovy soucet 100,00 100,00 100,00 100,00

At age 3, with the culmination of a stage in the age bracket 21-40 years of use is dominated by
Alnus glutinosa, also increases the importance of Fraxinus excelsior and Tilia cordata. Quercus
robur use varies in the proportion below 10% and significance of Aesculus hippocastanum is
minimal. In stage 4, age culmination of the age class 101-120 years, dominated much of Aesculus
hippocastanum and importance of other taxa is low. At age 5, with the culmination stage of the
age class 161-180 years is dominated by a mixture of Quercus robur, Tilia cordata. Significant
amounts also apply Aesculus hippocastanum. At age 9, the stage only applies to two dominant
Quercus robur and Aesculus hippocastanum.

Picture shows a dramatic decline in diversity of vegetation elements in the developmental stages
of model building stable tendency to deterioration.

» Baroque Period of composition (the period prior to 1790) is characterized by a rich vegetation
structure elements with a high proportion of standing trees (60%), while in solitary growing state in
1911 show a representation of almost 30%

* During the development and completion of classical composition (the period between 1790 and
1888) presents a balanced representation of vegetation elements and their composition varied
shapes growing

* In the disguise of compositional intent (the period between 1888-1938) there is a significant
afforestation (almost 50%) at the expense of lower utilization of other vegetation elements

The denial of the composition plan (post 1938), further afforestation (almost 80%) at the expense
of other vegetation elements that disappear in the New Forest.

Preserved and an inventory of introduced alien species taxa in Kacina location is shown in Figure
3, which was acquired by the substrate trapping the two maps, namely: the main contours plotted
Glocksperger maps from 1734 (black line) and a map of the existing Forest 2006-2015 FMP .

The most prevalent tree species to re-use in garden and landscape modifications of the model
object is Aesculus hippocastanum (yellow). This taxon was fond of being used both as alejovy
tree and as an element of Lin stands in framing materials. The composition is also applied in the
preparation of dominant groups (eg groups of chestnut trees in the formal court of the castle,
where its use is problematic).
The dominant compositional principle is also using a combination of Robinia pseudoacacia (black
color), Pinus sylvestris (dark blue), Quercus Cerise (cinnamon-brown color) in the area of the
castle hill.
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Fig. 3rd The use of introduced and alien species taxa

An important factor appears to be the use of hedges. In the field, however, these lines are rather
intuited by each shrub of the genus Crataegus groups and representatives of the shrubby and
arboreal taxon Acer platanoides. These taxa are other adjustments are not the object model.

The trapping of the underlying maps is evident that the use of introduced species with few
exceptions, avoided the compositional units large and small pheasant, preserved from the
Baroque landscape modifications. In the Baroque trail horse chestnut is used in a regularly
renewed baroque avenues. This is a great avenue of New Auditors by Great pheasant (later
referred to the pond dam Outésal), delineated at the bottom of the image, then Katerina alley of
New Auditors by St. Catherine, plotted at the left edge of the picture and an avenue to the former
Anna pond dam.

The largest increase in the number of taxa in the species cultivated Nove dvory estate can be
traced to the turn of the 18th and 19 century. The owner of the domain count Chotek organizes
trips abroad for the purpose of seed and seedlings of various tree taxa, especially from the
Mediterranean, North America and East Asia. In New courts are between 1775-1776 constituted
botanical nurseries for the production of introduced species. The obtained seedlings were planted
en masse in the estate and a significant part was intended for sale. Nove Dvory Kacina pheasant
and were intended to acclimation experiments on cultivation of introduced species taxa. At the
end of the 18th century was an important part of the compositional elements in the two locations
being formed from introduced species. Besides the introduction and domestic use, but non-native
habitat and species taxa genetically unfit, especially spruce and pine. At the end of the 18th
century. Nove Dvory the estate also started with the cultivation of lime and ash, which in earlier
periods in species composition were not represented.

The identified possible to reconstruct the species composition of garden landscaping but also the
18th and early 19th century. - le. the classical setting adjustments Nove Dvory estate.

+ as the main species (skeletal) were used in domestic wood oak, linden, ash, buckeye chestnut

» As additional species in the composition as an important and visible landmark, but largely as a
filler used in various species have been introduced tree species

» The main part of the filler trees were home grown hardwoods in the floodplain soft economic
method of sprout forest

Created classical landscape composition, implemented the principles of the ornamental farm, not
only ensure high quality interior design aesthetic to live entertainment, but also ensured economic
functions. Founded stands were spatially arranged in a sophisticated structure. On the perimeter
of crops were composed with a view to meet aesthetic, residential, hunting functions.

Stand edges of most groups of trees and vegetation in alluvial parts of the modeling were made
by mixing species Quercus robur, Fraxinus excelsior and Aesculus hippocastanum. Around 1822,
the framing of vegetation in this part of the territory also enter Tilia cordata. Tilia addition was
used as a defining element of composition. Perform a similar function in the alluvial part of the
territory an introduced species, have been preserved from planting of Platanus x acerifolia, Pinus
strobus and Robinia pseudoacacia. The shrubs can be reliably demonstrated genus Crataegus,
used for making hedges, then Ptelea trifoliata, which is on the estate of a large cultivated as a
substitute for hops, the genus Rhus, which was cultivated for the production of the groin, genus
Amelanchier, grown for fruit production, many representatives genus Prunus, and others. An
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important component of species composition at the time was also a genus Morus, Morus alba in
particular, has been used for rearing silkworms. Mulberries were planted first stand to the sides
and both of them were set up between the hedges acres of agricultural land. Most of these trees
were still on the turn of the 18th century. transformed into an oak tree.

Crops in the garden of the castle Kacina been elaborated in depth and the interior was the
combination of taxa are Quercus robur, Fraxinus excelsior and Tilia cordata. Tilia were also use
the stand edge, and there was the splicing of several tribes into a planting hole in order to grow
supersolitéry. The plateau around the castle were established groups of trees in combination with
Pinus sylvestris, Robinia pseudoacacia and Quercus Cerise (he later partly replaced by Quercus
robur). This combination worked taxa in distant views and airy impression bolstered by the
magnificence of the castle building. In the area of the castle gardens, according to surviving
records, most cultivated species produced at the time in kindergarten Nove Dvory.

3. 2. Summary of biological assessment of forest complex

Research on biodiversity Kacina was done only as a supplement to research the historical
authenticity of the vegetation elements. Still found 204 animals, of which about 140 species of
insects, other vertebrates and were mainly birds. Faunistic survey was focused on the control
cavity for the occurrence of brown hermit (Osmoderma eremita) and the cavity of bird with regard
to their nesting. The object of observation were selected stencils (trees veterans). At the sites
were evaluated in 1640 pieces of samplers, of which 1128 are observed for the development of
fauna uninteresting. Main reference type, ie the hermit beetle (Osmoderma eremita) was not
found during reconnaissance work.

According to survey results, it is clear that the forest complex on Kacina are identified according
to the number of individuals is clearly within the category C, which is classified as moderate to
poor. According to other criteria, the amount of area and number of trees with hollows site has
great potential for the occurrence of hermit. The improvement should help the planned
interventions in the field, illuminated surfaces, remove air raids, etc.

Stencils with the occurrence of potential habitat hermit brown (Osmoderma eremita) were
assessed in terms of heritage project. It was found that all trees should be protected in order to
maintain potential habitat is also important to protect in terms of heritage preservation. Also,
management of care in terms of both interests in  the  agreement.

4. Discussion

Research during the years 2005-2008 revealed the extent of the unknown and provide scope for
further detailed work. It was necessary to go back to the individual under-processed archival
collections and the study in detail and confronted with the reality on the ground. When the need
has emerged to study in detail so far only marginally described landscaping in Nove Dvory.

As the basis of studies of the New Justice became the image of contemporary New images courts
with an estimated dated late 17th century with carefully processed content. This image, along with
information in the publication (LEDR 1884) suggested a close stylistic kinship generous
landscaping in the courts of New gardens by André Le Notre. This raised the need to study
compositional and structural principles of Le Nbtrovych gardens in France, where these principles
are based. The results of these study tours have led to understanding the compositional
proportions of the elements of Baroque garden. The studied French gardens was carried out an
extensive set of analytical measurement database used to process dimensions and technical
features of the vegetation (eg tree proportions, proportions of different types of roads, canals,
proportions, ratios of open space for green areas, the proportions of architectural elements and
their application in free space and greenery, the use of seasonal and perennial dominant
composition, etc.).. This study was extended to study art with the theme of displaying trees in the
visual arts.

Comparing the results of proportional measurements in foreign gardens with measurements
made in the model revealed a very close relation in the use of the proportions of vegetation and
technical elements. Determination of proportions of different vegetation elements is a key source
documents for the recovery / rehabilitation / reconstruction of existing elements. Proportional
measurements landscaping in addition revealed yet another intriguing ties in landscape
composition. It was discovered very close link between the baroque and romantic elements of the
composition. This part of the results in the future will require further detailed study and is therefore
in the thesis are mentioned only in passing. Another important finding is the definition of surveying
the line for a length of 230 fathoms, which was used as a proportional scale. This length has close
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ties with proportions ranging gardens of Caserta in Italy, even though it was used in the Nove
Dvory eighty years ago and is inspired by other designs.

Study of individual sites Nove Dvory estate uncovered many examples of degradation of former
landscaping. The worst affected monument of garden art is a former castle garden at the castle in
Dvory. The irony is that this garden destroyed activity gardeners - producer.

When studying landscaping Kacina pheasant has created the need to pursue research stumps of
old trees in relation to the remnants of the original compositional overlap adjustments. For this
analysis was a methodology which focuses on a detailed manner the description of the stumps
and then interpret the results. The methodology is based on a series of observations stump,
carried out in many historic gardens in the author's twenty years of professional experience.

A very interesting step in the study was to verify the model uses species taxa in garden
treatments.

5. End

Owner's intention is to develop the recreational potential of land associated with the revitalization
of historical compositional adjustments of spatial relationships and programmatic use forest
complex. In pursuing this goal it is necessary to address the persistent conflict with the interests
of foreign entities, especially the interests of conservation and environmental protection.

The successful implementation of this plan was necessary to solve many problems, of which the
following objectives are the subject of this article:

» assessing the authenticity of the remains of the original composition, presentation and objective
determination of intent for the NHL Heritage

» Assessing current and potential habitat saproxylofagniho beetle Osmoderma eremita, which is
the subject of protection of EVL

» Heritage assessment conflicts with the intent of NHL EVL and object of protection of an optimal
system of care

Research results are regularly published in the scientific literature, at professional seminars and
conferences (Borusik, P., Simek, P., Kohl, J.: 2005 B, Borusik, P. BORUSIKOVA, A.: 2007,
Borusik, P.: 2009 A, Borusik, P.: 2009 B). During the research created a very valuable experience
for practical outcomes, especially the study of regeneration of NHL (Borusik, P., Simek, P., Kohl,
J.: 2005 A), induction into the NHL draft regeneration of the forest management plan for the
period 2006-2015 (Borusik, P.: 2009) and subsequent processing of documentation for the
implementation of a multi-purpose (Simek, P., Kohl, J., Borusik, P.: 2008). At present the
implementation of the project "Regeneration NHL Kacina - part of a business' financial
participation in the European Union through the EOP program, Priority Axis 6 May
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Summary:

The present article is concerned with developing the recreational potential of forest complex on
the national cultural monuments Kacina. This area is also an important habitat for the protection
of beetle Osmoderma eremita. Forest management is primarily aimed at protecting the genetic
resources of trees and hardwood floodplain is published genes for lime, ash and elm. The
national cultural monument is designed to declared a natural monument. Individual conflicts
between interest groups in the forest complex solutions to very systematically.

The starting point for addressing the detailed study, which included a set of old forest
management plans, and other archival materials. The proper solution of the project was preceded
by a detailed historical building, composition, Dendrology and zoological research. On these
bases were built Research Institution, which includes 16 pairs of plots and 1640 sampler trees.
The object of research is determining the authenticity of both sites, both biological research.

While the results of historical research led to define the bases of the heritage plan, the results of
biological research is limited to the primary object of protection, which the hermit beetle
(Osmoderma eremita) and other conservation interests are affected only marginally.

Based on the results of the research was developed multi-project documentation for the overall
regeneration of the area. The entire project was then opposed by the EIA and biological
evaluation was obtained for him a favorable opinion. Simultaneously with the evaluation of the
EIA conducted a standard construction procedure.

All the principles set forth by the project documents were subsequently incorporated into the
currently processed forest management plan and how the general section and the detailed
management guidelines. The proposal involves combining cultural, historical and natural values of
the location of many elements of recreational land use.

The entire project is currently funded with support from the European Union.
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Using GIS to investigate forest functions balance
Hledani rovnovahy funkci lesa prostfednictvim GIS

) Roman Bystricky, Petr Navratil
Ustav pro hospodarskou tpravu lest Brandys nad Labem

Abstract

People have different economic, social and environmental requirements on the forests which
require different ways of forest management. However, regarding various stakeholders” needs
and the potential forest functions, these ways are often mutually exclusive. To understand the
contradictions is essential to find an acceptable and appropriate forest management method
which could satisfy the most important requirements. Forest Management Institute within its
Regional Plans of Forest Development (RPFD) field survey collects such data and opens them
up to the public. In addition, some data from other sources are published this way as well. For
this purpose a RPFD MapServer (Mapovy server OPRL) was created. It allows visualization of all
requirements and their interrelationships. All the layers of the RPFD MapServer are regularly
updated. This platform does not require any special GIS application, just usual web browser.
RPFD MapServer provides access to both raster and vector layers which can be variously
combined. This allows to display and better understand the context and relationships within
forests and landscape interactions and implement optimal ways of their management.

Keywords: Forest function, Internet, Regional Plans of Forest Development, MapServer

Uvod
Lesy pokryvaji 2,6 mil. ha z celkové vyméry CR. Podle zékona &. 289/1995 Sb., o lesich, se
vSechny lesy podle pfevazujicich kategorii ¢leni na lesy ochranné, zvlastniho ureni a lesy
hospodarské. Lesy poskytuji ¢lovéku rozliéné uzitky, nebo maji rlizné ucinky a vliv na prostfedi,
ve kterém Clovék Zije.
Jiny zdroj uvadi “Les pIni souc¢asné funkci produkéni, ochrannou a rekreacni, kde pfedevsim
vyznam ochranné a rekreacni funkce na zakladé spolecenského vyvoje a pusobeni techniky a
primyslu roste. Uzite€nost lesa a lesnictvi bude v budoucnosti jesté stoupat. “(Kolektiv 2004)
Les tedy plni rGzné ekonomické, socialni a environmentalni funkce. ZplUsoby hospodareni
zaméfené na naplfiovani specifickych funkci se mohou vyznamné lisit. Zakladnim pfedpokladem
pro nalezeni vhodného zpusobu obhospodafovani lesa je znalost téchto odliSnosti, které je
zapotiebi:

e definovat,

e |okalizovat,

e zohlednit.

Funkce lesa a jejich uzitecnost

Podminkou pro to, aby mohl byt n&jaky ucinek lesa povazovan za funkci, je jeho uzite€nost. Tato
uziteCnost nemusi byt vzdy jednoduse pfimocara a ekonomicky vyjadfitelna (napf. vliv lesa na
biologickou diverzitu krajiny nebo estetické plsobeni lesu v krajin€). Mira uzite¢nosti tak vyjadfuje
dilezitost dané funkce pro spole¢nost a zavisi na nékolika faktorech:

- Potiebé dané funkce pro spolec¢nost. (Napf. ve stfedovéku byla dllezitou funkci pohrani¢nich
komplext lesa neprostupnost pro cizi armady. Na této funkci lesa nékdy zavisela existence
spoleCnosti a jeji dllezitosti odpovidal i postoj panovnikl k zajiStovani spravného pinéni této
funkce. Dalsi pfikladem je paseni hospodarskych zvifat v lesich, kdy lesy plnily dllezitou funkci
pro vyzivu obyvatelstva. Oba tyto UuCinky uz dnes mezi funkce lesa nepatfi).

- Umisténi lesa v krajiné. U mnozstvi funkci zavisi jejich uziteCnost na lokalizaci lesnich porost(
v krajiné. (Napf. hodnota rekreacni funkce klesa se vzdalenosti od velkych mést, nebo vyznam
vodoochranné funkce kleséd se vzdalenosti od vodniho zdroje). Dulezity je i geometricky tvar
lesniho porostu a jeho umisténi v terénu. (Pas lesa umistény ve sméru vrstevnice na zemédé&lsky
vyuzivaném svahu bude mit velkou hodnotu jako protierozni opatfeni, zatimco stejny pas
umistény po spadnici bude z tohoto hlediska prakticky bezcenny. DalSim pfikladem muze byt
rozdil mezi vyznamem lesniho porostu pro ekologickou stabilitu v rozsahlém komplexu orné pudy
a nebo uprostfed komplexu lesu s vysokou ekologickou stabilitou).
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- Stavu infrastruktury lesnich porosti. UzZite¢nost lesnich porostl pro plnéni nékterych funkci
zavisi na stavu ,kultivace krajiny na uzemich, ktera tyto funkce plni. (PInéni rekreacni funkce
Casto vyrazné ovliviiuje mnozstvi a stav lesnich cest vhodnych pro rekreaci, vybavenost drobnymi
zafizenimi jako napf. lavickami nebo altanky, a naopak negativné muze tuto funkci ovlivnit
neprostupnost terénu po té€zbé& nebo cesty zniCené té&zebné-dopravni erozi. Jinym pfikladem
muZze byt vliv sité eroznich ryh na pInéni vodohospodarskych funkci.)

- Potencialu lesniho stanovisté, slozeni a stavu lesnich porosti. Otazka ,funkéniho
potencialu® lesa je v souasné dobé pfedmétem fady vyzkumnych praci, které pfinaseji mnozstvi
cennych vysledk(. Pfi aplikaci téchto vysledkl je ale dulezité si uvédomit, ze jde o potencialy
jednotlivych G¢inkd a velikost téchto potenciald nemusi byt pfimo Uumérna uzite€nosti téchto
ucinkd. (Prikladem muaze byt desukéni Uc€inek lesa, ktery je na mnoha mistech s prfebytkem vody
velmi cennou funkci, ale jinde, napf. v povodi vodniho zdroje, kde je vody nedostatek, mize
desukéni UCinek lesa jeSté zhorSovat situaci a je tedy nezadouci).

Kratky nastin vyvoje zohlediiovani funkci lesa

Vyznamnéji se funkce lesa zaCaly zohledfiovat po druhé svétové valce. Lokalizovani a
zobrazovani rozlicnych pozadavkd na les se stalo soucasti specialnich prizkumua, které byly
realizovany pfed vyhotovenim lesnich hospodarskych planl. Vznikaly elaboraty, které feSily
rlznorodé a Casto protichldné pozZadavky Clovéka na les. Zakladnim problémem vSech téchto
podkladl bylo pouziti riznych méfitek, formatt i znackovych kli€d map. Zobrazeni riiznych
informaci v jedné mapé nebylo jednoduché a vyzadovalo si relativné vysokou pracnost.

To bylo pozvolna odstrafiovano koncem 80. let, kdy se objevily prvni geografické informacni
systémy (GIS). Ty umoznily soubézné zobrazeni rliznych grafickych a Ciselné-databazovych
informaci. Tak vznikla moznost kombinovat nejrliznéjsi podklady a zobrazit souvislosti, které byly
predtim jen malo patrné.

Od 90.let 20. stoleti se GIS rychle uplatfiuje i v lesnictvi. Zpo&atku se vyuzivaly jenom jako
pomlcka pro rychlej$i a preciznéjSi zpracovani lesnickych map. Posléze doSlo i k Sir§imu vyuziti
dalSich moznosti GIS — pfedevSim k analyzam nad krajinnymi daty. Tim se umoznilo rychlé a
efektivni lokalizovani rozpor( ve vyuziti krajiny a usnadnilo se hledani feSeni.

PFi rozmanitosti pozadavkU na plnéni riznych funkci lesa dochazi v posledni dobé stale ¢astéji ke
stfetum zajmua nékterych skupin. Proto vyvstava potfeba srovnavat jednotlivé funkce podle jejich
dllezitosti, hodnoty a pfinosu pro spole¢nost .

Uz nestaci pouze informace mit a moci s nimi pracovat v ramci odbornych pracovist. Je nutné
poskytnout data i vefejnosti, a to v co nejsrozumitelnéjsi podobé. Pro tento ucel se zacdina
vyuzivat internet. Vznikaji prvni mapové servery, které zpfistupfiuji podklady doposud ulozené
v analogovych mapach a na pocitacich odbornych organizaci.

Oblastni plany rozvoje lest
VySe popsany vyvoj vedl k shromazdéni velkého objemu dat, které byly od pocatku 90. let
pfevadény do elektronické podoby. Vroce 1996 doslo Kk privatizaci lesnické taxace a
k rozhodnuti, Ze vesSkeré specialni prlizkumy provadéné pred tvorbou nového LHP budou
transformovany do nové podoby.
V letech 1998-2001 zpracoval Ustav pro hospodaFskou Upravu lest Brandys nad Labem veskera
dostupna data a informace tykajici se hospodareni v lesich do elaboratu, ktery dostal nazev
Oblastni plany rozvoje lest (OPRL). Vznik OPRL byl legislativné oSetfen v lesnim zakoné. OPRL
byly vytvofeny pro jednotlivé pfirodni lesni oblasti a po svém dokonceni sestavaly ze souboru
map v mefitku 1 : 25 000 a z textovych &asti, které obsahovaly souhrny shromazdénych dat,
jejich vyhodnoceni a komentare. Kromé problematik zpfistupnéni a ochrany lesu feSi OPRL také
funkce lesu. Data graficka a rovnéz textové ¢asti za jednotlivé pfirodni lesni oblasti byly umistény
na CD nosiCe a vydany také knizné.
Tento zpuUsob prezentace informaci vSak brzy prestal vyhovovat, navic témata i data OPRL
zalaly zastaravat a nastala nutnost je aktualizovat. Proto byl v roce 2003 spustén Mapovy server
OPRL, ktery pravidelné aktualizovana data zpfistupfiuje vefejnosti. Mapovy server OPRL je
pFistupny na webovych strankach Ustavu pro hospodaFskou Gpravu lest Brandys nad Labem na
adrese:

www.uhul.cz - MAPY - Oblastni plany rozvoje lest
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Clenéni Mapového serveru OPRL

r..V|' stréka

Mapserver OPRL (Obr. 1) prezentuje data pofizena a garantovana UHUL a také data prebirana
od jinych organizaci. Data a databaze jsou rozdéleny do 2 €asti a na nékolik skupin. Ty tvofi
mapy specializované a mapy prehledové.

Mapy prehledové se Cleni na skupiny:

- vrstvy - vektorové data

- rastry

Mapy specializované se &leni na:

O O0OO0OO0Oo

OO0O0OO0Oo

OO0OO0OO0OO0OOOO0ODO

pfirodni lesni oblasti (PLO)

spravni Clenéni

mapa CR

povodi IV Fadu dle statni vodohospodéarské mapy
klad map SMO

stinovany reliéf

digitalni model terénu
ortofotosnimky

podklady Katastru nemovitosti
obrysova mapa LHP LCR, s.p.

mapy typologické

mapy cilového hospodafreni
mapy lesnich vegetacénich stupnu
mapa dopravni

mapa ochrany les(

mapa USES

mapy funkéniho potencialu

mapa deklarovanych funkci lesa
mapa pudnich sond

Ke kazdému zakresu v jednotlivych vrstvach je pfistupna databaze se zakladnimi informacemi o
objektu v€etné data posledni aktualizace (pozn. zvolené vrstvy se zaénou zobrazovat az pfi

zveétSeni na urcité méfitko)

Mapa funkéniho potencialu

- hydricky potencial (melioracni okrsky),

- ptdoochranny potencial,

- svazna a poddolovana uzemi (dle registri Geofondu),
- kritické sklony svahu (vyhledové terénni typizace),

- rekreaci zatizeni Uzemi,
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- diléi populace dfevin (specifické populace dfevin — napf. tfebonska borovice).

Mapa deklarovanych funkci

- ochranna pasma vodnich zdrojl (dfive PHO),

- ochranna pasma légivych zdrojd a mineralnich vod,

- chranéné oblasti pfirozené akumulace vod,

- velkoplodna zvlasté chranénéa uzemi (véetné zonace),

- maloploSna zvlasté chranéna Uuzemi,

- kulturni pamatky,

- archeologické zény (zony kolem archeologickych nalezist, kde je tfeba konzultovat zemni prace
se Statnim pamatkovym ustavem,).

- genoveé zakladny lesnich dfevin,

- uznané zdroje reprodukéniho materialu,

- lesy pfiméstské a rekrealni (rekreacni lesy, lesoparky a sportovni arealy),
- myslivecka zafizeni (obory, bazantnice),

- lesy lazeriske,

- lesy se zajmy armady,

- stanovisté lest ochrannych,

- dobyvaci prostory nerostnych surovin.

Mapa ochrany lesa

- podmacené lokality,

- plochy poSkozené vétrnym polomem,
- plochy poSkozené snéhem,

- plochy poskozené zvéri,

- pasma ohrozeni imisemi.

Mapa zpristupnéni lesa
- lesni komunikace (odvozni cesty).

Vyznam a vyuziti Mapového serveru OPRL

OPRL a jeho elektronickou podobu Mapovy server vyuziva predevSim statni sprava pfi
naplhovani statni lesnické politiky. Taxacni kancelafe vyuzivaji dilo OPRL jako podklad pro tvorbu
lesnich hospodarskych plan a osnov. ZplUsob sbéru a zpracovani dat byl tomuto zaméru sice
pfizplsoben, pfesto v8ak ma pouzitelnost OPRL pfi tvorbé lesnich hospodarskych plani své
meze. Nemuze napfiklad nahrazovat katastralni elaborat, protoze data byla snimana nad rastrem
lesnické hospodarské mapy v méfitku 1 : 10 000.
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Moznosti vyuziti dat OPRL mimo lesni hospodarstvi

- ochrana pfirody (napf. mapovani Natura 2000),
- ochrana a tvorba krajiny,

- Uzemni planovani,

- ekologické a biologické studie a projekty,

- oceflovani lesnich pozemka,

- zjiStovani moznych stfetll zajmu v krajiné.

Mapovy server OPRL umoznil souvislé zobrazeni geografickych dat napfi¢ CR a zpfistupnil
mnoho dosud nepublikovanych informaci Siroké vefejnosti (Obr. 2). Vznikla platforma, ktera byla
v roce 2003 ocenéna jako Geoaplikace roku 2003.

Na této platformé jsou publikovana i data jinych organizaci pomoci sluzby wms. Byl to jeden
z prvnich pogina tohoto typu v CR. Vyvoj véak mezitim pokrogil, a proto jiz dnes existuje nékolik
podobnych aplikaci, které spravuji jiné organizace a nabizeji jiné spektrum sluZeb. Budoucnost je
oteviena. Zacina se diskutovat o podobé OPRL Il. Samotna aplikace bude také modernizovana a
pravdépodobné rozSifena o detailnéjSi textové informace o jednotlivych vrstvach, o razné
statistiky i 0 moznost vytvaret si prehledy a sumare dle vlastnich kritérii. Tim se zvysi hodnota
Mapového serveru z hlediska rozhodovani a fizeni proces(.

Jak dal

Mapovy server OPRL bude i nadale poskytovat co nejvice uziteCnych informaci v oblasti
hospodareni s krajinou v kombinaci s ochranou pfirody i jinymi sektory. Lesnictvi, vyuZivani
krajiny i jeji ochrana se navzajem potifebuji. Jaka bude podoba OPRL Il a co pfesné bude
obsahovat, zavisi na pozadavcich spole¢nosti - tedy i na nas.
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Summary

People put different economic, social and environmental demands on forests, which require
different management methods. These methods are often mutually exclusive from the points of
view of particular forest functions and human needs. Awareness of these contradictions is
prerequisite for finding an acceptable and appropriate forest management. Only then it is possible
to find a solution that will satisfy the most important requirements.

The first attempt to comprehensively map all the requirements that are put on the forest in the
Czech Republic has been made in elaborating Regional Plans of Forest Development (OPRL) in
1998-2001. OPRL connects various special surveys in one unit and allow a coherent view across
the entire country. All information has been processed and made available both in printed form
divided by forest areas and in electronic form as text, spreadsheets, and GIS data. All OPRL were
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discussed and approved by the Ministry of Agriculture under the Forest Act which legally defines
its creation, content and form.

Soon became clear the need to update some data again.. In addition, new data sets from other
organizations (AOPK, Geofond, CUZK, Heritage Institute, etc.) have been obtained. At the same
time publishing OPRL in a form of books and CDs containing approved OPRL proved to be too
slow and inconvenient. Therefore other solutions have been searched. In the years 2001-2003 an
internet application has been developed, which presents all the appropriate data on the web.

Today, the FMI within OPRL survey maps part of the above mentioned information and publish it
along with the data from other organizations through OPRL Map Server, which allows
visualization of the requirements described and their interrelationships. All layers of the Map
Server are periodically updated. This platform does not require special GIS application; it uses a
standard Web browser. Different raster and vector layers can be variously combined. That allows
highlighting and better understanding the context of the interaction between forest and landscape
and implementing the best ways to its management.

MapServer OPRL is a living work. At one time it was unique within the Czech Republic. It was
awarded the Geo 2003 award. Its uniqueness lays in the possibility of a coherent view across the
Republic, legislative definition of OPRL as well as easy and intuitive operation.

Its future is further opened. The discussion on the form of OPRL Il begins. The application itself
will be upgraded and possibly extended by more detailed text information about different layers,
the various statistics as well as the ability to create custom reports and summaries according to
own criteria. In the future, it will provide the most information in the field of landscape
management in combination with nature protection. Its form depends on the requirements of
society.
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