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THE AREA EVALUATION WITH THE SCOPE OF ABILITIES
FOR DESIGNED PLANT SUCCESSION

Rostanski, Krzysztof M.2

Abstract: Plant succession could be an important tool in landscape design, especially in the areas
of brownfields, where native, ruderal plants of wide ecological adaptation seem to play a significant role
in the biological diversity of the place. An adequate area evaluation should recognise the nature value of
the area concerned and its surroundings. Among the most important elements to assess are ground con-
ditions, soil pollution, humidity etc. There arises a question of the usability of the existing soil. Its con-
ditions, if heavily degraded, may affect the stability of new plantations. In the case of covering the
ground with new soil, one should assess its negative impact on the existing flora. Another element is the
ecological value of the existing plant cover and a possibility of its further adaptation. The question is
whether they create a sufficient ground cover, and whether these plants could be used in the future devel-
opment. Another question refers to the sensibility of the biotope for a designed change and the influence
of plants introduced, with their possible expansion. The evaluation should also state which existing ele-
ments are acsthetically acceptable according to the designed vision, locality and public demands.
Agricultural activities may cause a disaster to the succession already functioning. Thus, a designer is
faced with a very important decision - to create a nice plant cover, but quite often Impermanent, or to
leave the area for a more permanent community, more valuable ecologically, but less picturesque.
Sometimes the opposite approach to the total design is very useful. Leaving some parts of the designed
area untouched, or with very limited management, can preserve important nature values. This could be
achieved by employing Land Art forms. This article shows the applicability of the method described in
a few chosen areas located in Upper Silesia, Poland: spoil heap reconstruction in Chelm Sl., brownfield
in Zabrze, Swierczewski Park in Zabrze and Tysiaclecia Park in Sosnowiec.

Key words: plant succession, tool, landscape design, area evaluation, abandoned places, brown-
fields, land Art, biodiversity

INTRODUCTION

Nowadays, with the overwhelming, global pressure of unification, any attempts made to
preserve local values are of great importance. Protecting local values is emphasised in the
Convention on Biological Diversity and the European Landscape Convention. Both conven-
tions promote activities enhancing differences between the regions according fo landscape
and natural environment. We can distinguish various laws regulating environmental protec-
tion depending on the type of area. On the European level, the most important objects are cov-
ered by the Nature 2000 network. On the regional and local levels in Poland, elements of the
ecological system are indicated as - biodiversity sources, ecological corridors, wide scale bio-
active zones. They affect all levels of spatial plans. Nature elements are protected in the form
of areas, habitats, and particular specimens of trees. It should be stressed that not only the
most natural and valuable objects should be under protection, but also the value of common
green areas as the bio-transfer paths (Miklos, 1995). All kinds of biodiversity protection may

! Silesian University of Technology, Faculty of Architecture, Akademicka 7, 44-100 Gliwice, Poland:
phone:(+48 32) 237 23 58, fax:(+48 32) 237 13 18 4/ krzysztof. rostanski@pols!.pl
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take passive or even active forms, like habitat creation (from: Truman 1., 2006. Habitat cre-
ation, University of Wolverhampton, England, lecture at Silesian University in Katowice,
Poland, 05.2006), and other planting activities enriching local biological diversity (Koster,
2001). Places developed in this
way, although not of the high-
est ecological value, have sig-
nificant potential in the local
| nature system of urbanised ter-
ritories. These are especially
brownfields, abandoned places
and wastelands. Ideas of
enriching biodiversity there 1s
gaining still more interest
(Vries et all., 2006). Especially

brownfields needs special pro-
Figure 1: Ruderal vegetation of exceptional aesthetic value on posals to create there well bal-
spoil heap in Chelm SI.

anced green cover (Patrzalek,
1997, 2006). Among various methods plant succession is being considered as a good tool in
landscape architecture though it may bring some threats (Kuhn, 2006). Mentioned activities
represent the landscape ecological approach which views the whole landscape as a complex
of many biotic and abiotic factors. They all should be considered in a proper assessment.

ENRICHING LOCAL BIODIVERSITY

It is still necessary to make people aware of the value of local nature. Biodiversity does
not mean simple richness of plants and animals of any kind. Expansive, introduced plants
may invade territories outside the designed area and sometimes change valuable ecosystems.
Thus, the role of introduced plants in green areas should be considered carefully. When
choosing plants, accommodation and casiness of further succession should not be the only
factors to be taken into account (Potteiger et all., 1998). It is also possible to use domestic
plants in green areas, although they are not so beautiful as common ornamental plants. Some
problems with production and accessibility of material in nurseries could be overcome by
replanting material from the surrounding areas or collecting seeds. However, it may cause
problems in implementation, especially if it comes to meeting deadlines. Restoring natural
plants in protected areas is quite complicated, and requires doing research and obtaining legal
agreement. It is much easier in common places, but appropriate research and area evaluation
should be also carried out.

AREA OF RESEARCH

The criteria of area evaluation are the result of research based on the examples of propos-
als for development of parks in Upper Silesia, Poland. To illustrate the complexity of the prob-
lem four examples were chosen. A spoil heap reconstruction in Chelm SI. gave an opportuni-
ty to use domestic plants as basic plant material. The place of about 50 ha was located outside
villages, far from any kind of settlement. The area evaluation showed that the spoil rock
deposited there created habitat unsuitable for most plants. Only some kind of ruderal plants
succeeded in growing there. Near the area of the heap there is a wood, valuable ecologically,
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and a pond with natural flora and fauna. For instance, the number of birds found reaches 50
species. The area is inhabited by twelve mammalian species and a large number of other ani-
mals. The easiest way of bringing the area into cultivation was to cover it with soil or to fer-
tilise its surface, creating thus :

grass cover. Fifty hectares of
the area concerned made this
idea impossible to implement. 7
Planting trees was very limited | -
there, mostly because of the
possibility of ignition of the
spoil heap. There is a polluted |
creek and three ponds, two of |..;
which with developed succes- f:é
sion and one heavily polluted.
Because of already developed

succession on spoil heap sur- : — ) ; 2 _ .

£ d 15 diiiish CHE Figure 2: Design of Tysiaclecia Park in Sosnowiec. Spoil heap
acg an_ 0 ‘lmlnls COS_ = surface will have pattern of lawn among area naturally succeed-
cultivation, it was decided to ed by ruderal plants.

create patches of fertilised soil sown with seeds of chosen ruderal plants already present in the
arca. These patches, called "centres of dispersion”, were designed in an aesthetic pattern. The
idea being implemented there should protect valuable nature elements of the surroundings.

T i i)

A similar case was the brownfield at Zabrze-Zaborze. That place, of about 14 ha, is
designed for sale and waiting for its final developing. The evaluation showed well-developed
succession of ruderal plants in most of the area. Some parts were covered in sand, others in
coal dust mixed with spoilt rock. They give an interesting impression of bright and dark
patches divided by the greenery of plants. The aesthetic appearance and value of the existing
plant cover suggested its possible use in fur-
ther developing. No valuable nature ele-
ments were noticed around. Under such

Criteria Assesment Targets Decision Design

e R I S S . . i . Natural
_Role in nature structure ™
Connections with nature structure’

\
Habitatciferentiation X \ conditions it was decided to design an aes-
Ecolegical ape of area ] . s .
- : /] i \ thetic pattern of "centres of dispersion" and
O - i e a very limited number of trees so as not to
s £ |k cause problems with the subsequent, final
TBictop potentiality T E 3§ |3 :
@values 1] & é 8 developlng.
| Plant tendencies N
!

Swierczewski park in Zabrze is a wooded
1 area of 40 hectare, with planted boreal forest
Formal trees. The assessment stated a succession of
oak-hombeam flora and no renewal of boreal

Figure 3: Scheme of desfg_n process wfth the use species, which gives an impression of the real

of plant succession as an implementation tool. potential flora of the place. The park has lost
its function as a productive forest and has become an urban wood now. The natural value of the
area is not very high, but it is growing. There is an interesting pond in the middle of the area, with
various animals frequently seen there. Some of them are rare in Poland - for instance kingfisher
(Alcedo). At the beginning of the 20th cent. the park belonged to an industrial firm. Some beau-
tiful lanes lined with trees are the remains of the past. In accordance with the area assessment, it

.\I

Cultural|Role in urban structure
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has been decided to leave most area for natural succession or to encourage it there, which will
return the potential flora to the area. Some domestic trees, providing food for animals, are
designed there as colour dominants, especially in spring or autumn. To make the park safer, fire-
roads have been designed and special zones without shrubs along paths, which enables visual
penetration. To meet the needs of a city park, a small ornamental garden has been made. The idea
of the park tries to protect and support the existing nature and cultural values.

Tysiaclecia park in Sosnowiec covers an area of about 100 ha. Most of it is the remains of
a former sand-mine, re-cultivated by planting mainly poplars, birches and locust trees. There
are visible old illegal surface excavation of coal - interesting remains of XIX century. The
area is divided by unused rail embankments. In the western part is a spoil heap grown partly
with advanced ruderal plant succession and partly with pine and birch trees. Artificial wood
planted on park area is succeeded by oak-hornbeam and boreal flora, depending on the vari-
ous soil conditions. Certain protected plants such as Epipactis helleborine and Vinca minor
can be seen there. The park is designed to meet various public needs. The facilities are locat-
ed in places of a lower ecological value. The wood is to help to rebuild the tree composition
into a more domestic one and adequate to the potential flora. The spoil heap will have shaped
patterns of lawns among the areas succeeded by ruderal plants.

EVALUATION CRITERIA

For ecological balance on the urban scale, the evaluation criteria should comprise the follow-
ing elements: environmental - level of emissions, dimension of the degraded area of town, town
area dimenslons; vegetational - rate of vegetation, level of synantropisation, biodiversity of vege-
tational formations, area dimensions, ground plan of vegetation, distribution of vegetation within
a town area, relation between vegetation and the surrounding landscape, ecological and environ-
mental importance of vegetational formations (Supuka, 1998). When moving from the urban scale
to the implementation scale, the above mentioned criteria should be more detailed. Moreover, a
development proposal considering the results of such evaluation should take into account not only
the existing state but also a time factor. Natural tendencies of plant succession are vital for using
as a development tool. Demands of the implementation scale strongly emphasise social and cul-
tural influences on the greenery designed. Accepting such ideas, the most important criteria for
arca evaluation on the implementation scale are as follows:

1. ECOLOGICAL

ROLE IN NATURE STRUCTURE OF AN URBANISED REGION

- source of biodiversity - high value - limited changes

- element of ecological corridor - medium value - changes dependent on the local condi-
tions, enhancing biodiversity

- additional element - low value - changes dependent on the local conditions

CONNECTIONS WITH NATURE STRUCTURE OF A TOWN
- well connected with other elements - high value, enhancing biodiversity - if needed
- spot like - low value, possible various forms of developing
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HABITAT DIFFERENTIATION
- high - high value, enhancing biodiversity - if needed
- low - low value, possible various forms of developing

SHAPE OF AREA

- compact - high value, various forms of developing - if needed

- sprawl like - medium value, enhancing biodiversity - if needed

- segmented - low value, possible enhancing biodiversity, various forms of developing

AREA DIMENSION (SUPUKA, 1998)

- over 2 ha - high importance, enhancing biodiversity

- 0.5 - 2 ha - medium importance, enhancing biodiversity - if needed
- below 0.5 ha - low importance, various forms of developing

SOIL CONDITIONS

- possible adaptation, very limited agricultural activities

- needed partial change - agricultural activities limited to part of the area, or limited fer-
tilising of the whole area.

- needed complete change - exchange of the whole ground surface

WATER

- possible adaptation, depending on the situation limited designed activities, or enhancing
ecological value

- needed retention activities

-reducing of retention abilities is out of the question

2. VEGETATIONAL

BIOTOP POTENTIALITY

- potential flora - high value - protection, enhancing biodiversity - if needed

- potential flora mixed with synanthropic and ornamental plants - medium value - enhanc-
ing biodiversity

- synanthropic and ornamental plants - low value - possible enhancing biodiversity, vari-
ous forms of developing

FLORISTIC VALUES

- presence of protected and rare plants - high value - needed protection

- presence of domestic plants within natural communities - protection and enhancing bio-
diversity if needed

- presence of synanthropic plants covering degraded ground - possible adaptation depend-
ed on proposal idea

- presence of synanthropic or ornamental plants invaded natural communities - need of
agricultural activities diminishing their role
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TENDENCIES

- increasing role of domestic plants - support the tendency

- increasing role of synanthropic plants - support or diminishing the tendency according
to proposal idea

- increasing role of expansive, introduced plants - diminishing the tendency

3. FAUNA

- presence of mammal and other species - limited changes, enhancing biodiversity if pos-
sible
- presence of bird species - enhancing biodiversity if needed

4. CULTURAL

ROLE IN URBAN STRUCTURE

- well-ordered element with a high ecological value - protection, very limited changes

- well-ordered element with a high aesthetic value - protection, very limited changes

- element with a considerable nature value, aesthetically acceptable - possible limited
changes

- unordered element with a high ecological value - needed changes within aesthetic range
and protection of ecological values

- unordered element with a low ecological value - needed changes

CONCLUSION

Following such criteria should be determined by the need or possibility of using domes-
tic plants in a development proposal. This idea can be implemented in two ways: firstly, by
protecting and shaping the existing greenery with small architectural elements and a road pat-
tern; secondly, by enhancing nature values with seeding and planting domestic plants and
with some agricultural activities. Aesthetics could be naturalistic or formal, but both should
accept temporal dimensions of a designed effect. Various kinds of earthwork are possible, but
with regard to existing nature values. Some designed changes in ground surface conditions
may cause predictable changes in succession.
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