
Role of pilot projects...

215

4. PILOT PROJECTS TO STRENGTHEN REGIONAL 

IDENTITIES AND LOCAL ECONOMIES

4.1. ROLE OF PILOT PROJECTS AND PRINCIPLES

SHAPING AND MANAGEMENT OF CULTURAL AND NATURAL 

LANDSCAPE ELEMENTS AS WELL AS THEIR PROTECTION

AND SPATIAL PLANNING

4.1.1. Principles of good practice and pilot projects

The term ‘good practice’ can be found in numerous aspects of human activ-

of norms accepted by the members of a particular community and, to a certain 

basic principle here is the compatibility of planned and realized aims with an accu-

and utilization of practical results of conducted activities. 

-
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vising. In regards to cultural and natural landscape elements management, we deal 

with the wider approach.

-

-

rial activities at a given point in time and space, having an impact on the physical 

-

of living, increase the environment’s assimilative capacity, or in any other way 

-

ence on the natural environment, which was more often harmful than harmonized. 

degradation. That is why landscape protection needs to have a complex character 

and needs to involve both natural and cultural landscape. 

-

–

–

–

–

-

These organizations mainly act within nature and environment protection. 

of predicting future states, which refers to designating land for various purposes 

of landscape shaping and protection primarily because it shapes space according 

-

various levels, which restrict the use of valuable elements of natural and cultural 

-
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-

-

areas.

4.1.2 Pilot projects and principles of good practice in cultural landscape 

two basic categories: basic studies and applied studies. Basic studies involve sci-

-

also referred to as theoretical studies. Applied studies, on the other hand, aim at 

-

model relationships between activities for cultural landscape planning and spe-

-

Therefore by default, this regulation also concerns landscape shaping. 

voivodeship spatial management plan, we could point out the following: the sys-

tem of protected areas, including the areas of environment, nature and landscape 
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protection; health resort protection; natural heritage and monument protection; and 

the protection of goods of contemporary culture. The voivodeship spatial manage-

These areas constitute the most valuable elements of space exposed to damage as 

example, ecologically protected areas and areas of restricted land use created on 

of issues regarding landscape protection and shaping. 

A community study of the conditions and directions of the spatial man-

determinants and in the one identifying spatial planning directions. Among the 

elements appearing in the context of development determinants, we can mention 

regards to environment, nature, and landscape protection. On the other hand, the 

section dealing with directions of spatial development includes regulations, which 

-

tection areas and the principles of environment protection, resources protection, 

-

-

-

ship and community development strategies. A strategy, in the most general sense, 

-

-

derstood in such a way consists of the following: an active relationship to reality 

development processes effectively. 

a community, should implement strategic policies understood as a system of long-

the existing system of values and development missions. They are most often for-
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-

ing management effectiveness, protecting the natural environment and landscape, 

The process of development of a community development strategy is com-

posed of four fundamental stages. These stages include: diagnosing and evaluating 

the structuralization of problem issues as well as analysis of issues concerning the 

ecological sphere and environment protection are carried out. 

selecting fundamental development issues, particularly in communities character-

ized by high variability of these phenomena. 

to strengthen the role of cultural landscape protection and shaping issues within 

consideration at all levels of spatial planning. Therefore, an amendment of legal 

It is also necessary to point out that regulations of local spatial manage-

ment plans with regards to agricultural areas are characteristic for the fact that 

legal articles. Thus, agricultural production areas lie within the interest of spatial 

-

poses. Other investment activities in rural areas, such as land consolidation and 

exchange, hydromeliorations, building country roads are not correlated with the 

system of local spatial planning in the legal and organizational sense. 

-

ods of conduct in the processes of designating land for various purposes as well 

as land consolidation and exchange, building country roads and technological in-

frastructure, and hydromeliorations. For spatial planning understood in such a 

way, local spatial plans can be realized through property buyout or expropriation, 
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building permits, decisions about development conditions, pre-emptive right, or 

do not envisage systematic activities connected with the so-called comprehen-

postulate such changes in legislation regarding spatial management so that spatial 

character including both the management of built-up and urbanized areas as well 

as the areas of agricultural production space. 

The participation of local communities and ecological organizations in the 

landscape protection and shaping in the process of spatial planning and manage-

ment. The participation of the social factor in the process of spatial planning is 

community council as well as in administrative procedures leading to the decision 

on development conditions and land management conducted by the community 

-

a universal character. By using the word “everybody’, the legislator gives all natu-

ral persons, legal persons, organization units without legal entity, and groups of 

people the right to formulate critical statements regarding the proposed solutions 

demonstrate the existence of legal interest, which can be violated by decisions 

therefore no doubt that this right is given not only to the owner of the property 

which the plan concerns but also to social organizations, such as ecological as-

sociations. Thus, the mayor of the city or town is obliged to investigate comments 

In the case when there is no local spatial management plan, management di-

development and management conditions for this area. The localization of a pub-

lic purpose investment is decided upon the basis of a decision on public purpose 
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investments, whilst land management direction and development conditions for 

-

Therefore we might conclude that ecological organizations can demand par-

ticipation in administrative proceedings which concern someone else, that is pro-

ceedings in which this organization is not a side. 

The demand of a social organization to participate in administrative proceed-

-

-

zations are provided with a wide spectrum of possibilities of participating in ad-

ministrative and legal proceedings connected with the development of the local 

plan and decisions on development conditions, including the decisions within en-

vironment protection and landscape protection and shaping. 

-

in these areas. 

few general conclusions. Firstly, the issues of landscape shaping and protection are 

-

ably to the size of the study, they are analysed at the level of local spatial planning. 

voivodeship development strategy and a community development strategy. The 

issues of ecology and environment protection, including landscape protection, ap-

pear both at the stage of selecting basic development problems for each strategy 

-

eration in communities characterized by high variability of cultural landscape and 

in communities where landscape protection is indispensable. 
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-

-

ing legislation on spatial planning.

Other activities within landscape protection and shaping include the partici-

pation of local communities and ecological organizations in the spatial planning 

part in administrative and legal proceedings connected both with the procedures 

of creating and passing a local plan and with the process of deciding about devel-

opment conditions and localizing public purpose investments. 
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CULTURAL LANDSCAPE IN MALOPOLSKA SHAPED

The article presents examples of comprehensive regional activities aimed 

at protecting historical cultural landscapes. The chapter dwells upon the assump-

tions and results of a programme developed for the enhancement of economic 

-

discusses its actual and potential outputs. In terms of methodology, the chapter is 

based upon an iterative method, synthesis and example study. 

 and the popu-

-

Thus, the economic situation and particularly sources of income in moun-

possesses the least favourable conditions for the development of agriculture as the 

leading economic function. This is the case mainly due to its lowest average farm 

agricultural productivity, determined by farm structures, described as the worst in 
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4.2.1

-

-

losses in grazing and processing of sheep products. The decrease in employment 

had a family character. 

-

employment for about 1 000 people in the sector of sheep breeding and for 9 000

people in sectors connected with breeding and in tourism. 

-

tivities within the programme, it should be said that the development of tourism 

-

sity of developing small tourist infrastructure or building observation platforms in 

selected spots in the mountains. 

The decline of sheep grazing also brought about negative phenomena in the 

into abandoned mountain meadows, natural habitats for numerous plant and ani-

mal species, which results in their disappearance. This concerns endemic species, 

Crocus 

scepusiensis

will face extinction within the next 10-15 years. Research conducted by the Insti-

-
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Restoration of sheep grazing within the area of traditional pasture lands (his-

-

munities which are about to disappear, as well as protect cultural elements of the 

4.2.2

-

-

-

moderately cold, very cool, cool, moderately cool, moderately warm, and the zone 

-

tats (forest, meadow, peat bog, water, xerophilous habitats, areas of agricultural 

secondary communities, meadows play the most important role in this timber belt. 

These include semi-natural communities, created as a result of forest clearings 

bentgrass (Agrostis Gladiolus

grass (Poa chaixii Veratrum lobelianum

grass (Nardus stricta

-
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4.2.3

-

communities. Above all, they introduced and popularised highland grazing and 

shaped local music, art, and architecture. 

th century. It mainly consisted of 

th century and involved shep-

herd and farmer communities searching for land under permanent settlement. The 

th to 

the 15th centuries these areas had not been utilised by agriculture. Therefore, the 

incoming waves of pastoral communities could settle in higher ridge areas as well 

as on mountain slopes, useless in terms of their agricultural potential and worth-

less for local inhabitants. First of all, shepherds grazed sheep on natural meadows 

-

villages and transferred to agricultural economy. 

-

rd

th

to the village was always an important celebration. 

baca

and his helpers (juhasi
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Fig. 39. 

Fig. 37. 

and the disappearing population of saffron 

crocus on a mountain meadow 

Phot. 123. A meadow in the lower timber 

Fig. 38. Driving sheep out to pasture - 
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other hand, in lower areas, the so-called ‘land economy’ ( -

-

ments of pastoral architecture, which included: 

summer shelters for shepherds called – ;

shelters (–

for cheese production;

numerous sheds (– szopy used as a shelter for animals or for hay storage; 

movable enclosures for sheep called – characteristic for pastoral 

economy.

cut lon-

dranice.

-

tion, whilst the history of architecture and culture explicitly shows that it was actu-

ally this architecture that became the prototype of regional mountain architecture 

and similarly to their pastoral prototypes built from logs cut longitudinally. They 

-

-

-

chian origin include: maczuga fujara baca

magura

shape and particular elements, such as white cloth trousers, wide belt, a cape 

(called cucha

-

referred to as now as -

ucts connected with the pastoral tradition. 
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the Tatras’ meadows. However, pastoral practices were most intensive towards the 

Tatras. In return for lost pasture lands, shepherds received the right to graze ani-

these activities, in certain parts of the region sheep population reached record 

-

-

vealed unsuitable approach to nature and culture protection issues in mountainous 

normative approach to nature protection can lead to the violation of natural coex-

istence processes between human beings and nature. However it was the serious 

This led to the disappearance of grazing even on land situated close to villages. 

4.2.3.1

As people gave up grazing sheep, mountain meadows started to disappear 

overgrown with young stands of spruce and willow, which endangers most valua-

ble semi-natural plant communities, characterized by wide variety of plant species 

with abundant purple moor grass. This can bring about the extinction of numerous 

species endemic on mountain meadows and pastures, mainly the saffron crocus. 

-

-

-

Dactylis

glomerata Festuca Trifolium

orchid (Orchis

were covered with mat grass (Nardus stricta , at the moment, abandoned lands 

Deschampsia caespitosa
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to sheep. The plant grows in large clusters and cannot be fought by fertilizing or 

mowing since it is a nitrogenophilic grass and develops even better after moving. 

Tall grass also limits the amount of light, which inhibits the growth of low grass. 

4.2.3.2 The role of grazing

the voivodeship would therefore miss dozens of biotopes and hundreds of species 

-

The role of saffron crocus should be also pointed out, as far as the tourist 

most effective method of protecting this species as well as preventing mountain 

Phot. 124. 
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meadows from forest succession. At the same time, grazing itself boosts tourist 

attractiveness of the area. 

naturally fertilizes meadows, thus safeguarding ecological stability of plant com-

munities and improving pasture sward.

Nowadays, in the context of sustainable development promotion, the so-

-

It should be underlined that preventing forest succession into mountain 

sheep fertilize the crop speeding up nitrogen circulation within the grazed area. 

preferences of sheep in the context of protected saplings. Research conducted at 

-

4.2.4

-

-

portant.

-

ties, which through a wide spectrum of impact were to generate the realization of 

ensure realization of these goals.
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development

and heritage 

protection in 

mountainous

areas based 

on pastoral 

practices

activation

of rural 

mountainous

areas

1.1 Increase of sheep 

headage

development

of tourism 

result of forest succession 

shelters

an important 

element

supporting the 

products

activation

and increased 

involvement

of institutions 

of local 

communities children

local government 

units and other 

institutions

local government units 

implementation

landscape

protection

encouraging shepherds to graze sheep 

in places of particular natural and 

landscape assets 

landscape maintenance of traditional submontane 

landscapes
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-

heritage protection can be found towards the end of the above presented system 

we cannot expect to obtain positive results without implementing interconnected 

pastoral economy in its previous scale and form, especially that this was not the 

regional and traditional products, food industry, and ecological agriculture. There 

are also numerous complimentary aspects: climatic conditions, mineral springs 

connected with landscape and cultural assets create favourable health conditions 

-

tain tourism. 

-

ral culture together with its remaining anthropogenic and natural elements. This 

landscape involves meadows in the timber belt together with their biological va-

riety. This effect can be fully obtained only by restoring sheep grazing practices 

-

threatened by limiting grazing to easily accessible enclaves situated near villages 

in river valleys. 

including lamb, which possesses particular dietary and medicinal properties. It is 

-

tional products. 

Flagship and highly appreciated products in this respect are made from 
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4.2.5

-

-

-

-

-

As a result, certain preparations for the creation of observation towers on 

-

The investments were to be conducted according to national regulations on 

-

by particular committees during which delegates expressed their will to continue 

the programme in its previous form, despite reservations from Regionalna Izba 

-

-

Regionalne programy 

operacyjne
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they could not be realised in accordance with the principles of the Act on Develop-

-

activities, whereas the investments connected with observation towers were includ-

-

gramme is supposed to provide additional legal and contentwise foundations for 

involves training sheep breeders so as to create a group of agricultural producers 

-

-

snowshoes. There are also plans to issue a publication devoted to the culture of 

mountainous areas mainly indented for children. 

It should be assumed that in the following years the local government of 
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AROUND JENA“ AN IMPORTANT EUROPEAN CULTURAL 

LANDSCAPE

-

ley as a cultural landscape of national importance due to its particular density of 

natural and cultural characteristics. This induced the regional planning authority 

around Jena as an important cultural landscape.

-

-

-

landscape development. 

the development of a dynamic model which would contribute to saving and devel-

oping the functioning of local cultural landscape in a sustainable way. The plan-

-

landscape were drafted including recommendations for its future development. 

Additionally, a communication concept was drafted aimed at initiating a pub-

means of communication for its implementation. 
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4.3.1

4.3.1.1 Planning area

-

the study area. Furthermore, the border 

of the planning area was drawn along 

the horizontal line that can be observed 

slope sides on both sides of the river 

of various depths.

The map chosen as a basis for 

graphical presentation shows land use 

patterns and topography on a scale of 1: Phot. 125. 

Fig. 40. 
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4.3.1.2

Besides the analysis of urban and landscape planning, a communication 

–

-

velopment of the cultural landscape,

–

-

ures in the overall concept, 

-

-

4.3.2

-

tions were created, which allowed better visualisation of individual focal points. 
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Fig. 41. 

Fig. 42. 
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perception lines and designing a cultural landscape model.

-

volved:

–

-–

ü

ü

– ü

conservation and development plan of the large scale nature reserve “Orchid –

–

–

Additionally, the following planning documents were used:

–

–

–

Aerial photographs.–

The results were documented in writing and presented graphically on a scale 

4.3.2.2 Results

compiled for the overall planning area.

-

scape has developed as a result of an interaction between various characteristics 

especially important.

Relief.
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by mixed forests. In the municipal area of Jena, the valley extends and offers 

-

able mountain silhouettes. 

-

slumps.

-

-

in the north-south direction, its tributaries structure the landscape in the east-

west direction. Despite the man-made development of the river, large sections 

still maintain their natural features, especially outside populated areas. In the mu-

nicipal area of Jena, several near-natural areas still exist at many sections of the 

Also, three natural bodies of standing water occur in the planning area, situ-

-

-

thropogenic construction and settlement activities and therefore mostly situated in 

cities and villages, the latter type rather exists in the countryside. 
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man-made and vegetative elements occur together within a small area. Due to the 

narrowness of the valley, only very limited space for settlements was available. 

technologies being invented, settlement activities were still restricted. Thus, set-

tlements were established at the bottom and along the less steep slopes which, 

in the side valleys. Because of the way the settlements were embedded in the land-

scape, a high number of border lines as well as a high concentration of man-made 

and natural elements emerged within a small area.

Deep integration of settlement and natural areas can be perceived as one of 

-

Historical land use. Because land use forms persisted over a long period 

and sensibility are especially valuable, such as aesthetically precious and vital bi-

otopes for animal and plant species. On the other hand, their value arises from the 

way they document the past ways of living and former economic methods. 

The most widespread natural elements of the cultural landscape in the plan-

ning area involve arid and semi-arid grassland, followed by meadow orchards that 

mainly concentrate on southerly exposed slopes. The arid and semi-arid grassland 

predominantly occurs in the upper while the meadow orchards in the lower parts 

villages. All over the planning area, some historical forms of forest use occur on 

forested slopes. Juniper heaths can only be found as local relicts, while vineyards 

-
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Phot. 126. Phot. 127. The Käutzchensberg - the last 

vineyard in Jena

Due to a wide range of individual elements under legal protec-

tion, only a few can be enumerated here. At the same time, the examples below 

include several buildings that are not listed as monuments according to the Thur-

-

-

impressive evidence for anthropogenic construction activities at water bodies.

-

-

landscape.

-

scape. There are very few sites within the planning area where none of the distinc-

tive buildings on the mountain range can be seen.

from a long distance. A good view towards the castle stretches even from the top 
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or village districts but also for landscapes. Together with numerous graveyards, 

-

ern part of the planning area, between Kleineutersdorf and Rothenstein, Bunter 

sandstone predominates and is still the preferred building material. Further north, 

the city hall. 

direct interrelations can be seen between the buildings made of natural stone and 

-

ever, such relationships can be also found over greater distances, e.g. between the 

Regional landscape plans provide detailed descriptions of disadvantages 

of various forms of use and their impact on natural scenery. Below, the main 

-

-

tripled mainly due to extensive building development westwards and southwards 

from the city centre. The settlement area doubled again after another construc-
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built from precast concrete slabs not only north and south of the municipal area of 

In the 1990s, further extensive settlement activities begun. In Jena, relative-

At the same time, numerous new industrial estates appeared. Therefore, 

some areas that had been already characterised by dense settlement, became more 

compact or were covered with new buildings (the industrial estate of Unteraue, 

-

-

-

-

have been established.

landscape has been seriously altered. For example, several constructions sharply 

contrasting with neighbouring buildings as well as surrounding landscape in terms 

-

ings that:

-–

have their front walls painted with bright colours or colours that are not –
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are situated in the vicinity or within the view of famous cultural monu-–

–

–

Building proposals

Besides the already existing disturbances, further severe changes to the cul-

tural landscape have to be expected in the future because of intended building 

proposals. These include:

–

–

scenery if they are carried out in sensitive urban spaces. The extension of urban 

settlement spaces – in principle, a positive tendency – threatens valuable green 

areas which become built up. An example for Jena is the building development of 

an open space disappeared, which typically for that period, was related to the sur-

Resource extraction

Opencast mining is a precondition for using regional building material. 

Regarding regional development, there are two lower-priority areas for 

4.2.3

-

ed natural, structural, historical, architectural, and other elements of the cultural 
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perspective of the “users“ was reconstructed and analysed. The basic assumption 

scenery.

-

scape was recorded alongside four main arteries: 

–

–

–

–

-

cultural landscape are determined. Thereby, the following elements were distin-

guished and documented: 

–

–

–

–

Fig. 43.
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Thereby, these elements were differentiated with regard to their meaning 

for the cultural landscape scenery as well as their perception (regional, local, and 

areas with need for action or where certain measures have already been imple-

mented.

In combination with the models that need to be carried out, all points repre-

sent planning aids regarding the section “measures for sustainable upgrading and 

On the one hand, assessment was important in order to restrict certain struc-

tural and spatial aspects, especially in the municipal area of Jena. On the other 

hand, it enabled a “popular“ description as a basis for a broad dialogue with vari-

ous actors. 

Focussing on important perception lines enabled the creation of a commu-

nicable, practice-oriented concept development at a regional level. In the course 

A compiling chapter shows the individual segments and provides assessment in-

dications. The results are presented in writing and on a map. 

already been eradicated or will be in the near future. The assessment was con-

ducted in a verbal-argumentative way. The results of the perception study were 

documented in four perception maps and will be implemented in approximately 

4.3.4

-

presentation of the condition that is intended to be achieved in the planning area 

within 15 years. 

The model will be discussed and agreed on by the advisory board and local 

actors.
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tree-covered slopes, vineyards, orchards, arid grassland, and one of the most im-

century. 

The visitors centre, situated in the central area of the large-scale nature re-

-

come one of the most popular attractions for local people and visitors to the region 

of this cultural landscape.

division of land symbolise ancient cultural traditions, the so called “bio region“ 

-

many, based on historically developed competences in optics and precision en-

The sustainable and regionally co-ordinated land use management of the 

-

Fig. 44. 
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ment, despite a population increase of 10 000 inhabitants. Nevertheless, today’s 

character of Jena as a “green city“ can be experienced to a greater extent than in 

excellent leisure time facilities in the proximate residential environment are the 

reasons why the region of Jena has now reached a top position in internation-

-

clists, and paddlers a new continuous connecting path in close proximity to the 

this path are well signposted while restaurants invite people to rest “on the bright 

water line level. 

Jena has regained its good reputation as a “city on the river“. Numerous re-

has a luggage carrier for boats and bicycles, have, despite an increase in popula-

organic products have become very popular in regional households. 

-

Natural characteristics

:

unique!

–

feature.

–

implications and compensated if necessary. 

–



Development concept...

251

The balanced relationship between nature and wildlife conservation, rec-–

reational function and economic utilisation is a precondition for sustainable pres-

-–

–

conservation of the distinctive relief, especially the upper slopes and pla-–

teaus from dominating visual “overforming“ by forests or building development; 

preservation and development of the well-structured cultural landscape –

mosaic;

cubature, height, and colour of new buildings matching the local land-–

scape;

conservation of slope sides that function as blinds and protection against –

no more declarations of land for resource extraction in regional spatial –

planning;

installation of new wind energy farms only outside the horizontal line of –

the valley plain in selected high priority areas; 

application of impact regulations also for impacts regarding the landscape –

scenery. 

Flora und Fauna

promoting extensive grazing management and mowing of areas that are –

not suitable for grazing in order to retain areas for rough grazing with their arid 

and semi-arid grassland that is typical for this region; establishment of an arid 

biotope connectivity;

preservation and development of linear landscape structures (e.g. hedges, for-–

preservation, protection, and optimisation of water habitats and connect-–

ing them in terms of wetland habitat connectivity;

–
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compilation of a long-term development concept to continue the large-–

strategies for products from cultural landscapes. 

–

renaturation of sealed land;

–

–

-–

tion due to intensive farming practices in the rivershed or development of a buffer 

–

maintenance and development of water bodies by applying environmen-–

tally friendly hydro-engineering methods of construction. 

4.3.4.4 Cultural characteristics

Historically valuable!

– -

cally grown diverse mosaic of different land uses patterns consisting of exten-

sively structured vine and fruit growing, arable farming, grazing management and 

forestry. 

cultural landscape is the combination of ecological, economic, and cultural as-

pects for the protection, maintenance and utilisation of natural resources. 

Besides the autochthonic characteristics of the regional architecture, es-–

larger regional unit. 

The reason for this particularity of the cultural landscape with its numer-–

ous architectural monuments is the fascinating heterogeneity of its monuments: 
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slope sides as well as churches in villages and small towns constitute landscapes 

-

Architecture and monument conservation are therefore of special importance 

as distinctive elements in villages and towns as well as the landscape. Therefore, 

Religion and representation:

preservation, maintenance, and restoration of historical architectural –

–

reviewing the effects of all planning and building permissions regarding –

the protection status of the surrounding architectural monuments. 

Agriculture and forestry:

preservation and utilisation of remaining regionally typical vineyards, –

respective agricultural products;

conversion of arable land into grassland on erosion-prone slopes and in –

-–

telwald“ and coppice forest, and promotion of landscape perception lines (forest 

exclusively near-nature forestry by planting native tree species as well as –

protecting and developing mixed hardwood forests and establishing staged forest 

reviewing the effects of all planning and building permissions regarding –

their impact on the scenery of the cultural landscape.

restoration of historic towns and villages with their typical elements (a –

–

old barns; 
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restoration and conversion of historic industrial and commercial build-–

analysis and reconstruction of historic crossroads as well as former stream –

courses and trenches. 

-

cial, ecological, and cultural perspectives sustainable attractive! 

The existing and historically developed competences in research and in-–

-

stitute the economic basis for sustainable regional and urban development in the 

At the same time, the region strengthens its technological and science –

assets on the basis of inter-municipal land management, according to the criteria 

economy, science and culture within technology and innovation centres. 

–

landscape, which is a unit of manifold nature- and culture-related characteristics 

in combination with attractive infrastructure. 

–

The essential precondition for the conservation and development of the –

cultural landscape is sensible handling of land natural resource by means of con-

infrastructure in a way that uses land and landscape very economically. 

-–

-

–

enhancement of historically developed competences in optics and preci-–



Development concept...

255

production of innovative instruments and solutions for life-science applications 

–

–

estates;

–

–

–

co-ordination of regional land management for sustainable site develop-–

-

cording to the criteria of the “JenArea“; 

promotion of alternative sources of income in agriculture or forestry (e.g. –

development and extension of renewable energies in compliance with environ-

Recreation and Tourism

-–

-

–

–

-–

ternet presentations for visitors, guests, and newly establishing companies; 

compilation of integrative development strategies and co-ordination of –

leisure facilities in close co-operation with representative bodies from economy, 

tourism, nature conservation as well as agriculture and forestry. 

utilisation of synergy effects between eco tourism, extensive farming, –

–

promotion and conservation of regional traditions (e.g. municipal and –

-

education activities regarding regional history;–

initiation of literature competitions (short stories, essays, etc. themati-–
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utilisation of developed sites in reserve within the inner area; –
–

homes;
– Siedlungsbändern

of green spaces between districts; 
restoration of historic architectural and spatial structures; –

–

–
–

well as next to disturbing buildings and building sites; 
–

of towns; 
protection and development of open public and private spaces in town –

districts;
selection of suitable front colours for buildings with landscape impact; –

–
–
–
–

between settlements that are directly related to distinctive characteristics in the 

–

construction of new train stops for commuters; –
analysis, preservation, and signposting of historic relationships between –

roads and paths; 
utilisation and design concepts for derelict land, especially neglected train –

stations and their surroundings.

4.3.5

4.3.5.1 Fields of action along the perception lines

Apart from subordinate and abstract statements regarding models and guide-

spatial relations alongside the four perception lines: 
–
–
–

–
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-

-

ures with respect to leisure- and tourism-related infrastructure must be sustainable 

improved and extended. This includes new public greens, picnic areas, paddling 

historic buildings should be given more emphasis by creating viewing windows.

–

building additional facilities for them and constructing sluices at weirs;

–

and picnic areas, including facilities for protecting boats; 

creation of signposts pointing out surrounding places of interest; –

-–

and conservation;

–

such as the silhouettes of castles, distinctive hilltops, and slope sides by creating 

–

the river in towns and rural districts and mostly off roads; 

-

ternative cycling trails and improvement of access to the centres of towns and 

villages;

transformation of the paths along the railway line into a continuous path by 

closed railway underpass; 

-
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establishment of uniform and continuous signposting for distinctive cultural 

landscape features in towns and rural districts (e.g., peonies, special buildings, 

maintenance of intervisibilities towards culture- or history-related sites of 

interest;

-

preservation and improvement of intervisibilities towards culture- or his-–

tory-related sites of interest by cutting viewing windows, if necessary;

establishment of uniform information boards in towns and rural districts –

about local places of interest at each train stop; 

–

creation of development concepts for neglected train stations and utilisa-–

strengthening of the position of public transport and promotion of special –

railway offers for paddlers, cyclists, etc. 

preservation and improvement of visibility towards distinctive buildings –

slope sides;

–

for towns and villages and other perception lines;

uniform, clear signposting and provision of information about places of –

interest and special features of the cultural landscape; 

–

roads and superordinated side roads as well as planting shrubs and trees at pro-

–

scenic areas. 

4.3.5.2

the survey. For each site, planning instructions and suggestions for measures are 
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of existing investigations, studies, or plans or are in the process of completion. 

Fig. 45. 

Those sites that are not focused on by other investigations and plans, come 

It is possible that some measures will be mentioned more than once, if they 

are important along different perception lines.

The cartographic presentation of the measure sites relates to the respective 

sites of the pre-run -

ried out continuously from north to south for each perception line, whereas the 

of Jena alphabetically.

In addition, an abbreviation is used for each perception line, to guarantee an 

All planning instructions and measure proposals are given a priority that 

-
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and private initiatives are presented in the form of an overview of the respective 

contact persons for the implementation of the proposed measure. 

Fig. 46. 

Fig. 47. 
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4.3.5.3 Selected pilot projects

will be chosen later on as regional focal points for the sub-areas of Kahla, Jena, 

Fig. 48. 

The implementation of models and measures developed in the frame of 

different groups of regional actors (e.g. associations of administrations, mayors, 

-

models and to discuss and complement the proposed measures as well as to initi-

-

-

will be discussed. 
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Fig. 49. 
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4.3.6

–

-

sated respectively. 

The valley space offers a great diversity of different habitats for animals –

relation between conservation, recreation and farming is the precondition for a 

sustainable preservation and development of the small-structured cultural land-

–

-–

torically developed, diverse mosaic of small-structured wine and fruit growing, 

ecological, economic and cultural aspects of the conservation and utilisation of 

-–

ley with its numerous architectural monuments is based on the diversity of the 

cityscape of Jena is especially characterised by industrial architecture and modern 

settlements. Therefore, architecture and monument conservation are an important 

The economic basis for a sustainable regional and settlement develop-–

and industrial production, especially optics and precision engineering. 

The basis for further promotion as technology and science region is an inter-

an enhanced collaboration between economy, science and culture within technol-

ogy and innovation centres. 

-
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Fig. 50. 
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manifold natural and cultural characteristics with an attractive infrastructure along 

conservation and development of the cultural landscape is the prudential handling 

and landscape. 

-

-

-

tion lines. 

All future interferences effecting the scenery of towns/villages or the land-

scape, have to be reviewed with respect to their sustainability to save the precious 

and grandchildren. 
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4.4. ROLE OF PHOTOGRAMMETRY, GEOINFORMATICS 
AND REMOTE SENSING IN RESEARCHING CULTURAL 

LANDSCAPE

Oleksandr Dorozhynskyy, Igor Kolb, Olenka Dorozhynska

Since 1992, when the notion of “cultural landscape” appeared in the text 

of Operational Guideline for the Implementation of the World Heritage Conven-

tion, Western European countries have taken a great deal of effort to implement 

the Convention. The situation in the countries of Eastern Europe, particularly the 

post-Soviet ones, which regained their independence in those years, was quite 

different. Despite being truly advanced in theoretical research and university edu-

cation, these countries were backward in the sphere of practical implementation 

reforms characteristic for initial stages of the state-shaping process, Ukraine had 

-

ning of the 1990s. 

-

Ukraine witnesses rapid construction of sacral buildings, erects new monuments to 

Hopefully, the participation in the Project 5D 106 CULTURAL LAND-

SCAPE “Protecting Historical Cultural Landscapes to Strengthen Regional Iden-

tities and Local Economies” will help to implement new European cultural prin-

ciples and concepts. 

The Ukrainian partner of the Project (a group of researches from Lviv Poly-

technic National University) aims at studying European experiences on cultural 

landscape and using these experiences as well as national sci-tech achievements 

to develop so-called deprived areas.

-

try, geoinformatics, and remote sensing) might seem unnatural, it is necessary to 

admit that aerospace and mathematical methods have been successfully used for 

a long time in physical geography and landscape studies particularly to plan land-

scape as a geosystem that includes natural, social, and economic spheres as well 

as historical and cultural heritage.

-

nition of cultural landscape: it is a geographic area that uniquely represents the 

combination of cultural and natural resources associated with historic events and 

human activity. People evaluate it visually, relying on their experience, knowl-

edge, or moral and spiritual values.
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There are several approaches to the notion of “cultural landscape”, its con-

tent and purposes. We prefer the one stressing intellectual activity as a main factor 

on unconditioned protection of cultural and intellectual achievements, that being 

passed down through generations are fundamental for human development.

Nowadays, in the epoch of powerful industrial development, the crucial task 

is to monitor landscape environment and protect cultural landscape from thought-

-

“deprived”. These areas need urgent support. One of the tasks of the project is to 

strengthen regional economy and improve the quality of life in these areas avoid-

ing damaging the environment.

Thus, the basic statements -

lows:

Photogrammetry possesses powerful means of researching and monitor-–

ing landscape environment and consequently of protecting cultural landscapes 

from undesirable interference and destruction.

Remote sensing, primarily satellite images, is an indispensable source –

of data on the state of environment. When combined with photogrammetry and 

geoinformatics, remote sensing helps to evaluate the state of an area quickly and 

Geoinformatic systems and technologies are perfect instruments for ana-–

lysing territories. They provide communities with objective information as well 

-

ning.

These basic statements are applicable to the following three types of cul-

tural landscapes: intentionally created, organically evolving (or continuing 

landscapes), and associative landscapes.
The typology is comprehensively characterized in the Convention mentioned 

above. To explain the important connection of cultural landscapes with photo-

-

chitecture. They are usually very rich in anthropogenic elements and have a cer-

tain planning composition. Aesthetic qualities and values are taken into considera-

tion while planning this type of landscape.

Organically evolving landscapes are shaped within a long period of time. 

research and need constant protection.

Associative cultural landscapes are primarily areas associated with historic 

events, creative and religious activity, or cultural achievements.
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All three landscape types must rely on images as a source of objective infor-

mation about the environment. (These might be various kinds of images including 

is a source of information on the actual state of the object, –

immediately records all the changes in space and time, –

provides metric data on size, distance, spatial location of the whole object –

as well as its elements. 

In order to take and process images, it is necessary to have photogrammetry

and remote sensing instruments.

Nowadays, geoinformation approaches are indispensable in the research of 

geoinformation analysis, it is possible to take optimal administrative steps aiming 

at preserving the environment. It is also important to creating specialized geoin-

formation systems (GIS), in particular tourist GIS.

Thus, cultural landscape is a complicated system requiring a complex study 

and a thorough analysis. This approach is generalized in the following scheme 

(Fig. 51).

Fig. 51. Cultural landscape as 

a research model
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Cultural landscape research is a comprehensive task that should be con-

ducted by a great number of experts. The ideas presented here do not claim to 

be an absolute novelty; they rather sum up the results achieved through applying 

4.4.1 Photogrammetry as applied to cultural landscape research 

Modern photogrammetry uses digital images taken from the ground, air-

crafts (plane, helicopter, aerostat, etc.), and pilot or automatic spacecrafts. The 

image may be received in a certain electromagnetic band (visible light, infrared 

band, radio band, etc.). It may be black and white, colour, or spectrozonal. De-

pending on the length of a radio wave, various equipment may be used to receive 

the image:

photograph 0.4-0.9µm–

multispectral scanners 0.45-20.0 µm–

ground and air scanners 0.7 µm–

scanners. infrared imager 3.0 -20.0 µm–

radar 0.7-10.0 mm–

microwave sensor 0.5 mm-1.0 m–

Visible electromagnetic band can be:

violet 0.40-0.45 µm.–

dark blue 0.45-0.48 µm–

blue 0.48-0.50 µm–

green 0.50-0.56 µm–

yellow 0.56-0.59 µm–

orange 0.59-0.62 µm–

red 0.62-0.75 µm–

Infrared band is divided into three zones:

short-range infrared 0.75-1.30 µm–

middle-range infrared 1.3-3.0 µm–

long-range infrared > 1.3-3.0 µm.–

Depending on the wavelength, radio band is divided into four zones: mil-

limetre, centimetre, decimetre and meter.

The type of photograph (ground, air, or space) is usually chosen depending 

on the research tasks. It depends on the type of the object and precision require-

ments. The resolution on the surface of the object is the most universal character-

istics that may be measured in millimetres, meters or even in kilometres. The most 

comprehensive information is presented in Table 25.
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Table 25. Type of survey methods recommended for cultural landscape modelling 

Object Resolution Recommended survey

Architectural construction 1-5 cm Terrestrial digital camera

Details of architectural constructions, 

historical monuments. 
1-10 cm

Terrestrial digital camera, terrestrial 

laser scanning 

Topography of the intentionally created 

landscape (parks, gardens)
5-10 cm Colour aerial survey

Topography of the natural cultural land-

scapes of small size
10-50 cm

-

zonal aerial survey

Topography of the natural objects of large 

size
1-5 m Aerial or space survey

Topography of the natural cultural land-

scapes of extra large size
5-20 m Space survey

Engineering structures on the cultural land-

scapes
10-20 cm Laser scanning from airplane

While choosing survey instruments it is necessary to consult a photogram-

metry expert or a specialist experienced in doing similar works.

Images are processed by means of a digital photogrammertric station, that is 

a high-capacity computer providing stereoscopic examination and measurements 

with the help of a special manipulator-“mouse” and stereo-spectacles. The soft-

ware allows measuring, calculating, digital processing of images, and performing 

Thus, photogrammetric methods offer the following products to research 

cultural landscape: 

digital and raster orthophotomaps,–

digital terrain model (with the possibility of visualization),–

digital models of surface covering (with the possibility of visualization),–

–

metrics,

virtual images composed of images of different origins,–

 catalogues of coordinates, distances, azimuths, etc.–

-

togrammetric station may be transferred into geoinformatic systems where the 

data are analysed and it is possible to elaborate recommendations for administra-

tive decisions. 

Some samples of photogrammetric products are presented in Fig. 52, Fig. 

53, and in Fig. 54.
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of satellite systems

-

tems are subdivided into the following: 

Research and observation SS–  - observing and measuring the Earth and 

environment, monitoring resources important for humans. They are frequently 

used for cartographic purposes.

Fig. 52. Image of the relief in horizontal 

lines (a sample)

Fig. 53. Orthophotograph with horizontal 

lines (a sample)

Fig. 54. Fragment of orthophotomap with indicated roads
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Military SS–  - are used to provide intelligence information on military 

activities, launch rockets, make nuclear tests, pick up and record radio and radar 

28th, 1959 in the USA. 
Navigation SS–

aircrafts, vessels, cars, or any other object equipped with a receiver that can pick 

(described further) has been functioning since 1978. Nowadays, besides military 

Weather SS–  - used to make weather forecast on the basis of data about 
cloudiness, wind, and atmosphere temperature. They are also used to detect and 

7 was launched in the USA on October 13th, 1959.
Communications SS–  - provide a worldwide linkup of the radio, telephone, 

orbit satellite SYNCOM 3 has been functioning since August 19th, 1964.
GPS (Global Position System) has revolutionized geodesy. It provides navi-

gation and timing information to users worldwide. Nowadays there are tree Glo-
bal Position Systems known in the world:

GPS NAVSTAR (USA) - 24-satellite constellation with Earth orbits –
arranged in the way that makes it possible to receive signals from a minimum of 
4 satellites at any place and at any time.

–
Union. Theoretically, it is a constellation of 24-satellites. As the system gradually 

in 2006, Russia committed to restoring the system.
GPS Galileo (European Union) - 30-satellite constellation, is being built –

by the EU member-countries. In Decem-

was launched. The whole system is cur-
rently projected to be operational in 2008.

Regardless its purpose, each satel-

lite is brought by a launch rocket to the 

certain orbit.

There are several types of orbits. 

They are shown in Fig. 55.

A geostationary orbit GEO (known 

also as a geosynchronous orbit) circles 

the Earth above the equator at an altitude 

position above the Earth, stationary sat-

ellites make one rotation every 24 hours. 

Signals from this orbit cover a large por-
Fig. 55. Types of satellite orbits
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tion of the Earth except for polar regions and therefore it is an ideal orbit for tel-

ecommunications, observation, and monitoring.

is located at a the height of about 20 000 km. Travelling in this oval orbit these 
satellites cover polar regions.

A low Earth orbit LEO is at the lowest altitude above the Earth. Satellites in 
this orbit must travel at a high speed to avoid loosing the orbit or colliding with the 
Earth. This orbit is used for monitoring, research, and meteorology purposes.

The list of some Earth satellites is presented in Table 26; the dates of launch 

are given in Table 27.

Table 26. List of several Earth satellites

Name Orbit types

Orbit

altitude

(km)

Launched
Out of 

service
Institution

ADEOS Sun synchronous 797 1996 1997

NASDA

Aqua Sun synchronous 705 2002 NASA

Sun synchronous 686 2003

Sun synchronous 778 1999 INPE

Sun synchronous 1987
The Russian Federal Space 

Agency

DMSP-16

Near polar

Sun synchronous

830 2003
the US Department of De-

fence

ENVISAT Sun synchronous 800 2002 ESA

EROSA Sun synchronous 480 2000 ImageSat International

GEOS-10 Geostationary 1997 NOAA

Ikonos Sun synchronous 681 1999 Space Imaging

INSAT Geostationary 1993 ISRO

IRS-1C Sun synchronous 817 1995 ISRO

IRS-P3 Sun synchronous 817 1996 ISRO

Sun synchronous 685 1999
Institute

LANDSAT 1 Sun synchronous 907 1972 1978 NASA

LANDSAT 7 Sun synchronous 705 1999 NASA

Meteosat 7 geostationary 1997 EUMETSAT

NOAA-17
Near polar 

Sun synchronous
833 2002 NOAA

Quickbird Sun synchronous 450 2001 DigitalGlobe

QuikSCAT Sun synchronous 803 1999 NASA

RadarSat-1 Sun synchronous 798 1995 RadarSAT international

Seasat Sun synchronous 800 1978 1978 NASA
SPOT 1 Sun synchronous 832 1986 2002 CNES

Sun synchronous 2003
Centre
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Table 27. Prognosis and plans for launching new satellites since the year 2005

Name Source of information Planned date of launch

2007

ADM-Aeolus ESA ADM Aeolus 2007

MSG-4 EUMETSAT 2007

COSMO-SkyMed 3 Italian Space Agency (ASI) 2007

RapidEye RapidEye AG 2007

GOES-0 2007

CASSIOPE Canadian Space Agency 2007

NOAA-N POES launch table 2007

2008

GOES-P 2007

OCO Orbiting Carbon Observatory 2008

OSTM (Jason-2) Ocean Surface Topography Mission 2008

EROS C ImageSat Internationsl 2008

2008

World View II Digital Globe 2008

2009

MSG-3 EUMETSAT 2009

EROS C ImageSat Internationsl 2009

Pleiades-2 CNES 2009

2010

METOP-2 POES launch tadle 2010

2011

2011

2012

GOERS-P NOAA 2012

NPOESS-Cl NPOESS 2012

-

mation and images received by satellites help to improve communication networks 

inside the country as well as throughout the world. In terms of income, potential 

space communication market can rival with the market of launching service.

Remote sensing market offers high potentials for space commercialisation. 

Depending on technical characteristics of remote sensing equipment (particularly 

high precision and resolution), information received from satellites is divided as 

to its purposes and functions.

. As to their details, (resolution)

photos are divided into the following:

low-resolution photos (kilometres),–

medium-resolution photos (hundreds of meters),–
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high-resolution photos, which in turn are subdivided into:–

Low-resolution photos are frequently used in cases of vast areas to control 

High-resolution photos (10-30 m) are used for monitoring, differentiating details 
on the surface and mapping (scales 1:50 000, 1:25 000). Each resolution is used in 
a certain type of applications. The highest demands for data precision and details 
are posed by the town-planning cadastre. Unlike the land cadastre, the town-plan-
ning cadastre needs data on the height of buildings as well as digital data on relief.
High-resolution photos serve best for analysing city development, engineering 
works, specifying details of remote sensing with lower resolution. Such images 
are provided by space systems SPOT 5 (sensor PAN, resolution 5 m), IRS (sensor 

object structure on zonal and synthesized photos. Though polluted zones are hard 
to differentiate by direct indication, spectrozonal photos allow identifying various 
objects: forests or other vegetation components to study grassy phytocenosis, city 
agglomerations, and different violations. Content precision of this level (1-10 m) 
corresponds to map scales 1:10 000-1:50 000. Space survey with the resolution 
1-10 m is used to build digital model of relief and to make object maps which 
when superposed with the maps of zoning give more precise details on area pe-
culiarities, landscape, etc. Such a detailed information is received from satellite 

What follows is a description of most suitable, in terms of precision, space 

and IRS.

4.4.2.1 QuickBird 2

Spatial resolution 0.61 m panchromatic at nadir

2.44 m multispectral at nadir

Speed

Single scene

Depth of colour 11 bit

Spectral band panchromatic 0.45-0.90 µm

0.45-0.52 µm

Green 0.52-0.60 µm

Red 0.63-0.69 µm

Near infrared (IR) 0.76-0.90 µm

In one year the satellite may produce images of surface area equal to 

75 million sq km.
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4.4.2.2 SPOT 5

Spatial resolution
5 m (2 m) panchromatic at nadir

10 m multispectral at nadir

Speed

Single scene

Depth of colour 8 bit

Spectral band panchromatic 0.48-0.71 µm

Green 0.50-0.59 µm

Red 0.61-0.68 µm

Near infrared (IR) 0.78-0.89 µm

The satellite is equipped with a high-precision stereoscopic sensor to take 

stereogram that may be used in topography and for generating relief models. 

There is also a camera Vegetation 2 that allows daily reception of photos of all 

Earth surface at the resolution of 1 km. 

4.4.2.3 IRS-1C

Spatial resolution
5.8 m panchromatic

23.5 m multispectral 

Single scene

Depth of colour 6 bit

Spectral band panchromatic 0.50-0.75 µm

Green 0.52-0.59 µm

Red 0.62-0.68 µm

Near infrared (IR) 0.77-0.86 µm

IRS (Indian Remote Sensing Satellite) is a type of remote sensing satellite 

(mass > 1000 kg) meant to research natural Earth resources. India has been one 

of the leaders on the market of remote sensing data since 2005. More than 12% of 

global remote sensing data are received from IRS-type satellites.
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4.4.2.4 Ikonos

Spatial resolution
1 m panchromatic

4 m multispectral 

Depth of colour 11 bit

Spectral band panchromatic 0.45-0.90 µm

0.45-0.53 µm

Green 0.52-0.61 µm

Red 0.64-0.72 µm

Near infrared (IR) 0.77-0.88 µm

research of landscape environment, telecommunications, land monitoring and 

management, mapping, tourism, etc.

The price of photograph depends on its spatial resolution: the higher the 

resolution, the higher the price. 

4.4.3 Space photogrammetry in area cartography

Since cartographic materials are indispensable sources of information for 

landscape researches, it is important to discuss the role of space photogrammetry 

in area cartography. 

Not long ago, a topographic map was considered the main product of cartog-

raphy where photogrammetric methods and technologies were dominant. Owing 

to rapid development of technology, the scope of cartographic products expanded. 

Nowadays it includes:

topographic maps with graphic presentations of contours and relief,–

digital maps with contours and relief,–

digital orthophotomaps with photographs of contours and graphic pres-–

entations of relief,

digital terrain models.–

Each of the products should meet certain technical demands. A traditional 

lines accurateness (0.2-0.3 mm in the map scale) and relief presentation accurate-

ness (½-1

4
 contour interval depending on relief type).

Another important point is cartographic content, that is what must be shown 

on the map and what may be omitted.

In the case of digital maps, the scale does not matter as all the elements of

contours are displayed naturally in absolute coordinate system. Still, it is impor-
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tant to know the accuracy of received contours and relief, which depends on the 

map scale. 

As it is saved in the computer memory in pixels, digital orthophotomap does 

not have a scale. Its most important characteristics are spatial resolution and the 

error of determining the elements of contours in nature. When a digital orthopho-

tomap is printed, it will have a scale.

Data obtained through space survey may be used to produce a cartographic 

product, depending on its purpose. Therefore, it is necessary to study real capabili-

ties of various space survey systems carefully and independently of information 

provided by manufacturers, as it may be just advertising.

Two basic characteristics are needed to evaluate image adequacy for cartog-

raphy: resolution (another very frequent term “spatial resolution”) and radiomet-

ric characteristics (amplitude resolution, that is ability to differentiate the degree 

of grey or colour).

Geometric characteristics of space system precision do not bring about par-

ticular problems. Since the graphic accuracy of the map is p = 0.2 mm (in the map 

scale), the requirements as to the accuracy of contour will be as follows: 1:10 000

- 2 m; 1:25 000 - 5 m; 1:50 000 - 10 m; 1:100 000 - 20 m; 1:200 000 - 40 m (where 

Spatial resolution (P) depends on the quality of the survey system and the 

some of them are provided in Table 28. Taking into account the accuracy of con-

Table 28. Adequacy of space images for mapping

Spacecraft Scale
Resolution P, m

Landsat 7 multispectral 30.0 1:150 000

IRS-1C multispectral 23.5 1:117 000

SPOT 1-4 multispectral 20.0 1:100 000

SPOT 4 panchromatic 10.0 1:50 000

IRS-1C panchromatic 5.8 1:29 000

SPOT 5 panchromatic 5.0 1:25 000

multispectral 4.0 1:20 000

EROS A panchromatic 2.4 1:12 000

panchromatic 1.0 1:5 000

panchromatic 0.7 1:3 500

panchromatic 0.6 1:3 000

Thus depending on their geometric characteristics, some space systems may 

be used for large-scale mapping. Still, it must be noted that the process of image 
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with a scale of 1:10 000, spatial resolution should not exceed 0.65 m; for a map 

with a scale of 1:25 000, it should not be higher than 1m; and for a map with a 

scale of 1:50 000, resolution should be less than 1,75 m. Obviously modern survey 

systems, even with the best characteristics, may be used to generate maps with a 

scale of 1:25 000 the largest.

The main technological peculiarities of space photogrammetry that are sig-

4.4.3.1 Forming stereopairs

To generate a topographic map or digital terrain model DTM, it is necessary 

to have a stereoscopic model. Space survey differs from aerial survey. There are 

These two images make 

a stereopair.

4.4.3.2 Stereo-survey with changed orientation

The second method (Fig. 57) suggests surveying the same surface with 

changed angular sensor orientation. Gradual move of the satellite from position 1

to position 2 provides a surface image without the change in orientation.

When the satellite stays in position n, n + 1, the sensor is redirected to the 

area of survey. These two differently oriented images make a stereopair.

Fig. 57. Geometry of stereo-survey with 

changed orientation

Fig. 56. Geometry of stereo-survey on two 

sensor lines.
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4.4.3.3 Survey from two different satellites

The third method (Fig. 58) consists in surveying from two different orbits or 

from two different satellites.

The scheme shows the swath for satellite A and for satellite B at the same 

period of time. While surveying uninterruptedly, it is possible to receive stere-

oscopic model of the surface. 

perform digital photogrammetric processing. 

Fig. 58. Surveying an area from two different satellites

The process of improving interpretation qualities of the image is often termed 

as radiometric correction. Preliminary radiometric correction is done by the owner 

of the image. It is possible to receive synthesized colour image of high quality if 

the system worked in panchromatic and multispectral bands and the quality of the 

panchromatic image is 3-4 times higher than the quality of the multispectral one.

Accurate choice of software is an important technological aspect of area 

mapping. The matter is that the space survey data may be presented in various for-

mats, in different combinations and with different characteristics. The user should 

be absolutely aware of how they are going to use the image and how they will 

process it.

There is a great choice of software on the information and remote sensing 

Modern software is oriented at solving a wide scope of tasks and processing 

various cartographic materials and spatial images.
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Space mapping will inevitably develop its potentials. Fundamental military 

with

a method of topographical mapping and high-precision evaluation of landscape 

environment.

4.4.4 Geoinformation Systems (GIS) and Technologies. Interrelation 
and Complementation of GIS and Remote Sensing

In landscape studies, GIS methods are primarily used for state object evalu-

ation by means of geoinformation analysis, which determines the location, struc-

ture, and interrelations of the objects and phenomena on the basis of methods of 

space analysis and geomodelling.

In professional GIS, the modules of space analysis comprise nearly 20-30 

etc. A separate set of tasks in spatial analysis is connected with the digital terrain 

model. It includes the generation of three-dimensional (3D) surfaces, calculation of 

The latest high-quality GIS contain modules for image analysis. In this re-

spect, the above-mentioned system ERDAS IMAGINE can serve a model, as it 

is meant to be directly used in data analysis of the Earth remote sensing, which is 

presented in raster formats. The 8.7 Version includes three basic sets, such as IM-

AGINE Essentials, IMAGINE Advantage, IMAGINE Professional and every set 

and potentialities of its forerunner. Data visualization and import, geometric cor-

dimensional graphics, virtual space images and many others belong here.

-

ping of landscape surroundings. On 15th June 2007, a German radar of super high-

resolution capacity (1-3 m) was successfully launched on the orbit, and started send-

ing space images which are received by the German Aerospace Research Centre 

DLR.

In order to process such images (which needs to be done through special 

programmes), professional GIS, for instance ERDAS IMAGINE 8.7, has four 

modules (developed in cooperation of Leice Geosystems and Mapping, Switzer-

land; Vexcel Corporation, Austria; and SIE Mashynistroyeniye, Russia). These 
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modules make it possible to improve image quality, carry out geometrical correc-
tion and orthotransformation, and generate a digital terrain model on the basis of 
stereopairs and radar interferometry.

Undoubtedly, the radar method will be applied in landscape studies since 
the clouds do not present any obstacles in radar surveying and it broadens the pos-
sibilities for remote area sensing.

2007 will serve as an example. It is presented in Fig. 59.

Fig. 59. 
(German radar TERRASAR)

Geoinformation technologies are successfully used for generating applied 
GIS. A great deal of international experience has been gained in this respect, and 

tourist GIS of recreational area Skhidnytsya (Ukraine, Lviv region) was set up. 

The following section provides more details on GIS use in this region.

4.4.5 Role of Geoinformation Technologies in the implementation 
of the objectives of municipal authorities and recreational business

Tourist industry is a vital and well-developed business domain in eco-

state, regional and local governments. However, not every territory can demon-
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strate great success in informational and advertising activities which indisputably 

-

temporal and spatial linkage becomes an important aspect of development of this 

There are numerous examples of GIS application in the sphere of tourism. 

One of the most interesting information products for Ukrainian Carpathians is 

the project “Information system of regional development of tourism in Transcar-

pathian area”. Currently, research is being conducted on local tourist GIS for sepa-

rate recreational areas, national nature protection parks, reserve zones, and oth-

ers. On the basis of practical experience in creating tourist GIS (“Tourist GIS for 

-

zhynskyy) and the above-formulated theoretical and practical statements, tourist 

GIS for one of the sites in Ukrainian Carpathians was set up.

GIS-tourism in problematic mapping, which provides general theoretical basis for 

the study of geographic environment and objects as well as for the use of geoinfor-

mation mapping instruments. The practical aim is to elaborate GIS cartographic 

components, to apply the materials of aerospace surveying and also to combine 

the purpose and functioning of municipal and tourist GIS. Municipal institutions, 

which have recreational resources in their disposition, as a rule are the most inter-

ested in tourism development (green tourism, agrotourism, sport tourism, thera-

state of regional economy.

The object of the study is the village of Skhidnytsya (Lviv region) which 

belongs to the category of balneological health resorts. It is abundant in pictur-

esque views; it is ecologically safe and has a wealth of mineral water springs, the 

same type as Naphtusya, which are not inferior in their medicinal properties to the 

waters of more well-known resorts. However, the resorts’ economy is not devel-

oped well enough. All these facts suggest an idea that the district of Skhidnytsya 

has a long-term potential and attracts tourist business; hence it serves a reasonable 

systems integration as it was previously mentioned. Such a standpoint allows for-

mulating the following principles of GIS purposes that grant:

information support for authorities and local governments (at regional, –

district, and village levels) as well as state departments (of public safety, bor-

der guards, search and rescue teams, sanitary and epidemiological teams, and 

others);
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information support for business tourist institutions (tourist operators, –

trade, transport, etc.) as well as for owners of private businesses that offer tourist 

services;

information support for potential clients of tourist services and products.–

The main components of GIS are: structure, information resources, and 

main purposes. The structure of GIS is shown on Fig. 60.

This structure does not limit the purposes of GIS solely to tourism. On the 

contrary, GIS is determined as a system of municipal management of territories 

where tourism constitutes only one of the branches.

The exact content of the information system relies on image and graphic 

data (maps, photographs, etc.) as well as on the descriptive data shown in Fig. 61.

The list of main objectives to be solved by GIS includes 5 sets shown in 

Fig. 62. 

Fig. 60. Structure of GIS-Skhidnytsya

Fig. 61. Information resources of GIS-Skhidnytsya
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nationally and internationally (one of the aspects of such international cooperation 

is the integration of GIS-Skhidnytsya within our project in the framework of In-

Cultural Landscape to strengthen Regional Identities and Local Economies”, CUL-

TURAL LANDSCAPE, Ukrainian project coordinator: Prof. O. Dorozhynskyy).

4.4.6 Archive maps as a source of data for evaluating cultural landscape 

Over the centuries of civilization evolution, cartography has been develop-

ing as a theoretical study as well as an applied branch aiming at displaying the 

territory on a map, which might be both a science document and a piece of art. 

Nowadays, archive maps make perfect material for researching various 

on changes in surface topography and cultural environment in which certain social 

structure existed.

Changes in topography include: 

–

and agricultural lands;

Fig. 62. Main purposes of GIS-Skhidnytsya
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changes in river beds and drainage basins caused by economic activity;–

development of transport infrastructure;–

climate changes.–

In the 19th and at the beginning of the 20th centuries, the territory of Skhid-

nytsya was a part of Austro-Hungarian Monarchy. Later, it belonged to the terri-

tories under Poland (1919-1939), the USSR (1939-1941), Germany (1941-1944), 

the USSR again (1944-1991), and today it is situated in the territory of Ukraine. 

Every state authority generated cartographical products according to techni-

cal possibilities, needs, certain standards, coordinate systems, conventional signs, 

cartographical content, etc. Today, the topographic maps of Galicia (Austro-Hun-

gary, 1889), Poland (1935), Soviet Union (1984), aerophotographs (1999), and 

space images of medium and high resolution (2001-2007) are at our disposal. 

All these cartographic materials included in GIS-Skhidnytsya are available 

for use and extensive study.

The collection of such data is supplemented by land management and land 

administration cartographic materials. For example, the general plan of the bor-

ders in health resort Skhidnytsya will be included in GIS-Skhidnytsya.

Illustrative material that demonstrates landscape change in Skhidnytsya 

over the last century is provided in Fig. 63 and Fig. 64, which precisely show 

fragments of the topographic maps at the scale of 1:100 000 at the times of the 

Austro-Hungarian Monarchy (Fig. 63) and the USSR (Fig. 64).

-

ments of the image are vectorised to enable analytical operations. Since the math-

ematic base (coordinate system, projection, mathematic model of the Earth, etc.) 

is not known for the most of old maps, the easiest way of superpose two different 

maps is by means of projective transformations or with the use of various types of 

polynomials. These constitute well-known methods of mathematical cartography. 

In Skhidnytsya, this research is planned to be done at the end of 2008. 

4.4.7 Tourist GIS for health resort Skhidnytsya

Tourist GIS (Fig. 65) is an autonomous program product aiming at expand-

ing informational capacities of traditional informational and referential systems 

by means of extensive use of modern cartographic materials, aerial and space 

images, and archive maps.

The interface of the program is designed as a multi-window system compat-

ible with OS Windows XP standards. It includes the following chapters:

topographic maps;–

–
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maps for GPS navigators and portable computers;–

information on planned sporting hikes (based on topographic maps, aerial –

and space images, etc.);

information on the balneological health resort;–

transport system of the region; –

description of landscape environment and evaluation of its development.–

The system is open to both supplementation and development in the use of 

descriptive geographic data. It is also possible to expand the system of requests 

and analytical operations.

The following functions are very important and useful for wide circles of 

users:

virtual model that is created by a combination of the map and spatial –

model;

virtual model that is created by a combination of the map, aerophoto-–

graph, orthophotomap, and spatial model;

animation and virtual model.–

These and other functions are realized in the presented system. Fig. 66 shows 

how topographic maps can be operated.

The user may change thematic layers displayed on the map as well as the 

-

tial images (Fig. 67), receive information on metric parameters (coordinates, azi-

muths, and distances) and content characteristics of displayed objects. The map 

-

formation useful for a tourist.

The system offers the possibility of viewing space images, received from 

to combine the image with cartographic layers (Fig. 68).

Fig. 69 shows a fragment of an orthophotomap generated on the basis of 

space survey materials.

Under modern conditions of rapid technical development, the use of GPS 

navigators becomes another interesting and useful direction. Therefore, digital 

maps for GPS navigators GARMIN have been also generated. Moreover, route 

-

tered the location of mineral water springs, the petrol station, hotels, shops, the 

building of municipal authorities and many others (Fig. 70).

With the help of Navigator, a tourist receives on-line extensive information 

on location, route, probable obstacles, and dangerous places, nearest springs of 

drinking water, suitable camping sites, and distance to the nearest road, store, 

pharmacy, or petrol station.
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Fig. 66. Work with an electronic map

Fig. 67. Spatial (3D) model of Skhidnytsya Fig. 68. Example of combining space 

image with the layers of an electronic map

Fig. 63. District of Skhidnytsya in the 

map at the times of the Austro-Hungarian 

Monarchy

Fig. 64. District of Skhidnytsya in the 

topographic map at the times of the USSR

Fig. 65. Main page of the system
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The next stage will be a compilation of a photograph library of interesting 

sights (Phot. 128) may serve as an example) and to establish reciprocal references 

between this library and the objects on the map in the framework of GIS. It is also 

planned to compile a collection of photograph for three-dimensional viewing by 

means of macyscope

The collection of information has been arranged to generate thematic maps 

databases describing the recreation potential of the region related to them will be 

created. Such maps will display realistic situation and will make objective start-

ing points for evaluating landscape permanence and planning recreation load for 

separate areas and objects.

Modern methods and technologies combined with intellectual potential of 

and development of landscape environment.

Fig. 70. Navigation electronic chart 

for GPS navigators GARMIN with the 

collection of route points

Phot. 128. Town hall in Skhidnytsya

Fig. 69. Orthophotomap of Skhidnytsya 

(fragment)
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4.5. REGIONAL MARKETING - THEMATIC RURAL MARKETS
IN REINSTÄDT

Hans-Joachim Petzold

4.5.1 Rural market in the countryside

Reinstädt is an idyllic little village situated in a side valley of the Saale in 

the centre of Thuringia. Surrounded by shell limestone hills, on which dozens of 

rare orchids blossom, a series of eight villages lie one behind the other along the 

Reinstädt area. Jena and Weimar are half-an-hour drive away.

The Reinstädt rural market is a market in the countryside. Unlike “green 

markets” in cities, with cobble or tarmac underfoot, in Reinstädt the market stands 

in the middle of a village green. The marketplace is an old square next to the 
th century; the 

village church as well as the vicarage and forester’s lodge are in the immediate vi-

cinity. The wide square is surrounded by stone walls and, in 1997, a stone baking 

market whether rain or shine. 

4.5.2

The rural market was set up to promote regional products, crafts, and serv-

ices. An important aspect for the initiators was the use of raw materials from 

the region, particularly with regard to products, in order to support sustainable 

conservation of the cultural landscape. The rural market aims to develop regional 

markets and relationships and provide a platform for small producers and their 

products. They should present their goods in person, as only they themselves can 

extol their products’ virtues and uniqueness or stand by them in the face of criti-

cism. Only they are in a position to trade, negotiate, and barter. The result is some-

and the consumer.

The main priority of the rural market is to give regional products, alongside 

ecological products, a permanent platform. It makes more sense to develop prod-

ucts in the region than to present ecological products that may have come from 

thousands of miles away. The spectrum of products offered by small traders rang-
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es from fruit, apple juice, apple wine, bread from a stone oven, potato-dippers, 

cheese from goats, sheep and cows, and smoked trout, to various sorts of sausages 

from local producers, lamb and turkey meat, herbs, herb products, honey, honey 

products, mustard, mustard oils, cigars and many more. 

Regional products can be tasted, compared, and savoured. The possibility 

of tasting, exchanging a few words with the producer serves more than simply 

satisfying one’s taste buds or hunger. It also appeals to:

the mind: the visitor can see by whom, where and how something is pro-–

duced;

one’s need to communicate: the visitor can chat with the producer;–

the eye: the visitor can see uplifting colours and forms of products and –

packaging;

the nose: the visitor can experience different bouquets of wines and brandies;–
The combination of these creates a feeling of trust and satisfaction. One 

learns to cherish a product because its purchase was the result of a human interac-
tion, a recommendation, a personal exchange.

In addition to products, there are a number of different skilled tradesmen. 
These include manufacturers of kitchen and garden wooden utensils, ecological 
building materials, historical windows, blueprints, naturally dyed wool, materials, 
and much more. Tradesmen allow the visitor to touch and try out their wares.

The Reinstädter Rural Market is not only for buying and selling. The organ-
isers arrange various cultural attractions to extend, liven up, and complement the 

-
telling sessions take place in the village green or guided tours of the 600 year old 

in Reinstädt.

4.5.3

A basic principle of the rural market and activities connected with it is to 

businesses who know each other personally or from business and have something 

in common. The network was founded in 1997 as an “Interest Group for the Rein-

-

tions, planners, authors, schools, teachers, or private persons, all are equal part-

ners in the network and represent a variety of possible interactions. The network 

operates according to economic criteria. Its aims are:

to access the economic market in a decentralised manner,–

to open up the possibilities of combining products and services,–
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to foster the internal market between the participants in the network,–

to enhance the status of own products through the network,–

to present the strength of the region through the network,–

to leverage the location of the network between the towns of Jena, Wei-–

mar and Rudolstadt.

4.5.4 The valorisation of historical cultural landscapes

As a result of cooperation with the Heimatbund Thüringen e.V., a long-time 

partner for various projects, in 2006 two special thematic markets were organised 

Through the choice of a particular thematic focus, the visitor’s attention was 

-

tion conditions. The visitors learnt what happens before the product reaches the 

consumer. This makes it easier for the consumer to make more informed decisions 

about what they buy, the hope being that consumers would favour regional prod-

ucts and services for their proximity. The markets were complemented by guided 

thematic markets, a project week was organised for children entitled “Discovering 

Cultural Landscapes”.

4.5.5

The rural market held in May 2006 was inspired by the motto “Everything 

about bread”. The visitors were able to learn more about the relationship between 

the cultivation of cereal crops, the work of the miller and the baker, and the quali-

and hobby bakers. The market provided an opportunity to present the advantages 

of skilled trades, regional economic cycles, and the consequences of industrial 

-

sumers could gain greater knowledge of sensory feelings for bread. This would 

help them to make more environmentally sound and healthy choices before any 

future purchase or would stimulate them to bake at home by themselves. 

More than 45 exhibitors took part in the market with an additional infor-

mation stand in which farmers from the Reinstädter Grund eG agrarian society, 

a miller, and a baker demonstrated the work of their respective trades and the 

the resulting variety of breads occupied the central stage.
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Prior to the market, hobby bakers were invited to submit their own home-

made bread for assessment by a jury. The samples provided on the day were then 

professionally tasted and judged. The bakers of the three best breads won prizes in 

were, of course, invited to taste too. On the day of the market, the bread informa-

tion stand was inundated with over 1 000 visitors conducting numerous stimulat-

ing discussions with producers. The thematic market was a resounding success.

4.5.6

For the rural market in December 2006, a special “Rural Specialities Menu” 

with 7-courses consisting of delicacies made from regional products was devised 

in cooperation with the organisation “Slow Food”. The disadvantage of fast food 

and the fast-food society are well known and described in detail elsewhere. Slow 

Food’s promotion of slow and appreciative consumption of food complements the 

philosophy of the Reinstädt Rural Markets and represents an ideal marketing part-

ner for its regional products. The focus is on the quality and enjoyment of regional 

specialities. With some quite considerable logistic effort, the “Rural Specialities 

Menu” was prepared and served in two servings for 25 persons each. It consisted 

of products solely from the Reinstädt Rural Market. The specialities menu was 

a great success with many visitors, so much so that the idea has been repeated in 

later rural markets. All in all, more than 1 400 people visited the rural market. The 

selection of products on offer was again complemented by a cultural programme 

including music from the renaissance and baroque as well as folk music, a shadow 

The school project was conducted in cooperation with the Jenaplan school 

in Jena. 28 children between 13 and 15 years old, almost all from Jena, camped for 

-

bers of the organisation “Grund Genug”. The central topics of the week were:

A cultural historical orienteering trail: Schoolchildren and teachers took 

part in a 5 km orienteering walk with 16 different stations and were asked to solve 

questions about local historical cultural landscape. The aim was to learn how to 

“read landscape”, in particular how to identify and understand elements such as 

-

tions. The best group was awarded a prize.



Hans-Joachim Petzold

294

Baking bread and a visit to the mill: Over the course of three days, around 

20 loaves of bread were baked in the stone oven in Reinstädt by different groups 

of children. In combination with a visit to a mill, the children could learn about 

forms of bread as well as experience the entire process of making bread from raw 

material to the end result.

Traditional means of conserving: The schoolchildren were asked to col-

lect apples and plums from both older and more recently cultivated orchards. The 

fruit that was collected was then made into jam and marmalade using traditional 

Fruit pressing: Using an old fruit chopping machine and fruit press, fresh 

apple juice was made with the children for their own consumption from apples 

collected in the orchards.

Phot. 129. Phot. 130. View of the Reinstädt Rural 

Market

Phot. 131. Orienteering in the cultural 

landscape

Phot. 132. 
in Reinstädt
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Dying materials using organic plant dyes: Cloths and scarves were dyed 

using natural methods and plant extracts from madder, yellow camomile, and oth-

er plants from the region. 

their parents and members of Grund Genug e.V. located in the Reinstädt area. At 

school, presentation boards were made documenting their experience and impres-

sions of the project. Good weather during the entire project week made it possible 

to complete all parts of the planned project. The action-oriented approach to learn-

ing more about cultural landscape was received well by the children, their parents, 

and the teachers.

-

matic markets with their respective product specialities contribute to raising pub-

lic awareness of what “cultural landscape” is and how much it is worth. Many 

regional producers contribute to maintaining and cultivating the small-scale vari-

ety of landscape sustainable. Sheep graze on meadows, bees fertilize fruit trees, 

and herbs grow in the local microclimate. Regional markets such as the Reinstädt 

Rural markets are a good way of communicating the relationship between prod-

ucts and producers and teaching about the need to conserve and valorise historical 

cultural landscape.


