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Summary 
In this research, an attempt was made to apply system analysis to the spatial issues of city 
agenda-setting during the 20th century. The city is seen as a system that comprises physical 
environments, planning patterns, initial ecosystems, society, economy, public health, and 
political and cultural settings. These are categorised into four spatial levels/dimensions: 
material structures, ecological conditions, social relations, and cultural/mental space.  

The study aims to explore the way various spatial settings shapes in the development agendas, and the 
feedback mechanisms of such interactions. Analysis has been conducted for the city of Copenhagen’s 
spatial development in the twenties century with special emphasis on land cover and landforms as 
actors of spatial dynamics. Additionally, case studies from the cities of Minsk and Mogilev in Belarus 
have been drawn upon to illustrate the differences in system functioning in various spatial and cultural 
settings. The present study uses widely acknowledged by German and Russian geographers concept of 
natural landscape to recognise patterns of physical environment. Interactions between the landscapes 
and urban society have been described from historical perspectives, and afterwards analysed using 
such basic tool of system analysis, as causal loop diagrams (CLD). 

1. Introduction 
The present structures of the city are resulted from the historical dynamics of its space, which is driven 
by forces, both social and natural. Present city space carries in their patterns information about all 
significant events that have ever happened within the city, and about all significant actors that caused 
them. Thereby, the present distribution of social, economic and cultural, activities may be interpreted 
as a source of meaningful data, which describes the city’s development and the relevance of various 
driving forces and actors to the city’s development. 

Such actor as landforms and natural land cover are of particular interest, as far as their role in city’s 
dynamics is largely underrated in urban studies. It is also resulted in common attitudes to the 
environmental problems and natural environment itself in the cities that are comprehensively 
discussed by Sybrand Tjallingii, who aggregated recent ecological approaches into two discourses, 
such as traditional and ecological modernization. According to the first view ‘…nature is taken as an 
object, an area or a species’ (Tjallingii, 2000:104) that, in a fact restricts environmental management 
just to the taking specific measures, proposed by particular specialists. He confronts it with ecological 
modernization, ‘…in which ecology focuses on natural processes’ (Tjallingii, 2000:105). That does 
not solve all problems, however it may challenge every inquirer into the urban environment to 
examine all complexity of the task under revision. However the most obvious sides of the urban 
environmental studies are such as examination of human impact on the nature in cities, and defining 
the ways, which nature may cause alterations in planning process.  

Natural landscapes impact the dynamics of city space by affecting the decision-making on the 
municipal level, in city development plans, legislation and regulations adopted by city councils, 
decisions on the constructing and maintaining of municipal routes and pipe-lines, development plans, 
present local Agendas 21. The array of the city’s agendas that emerged over the city’s history reflects 
the kind of development ideas, which define a community’s development regarding the long-term and 
short-term perspectives. They can be related to Oran Young’s notions on the successful regimes, 
which are ‘…behavioural mechanisms that are able to channel the behaviour of key actors, give rise to 
robust social practices that engage actors and capture their loyalties, and include steering systems that 
monitor progress toward desired ends and adjust regulatory and other provisions as needed to achieve 
these ends (Young, 2002).’ Thus, each city has its own development agenda that is not an official 
document, but a general idea of the city’s development policies at any given time period. It is shaped 
by unique natural, social, economic, and cultural settings. This in some cases can be very similar, what 
is resulted in the similar development agendas. 

The impact of initial landscapes/landforms on the spatial development may vary greatly. It chiefly 
depends on roughness of the relief, which is the main agent of naturally caused spatial differentiation 
within such a relatively small territory, such as a typical city. The various landforms feature different 
engineering-geological conditions; valleys and streams confine the city development within certain 
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boundaries, thus keeping their control capacity over time. Recently, the principles of sustainable 
planning also require considering the environmental patterns. Another way, which nature can 
influence the city development is associated with the current value of certain landscapes for recreation, 
hunting, forestry, and religious areas. The military purposes also may be relevant to the shaping 
planning patterns.  

The study aims to explore the way various spatial settings, e.g. spatial distribution of the factors of 
physical environment, social; indexes, mental models and perceptions of urban environment, shapes in 
the development agendas, and the feedback mechanisms of such interactions. Analysis has been 
conducted for the city of Copenhagen’s spatial development in the twenties century with special 
emphasis on land cover and landforms as actors of spatial dynamics. Additionally, case studies from 
the cities of Minsk and Mogilev in Belarus have been drawn upon to illustrate the differences in 
system functioning in various spatial and cultural settings. The overall question can be decided only if 
beforehand the following questions are clarified and answered: 

- Which actors and driving forces of natural landscapes’ origin do shape planning patterns, and 
social and environmental dynamics of urban systems? 

- Which ways do landscape interact pattern and various driving forces of city development 
decision-making, both commercial and municipal?  

- How is the pattern of physical environment relevant to the planning decision-making 
comparing to other actors? 

- How are the mechanism of interaction between the physical environment and city planning 
distinguished in the municipalities with various natural, social, political, economic, and 
cultural settings?  

- Which way is the past agenda-making relevant to the shaping sustainability of present 
planning patterns?  

The present study uses widely acknowledged by German and Russian geographers concept of natural 
landscape to recognise patterns of physical environment. Interactions between the landscapes and 
urban society have been described from historical perspectives, and afterwards analysed using such 
basic tool of system analysis, as causal loop diagrams (CLD).  

Annually the vast of papers reporting the results of researches on human-environmental interactions in 
cities appears. Our work belongs to the incomparable smaller part of them that dedicated to physical 
environment as a source of influence on the society, rather than more common studies on the 
environmental consequences of human impacts. We are focusing upon the evaluation of the factors of 
physical environment as actors in the planning decision-making at cities. The question has been 
explored through the analysis of historically and spatially different cases. This has been allowed us to 
analyse city-planning issues in great numbers of environmental, social, and political settings. The 
models of the nature’s impact on city development in different periods and societies are based on 
causal loop diagrams (CLDs), which are well-approved technique for the description of multi-
component systems. The study suggests new perspectives on the municipal agenda-making, thus 
providing scientists and decision-makers with a broader scope of the problem. It is particularly 
important because sustainability is recently gaining in global importance, so the current local agendas 
should be reset and implemented in the new development settings. 
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2. Analytical framework 

2.1. Dimensional structure of city space 
‘Urban space gains its meaning as a consequence of the activities carried on within it, the 
characteristics of the people who occupy it, the form given to it by its physical structures, and the 
perceptions with which people regard it.’ (Fainstein & Campbell, 1996:10). This suggests complexity 
of a city space that thus comprised by such different phenomena as physical environment, planning 
pattern, social, political and economic relations, cultural perceptions, mental models, etc. Their 

continuous interaction forms spatial dynamics, 
and so sets the agenda of urban development. 
Therefore, driving forces and actors of the city 
agenda-making interactions may be described 
and analysed only if beforehand they are 
categorised into the main groups. In this 
connection we recognize four dimensions of 
urban space, such as material, ecological, social, 
and cultural dimensions (see fig. 1). The 
scientific concepts, recently applicable to them 
are briefly discussed below. 

The material dimension comprises an array of 
objects and phenomena from the world of 
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Fig. 1: Dimensional structure of city space
bjective reality, which forms the basis of our perception of the surrounding world. Recent scientific 
iews about it are mainly developed within geographical concepts, like natural landscape, cultural 
andscape and anthropogenic landscape. Additional sources of spatial ideas for description of the 
aterial level are urban planning theories and archaeology of landscape.  

he concepts based on the idea of natural landscape (landform) are mostly acknowledged by Russian, 
erman, and Marxist geographers. They explore physical space, which is the composition of territorial 
nits comprised ‘…a network of interdependence that extends over the entire earth” (Lyle, 1985:24). 
hus the unit is called landscape/landscape system, which is ‘…any of the material units on the earth 
urface that is made out of heterogeneous macrobodies, features theoretical stability, and has 
ronounced spatial borders” (Solntsev, 1981:12). In the core of the concept is notion on a natural-
erritorial complex/NTC, which is accepted and developed by German (Troll, 1950) and 
ussian/Soviet (Solntsev, 1962; Beruchashvili, 1990) students of physical geography. Influential 
ussian geographer Anatoly Isachenko defines NTC as ‘…a spatial and temporal system of 
eographical components that are interdependent locations and developed in a top-down perspective’ 
Isachenko, 1991:6). As we referred to Lyle (1985), NTСs of different size and complexity comprise a 
ierarchical system that ranges them from tiny land patches to the entire Earth. When delineating the 
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NTCs of different classification ranks such criteria as vegetation for smaller units, relief for medium-
size landscapes, climate for major landscape areas may be applied (Isachenko, 1991).  

American physical geographers and environmentalists approach to the spatial differentiation of 
physical environment from the perspectives of basin hydrology, and watershed is used to be a basic 
unit in the ecosystem studying and modelling (Band, et al., 1996). The concept is not developed 
theoretically that well as natural landscape/NTC approach; however recently it has gained the 
reputation of definitive methodological framework in environmental management and impact 
assessment. 

Followers of Russian born concept of anthropogenic landscape have attempted to examine the 
geographical extent of human impacts on the area in terms of the theoretical framework and 
methodological tools of natural landscape science. The leading scholar of the concept Fedor Milkov 
defined anthropogenic landscapes as ‘…landscapes that created separately from the initial/natural 
landscape or when any one of the components of the initial landscape has been changed by human 
activity…’ (Milkov, 1973:25), thus he considered entire the Earth as an anthropogenic landscape. His 
opponents have offered the concept of cultural landscape that had been understood as ‘…rationally 
transformed landscape’ (Isachenko, 1980:152), and opposed by the notion of uncultural landscape, i.e. 
destroyed by the ‘…degradation of the cultural wealth of the society’ (Kochurov, 2000:6). Obviously, 
the socialist notions on rationality have been used in the discussion. Initially the idea of cultural 
landscape is of German origin. Henry Langer understood them as human-transformed landscapes; he 
also recognized natural, i.e. untransformed landscapes (Langer, 1973). Anthropogenic landscape is 
well worked out theory, and it has remained a mainstream Russian geographical concept, which is still 
largely applicable to land-use management and city planning, a strong opposition notwithstanding.  

The archaeology of landscape stems from classical British archaeology. Basically its theory is based 
on the statement that ‘our landscape is the result of countless human decisions taken by individuals in 
the past…’ (Aston, 1985:52). Therefore ‘…landscape archaeologists are concerned with explaining 
how what we see today came to look the way that it does, and with interpreting the spatial patterns and 
structure created in the past in terms of social and economic behaviour’ (Williamson, 1998:1). Thus an 
archaeological landscape is ‘…a palimpsest of boundaries, mounds, abandoned villages and field 
systems laid out before us’ (Thomas, 1993:25). The concept has something in common with the theory 
of anthropogenic landscape, but for crucial significance of historical retrospectives, archaeological 
methodological tools, and different principles of classification and delineation of territorial units. 

Planning pattern can be also theorized in many ways. A typical example of the urban planning 
approach is an idea of the character of a district (Forshed, 1997) that links patterns of neighborhoods 
to natural, social and cultural conditions. The concept of functional divisions is an example of the 
urban planning approach that is common for the Soviet (Russian) architectural routine. The functional 
zone is a room with the same economical activity that is accompanied by the same social significance, 
the same architectural features, and the same effect on the environment (Krasilnikov, 1992). As far as 
functional zones are delineated according to the socio-economic criteria, the concept belongs to the 
social dimensions of the city space to the same extent as to the material. 

The study of material structures has been confined with the exploring of physical environment and 
planning patterns. The concept of NTC has been applied to the former. The natural landscapes have 
been seen as a complex of components, such as geology, relief, surface and ground water, climate, soil 
and vegetation cover. The way of interaction of the entire complex and its components with different 
aspects of urban society has been analysed in the areas of case studies. Planning patterns have been 
analysed without application any spatial theories to them. The study of archaeological landscapes has 
been omitted from the present research because only the recent time period had been involved to the 
analysis. 

The ecological dimension can be defined as city space seen as an ecosystem in a strict sense, i.e. a 
combination of both habitat and “the whole complex of organisms – both animal (in the case of a city 
– including humans) and plants – naturally living together as a sociological unit” (Taynsley, 
1946:206). Despite its a biocentric core, the ecosystem approach is perfectly suitable for urban studies. 
Eugene Odum considered even a spaceship occupied by living organisms to be an ecosystem (Odum, 
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1971). For a long time in Soviet biology and geography the concept of biogeocenosis had been 
employed as the basic ecological (biogeocenological in that terms) theory. It was initiated by the 
eminent Russian geographer and biologist Alexander Sukachev, who differed his units from 
ecosystems by emphasizing their clear spatial delineation (Sukachev, 1958). 

In the research we understood the ecological structures as a combination of both living organisms and 
their habitats. For the purposes of the study in the notion on living organisms we have included just 
human beings. Therefore, their habitat has been examined as a complex of factors of social ecology, 
such as indoor and outdoor environment, housing conditions and sanitation. Indicators of social 
ecology, and specifically public health have been also included to the research focus. 

The social dimension encompasses the space of social activities, phenomena, and interactions; also it 
includes all processes occurring in the urban environment, which are explainable in social and 
economic terms. A typical example of the sociological overview is Shevky’s theory of social areas 
analysis (Shevky et al., 1955), which describes spatial heterogeneity of urban society through the 
interpretation of both social and human indexes that had been combined into three groups – socio-
economic (occupational), family, and ethnic (religious) status. It is particularly common in the 
American urban literature to discuss upon the public-private partnership (Thomas, 1989), various 
segregation patterns in the cities, like either racial (Wilson, 1987) or income-based (Betz, 1972), and 
local elites interests and decision-making activity (Harvey, 1973). The later issues have been well 
developed by sociologists Logan and Molotch (1987), who linked spatial patterns of distribution of 
influence on the environmental policy, i.e. the environment within residential areas to the different 
access to power, or the allocation of private and public resources. 

In the study we concentrated on such aspects of the social dimension, as social, economic, political, 
religious, and ethnic affairs. In particular it focused on mechanisms and practice of taking and 
implementing city-planning decisions. 

The cultural dimension comprises a set of perceptions and interpretations of spatial structures and 
processes described on the ecological, social, and material levels, i.e. it is a combination of mental 
models of the urban space. A cultural interpretation of urban space is an acknowledged realm of 
human geography, which employs various methodologies, mostly phenomenology and symbolic 
interactionism, to explain the creation, dynamics, and spatial distribution of the city mental structures. 
Symbolic interactionism “…seeks to identify common sets of symbols and understandings to give 
meanings to people’s interactions…” (Patton, 1990:80). Students in this concept examine 
spatialization through signs and symbols of the place and time, e.g. they explain how an everyday 
routine is shaped into the object of art and material culture (Cosgrove, 1998). Landscape is a basic 
tenet of the symbolic interactions. Denis Cosgrove claims that landscape is a way of seeing the world, 
and “…organizing space into an image demands that we inquire what is brought to the world in order 
to create the image…” (Cosgrove, 1989:104).  

The phenomenology “…seeking to understand the structure of essence of experience of phenomena or 
people…” (Patton, 1990:71). Phenomenology discloses and elucidates what we experience and how 
we experience it. Geographers in the realm of phenomenology explore a landscape as a union of space 
in a concrete place. So, Yi-Fu Tuan considers landscape a reflection of the place meaning in the social 
awareness (Tuan, 1977). French philosophers Henri Lefebvre explored social space as the combination 
of linguistic mental space, the space of social practice, and the real space of conceived essences 
(Lefebvre, 1991). An example of an architectural spatial approach within phenomenological 
framework is the exploration of links between everyday experience and aesthetic experience 
(Bonsdorff, 1998). 

In the present study the cultural dimension is understood just as the reflection of existing social 
practice and perceptions of the city that has been shaped into the mental models of the various 
segments of the city space. We also assume that the mechanism of municipal decision-making is 
mainly based on these models in democratic societies, and strongly impacted from outside the city in 
the countries with non-democratic political regimes. 
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2.2. Spatial issues of local sustainable agenda-making 
Each of the agendas is the result of concrete historical conditions; therefore the development of urban 
space can be considered as a series of agendas implementations, which are modifying city spatial 
structures. Local sustainable development (SD) firstly defined in Agenda 21 (United Nations, 1992) is 
supposed to be only the next agenda in this array, i.e. a certain type of the dimensional interaction. 
Thus, SD local agenda can be implemented only when certain historical (i.e. socio-economic and 
environmental) conditions are emerging. Urban sustainability itself is probably a contradiction in 
terms as, by definition, urban areas require the resources of a wider environment for their survival 
(Owens, 1992). However, the increase of local sustainability is a more realistic goal, and therefore we 
will see urban SD from this perspective.  

Local SD agenda-making is more determined by the local spatial condition than general SD concept 
making. It could be defined as a kind of the “SD framed” local experience, which refer thus to the 
Cosgrove’s definition of myth that “…may both shape and be shaped by landscapes, not only by those 
localised and specific landscapes visible on the ground, but equally by archetypal landscapes 
imaginatively constituted from human experience in the material world and represented in spoken and 
written words…” (Cosgrove, 1993:281). When designing “improved space”, local agenda makers in a 
sense follow the way of some of the Renaissance painters who had depicted in their frescoes real 
landscape according to either contemporary idea of the “ideal landscape” or landowner requirements 
(Cosgrove, 1989). The SD agenda may thus be seen as a modern revision of the “ideal landscape 
(space)” ideas. Nowadays spatialization of the “objective reality” into the optimised space of the local 
SD agenda is a sophisticated process that involves aspects that had been untouched earlier. It pursues 
enhancing living standards in ways that do not lower the living standards of future generations, what 
basically supposes to achieve by the prediction of the effects of current activities in future, and the 
maintains of favourable ecological conditions (Jowsey, et al., 1996). In a way, local SD agenda-
making is a transition of the view on urban space from one spatial dimension to another that could be 
described more or less as the following: 

• Perception of the urban space on the material and ecological dimensions: shaping both 
objective and subjective attitudes towards spatial distribution and functioning of a city’s infrastructure 
and physical environment. 

• Perception of the urban space on the social dimension: getting a view on the urban 
society; making assumptions about its driving forces and factors of social pattern (including spatial 
differentiation); evaluation of the data on material and ecological dimensions from the socio-economic 
perspective, e.g. conceptualising health as an attribute of the spatially defined collectivity and of the 
social class (Byrne, et al., 1993). 

Adapting personal (urban) experience and scientific data (which is sometimes edited by personal 
experience to a great extent) to the frame of the SD concept that has been selected according to the 
either local (state) environmental policy or within a scope of “personal compromise” (i.e., the 
compromise between maintaining a comfortable routine and working towards environmental goals). 

2.3. System interactions in the city space 
In general terms, the interaction of the city’s dimensions may be described as it is set at causal loop 
diagrams (CLD, fig. 2, 3, see explanation of the technique in 3.2). This is shown that material, 
ecological, and social structures shape the perception of entire city space, i.e. cultural dimension. The 
later is also connected to other levels by feedback mechanisms of municipal decision-making that is 
shaped by the mental models of cultural dimension. However, in different conditions of agenda-
making, such interactions may have different directions. Overall the following cases may occur: 

 10



 Material 

Ecological 

Social 

Cultural 

 

+ 

+ 

_ 

_ 

+ + 
_ 

B 
B 

B 

B 

B 

_
 Material 

Ecological 

Social 

Cultural 

_ 

_ 

+ 

+ 

+ 

__ 
_ 

R 
B

R 

External Influence 

+ 

R 

e
 

c
r
s

t
c
i
t
b
b
s
i
j

T
o
a

2
L
r
a
u
p
p
c
h
f
s
a
p

 

Fig. 2: Interaction of the city dimensions: second case     Fig. 3: Interaction of the city dimensions: first cas
1. In the case of a self-governing commune with an adequate decision-making, the dimensions of 
ity space are developing in a balance (fig. 2). The citizen’s perceptions, i.e. cultural dimension are 
eflection of city space, and they are reflected in planning decisions. This scenario provides the most 
table way of urban development.  

2. The case of both working out and taking the principle decisions on city development outside 
he commune is shown at fig. 3. This is most common when commune is not governed by the city 
ouncil (уточнить про сильно влияемую самоупр ком). In this case local authorities just implement 
nadequate decisions of superiors, which are pursuing any goals, such as national or ruling Party’s, but 
hose relevant to the city development. Thus, inadequate decisions may result in disproportions 
etween the different segments of city space, e.g. political mechanisms (social level) are not supported 
y citizens’ mental models (cultural level), so some feedbacks are lacking, and the system cannot be 
elf-regulated (fig. 3). The same consequences are possible if citizens’ mental models themselves are 
nadequate, because biases, environmental unawareness, etc. In this case the fair political mechanisms 
ust supports unbalanced city development. 

he proposed models do not indicate actual mechanisms of city development, and they just show ways 
f possible interactions between dimensions. The dynamics of city space is much more complicated, 
nd in a practice it combines both offered scenarios.  

.4. Natural environment in the development of city space 
inks between the natural environment and urban society is the issue well examined by number of 

esearchers. The human impact on the natural environment in cities is well examined by workers from 
 variety of fields. Probably, chemical pollution, and its ecological consequences is the best-explored 
rban issue. A number of researchers all over the world work out the problem and regularly publish 
apers on that (Miguel, et al., 1999; Monaci, et al., 2000; Meyer, 2000). Urban climate research 
rojects recently have become extremely popular, basically because the problem of global climate 
hange has emerged. It is now of a big political concern, and number of programs, related with urban 
eat island is commissioned by international and national research agencies, municipalities, etc (see, 
or instance information on ICLEI campaign http://www.hotcities.org/). Present urban geology 
urveys mainly concern either big building projects or highly hazardous areas, like seismic or 
valanche-exposed zones (Giammarinaro, et al., 2001). There is a growing interest to the problem, 
artly because of the same reason, remarkably shown by Chinese researchers (Fuchu, et al., 1994; Dai, 

11



et al., 2001). Urban land-use impact on flora and vegetation is the realm of Central European botanists, 
who have greatly contributed to the problem (Brande et al., 1990; Kubikova, 1990). However, 
Western European researchers also seem to get involved in urban botanic projects (Godefroid, 2001; 
Ricotta et al., 2001). Truly Integrative studies of the human impacts in the urban environment, which 
pretend to scope all complexity of the problem are rather occasional (Pauleit, S., Duhme, F., 2000:2). 
Nonetheless they are very common for the present Russian geographers, who regularly produce such 
researchers, mainly in the theoretical frameworks of the NTC or anthropogenic landscapes 
(Artiomova, 1998; Krasnokutskaya, 1994). 

We understand natural environment as landscapes in the terms of either the western ecology of 
landscapes or Soviet and Russian concept of natural landscapes/NTC. Thus, pattern of natural 
environment is the notion that features particular topographical and ecological features, and clearly 
delineated. As it is stated by the classical definitions (see 2.1.), NTCs are delineated within the areas 
with homogeneous relief and geological cover what supposes also the same engineering conditions 
within the landscape. In the topographically prominent or valley located NTCs, only one particular 
type of planning pattern sometimes is developed. The NTCs of valleys also differ from watersheds in 
climatic conditions. The valley’s environment features mostly adverse bioclimatic conditions, such as 
(data of own measurements) increased amplitude of both diurnal (up to 8˚C) and seasonal 
temperatures (up to 4˚C), decreased average daily temperature (up to 5˚C), and increased air moisture 
(increase of relative humidity up to 20%). Different NTCs feature different conditions of the migration 
of chemical elements, and geochemical barriers. It may contribute either to the forming of the anomaly 
of pollutants or their rapid leaching/decomposition.  

Thus, NTCs actively participate in the spatial structuring of planning pattern, and conditions of 
outdoor environment. However, the influence of natural spatial patterns on the city development is 
much less examined question, probably because of the lack of evident opportunities for its practical 
implications. However, the relevance of natural/city-planning causalities has been suggested even by 
such classic in urban studies, as Raoul Blanchard – the initiator of French urban geography. He 
pointed out that cities are structured according to the patterns of natural environment, i.e. ‘on the soil’ 
(Pinchemel, et al., 1983). Modern German geographers Stephan Pauleit and Friedrich Duhme 
elucidated that ‘…land cover units are the product of land use and development plans’ (Pauleit, S., 
Duhme, F., 2000:2). Nonetheless, this issue is remaining a blank area in urban studies, although full 
understanding of naturally caused dynamic patterns is essential for the prediction of the responses of 
physical environment to ecological footprints. 

During the recent decades, the students of urban environment became largely involved to the city 
planning. In that they are commonly assigned to adjust worked out master plans to the patterns of local 
physical environment. The concept of city metabolism (Wolman, 1974) has emerged to provide 
environmentally sound planning with theoretical basis. It looks at the city as a whole and ‘…by 
analysing the pathways along which energy and materials including pollutants move, it is possible to 
begin to conceive of management systems and technologies which allow for the reintegration of 
natural processes, increasing the efficiency of resource use, the recycling of wastes as valuable 
materials and the conservation of (and even production of) energy…’ (Newman, 1999:220). A good 
example of environmentally sound city planning solution, is Jericho Hill Village (Canada) master 
plan, which spatial forms is ‘…predominantly driven by environmental considerations, such as 
maximizing solar aspect and protecting and enhancing existing hydrologic patterns’ (Paterson & 
Connery, 1997:341). However, probably first land-cover based city planning project has been worked 
out and implemented in 1972 in the USSR for the master plan of the city of Toliatti, when cityscape 
capacity of NTCs have been assessed beforehand (Martsinkewich, et al., 1986). 

Thereby four ways of interactions within the system ‘natural environment – urban spatial 
development’ may be identified: 

- Neglecting natural patterns when carrying out constructing and municipal infrastructure 
maintaining activities. Historically this was typical for the areas/cities, which have been 
developed rapidly. Recently this may occur as the consequence of the globalising economy 
that stimulates the rapid development of airports and highways (Tjallingii, 2000), which are 
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often located in the economically most suitable places without any environmental 
considerations. 

- Unintentionally following environmental patterns, i.e. agenda-setting without preliminary 
surveys, such as taking obvious development decisions, for example historically erecting 
fortifications on towering hills. 

- Taking into account some landscape features, like geology, relief, surface- and groundwater, 
etc., for the purposes of safe in engineering terms city development. This is the most common 
approach of today. 

- Compiling the agenda according to previous landscape-ecological research; mainly this type 
of agendas is aimed at the protection of the natural environment. This had been recently 
implemented for the purposes of environmental/sustainable city planning and maintaining. 

We can assume that it was typical for the old Western European city to experience all types of the 
claimed dynamic patterns. The traces of these development interactions are still often visible in present 
planning patterns, and they can be analysed and delineated. The diverse planning structures interact 
with natural environment in different ways, and therefore developing and maintaining procedures that 
are applied to them also should be different. We can also assume that relief is the is the most relevant 
to city development component of natural landscapes, insofar as traces of its historical capacity to 
control planning decision-making can be found in many of the present cities. 

 
 
3. Methods and Materials 
The plan of the research has been based on previous study that had been aimed at the identification 
actors and driving forces of urban development. Afterwards the lists of required data and available 
research methods have been compiled. Upon their examination the research area has been refined, and 
optimal case studies and temporal boundaries have been chosen. 

3.1. Choosing case studies 
3.1.1. Criteria for selection 
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available for comparative studies. 

Ongoing research goals require the study of city dynamics in the settlements that would feature 
comparable types of urban cultures (style of city planning) and environmental conditions, however 
their natural, social, and cultural settings would be reasonably different. Thus, the cities of 
Copenhagen in Denmark, and Minsk and Mogilev in Belarus have been approved for case studies 
(Fig. 4). Copenhagen is a typical Western European big city. Its development history is diverse and 
well documented, and it was associated with the activity of municipal democratic institutions, and 
accomplishing the functions of a national capital. Minsk is a typical big city in Eastern Europe. Its 
population is much the same, and like Copenhagen, it is an important centre of regional economy, 
politic, and culture. Minsk has been also a capital since year 1919. However, political institutions, 
city-planning tools, and topographical features are different there. Mogilev has been chosen for an 
additional case study because the city had been examined in details by the number of geographical and 
environmental studies since 1996, and so any kinds of information on the dynamics of city space are 

Temporally the study has been confined 
within the twenties century. The period is 
highly relevant to the contemporary 
dynamics of cities. In fact, the present 
development tendencies have been shaped 
over the last century. A lot of crucial 
development events of the studied cities have 
been occurred during this period; the present 
planning pattern has been mainly formed at 



the twenties century. An important issue is the relatively good availability of period-related 
information. 

The spatial and dynamics patterns of natural landscapes in the cities of Copenhagen, Minsk, and 
Mogilev feature a lot of similarities, such as the same origin 
and sediments, and moderate climate. However, there is also s 
Fig. 4: Geographical location of the case studie

a number of distinctions, which results in different patterns 

that physical environment interacts with social dimensions and thus, current municipal agenda, i.e. 
planning policies and the development of urban space.  

3.1.2. Copenhagen’s case study 

The pattern of physical environment in the city of Copenhagen is defined by its coastal and harbour 
location, and glacial origin of relief. Topographically Copenhagen’s area is a low plain that is hilly 
near the valley of Mølleå. It composed with moraine clay of Weichsel Glaciation, which replaces at 
the north with sand of the same origin (Smed, 1981); large areas along the coastline at the south are 
raised artificially. The homogeneous flat relief and mainly favourable engineering conditions do not 
support the landforms to be either the issue relevant to the city’s space pattern, or important actors of 
Copenhagen’s spatial development. However, there are some evidences of the relevance of their 
indirect impacts on the city’s growth. 

Over the twentieth century, the array of development tendencies has been passed. Each of them 
brought new urban planning, and constructing ideas, faults and successes, which have been finally 
shaped into the present city space. In order to systemize analysis of municipal agenda-making and 
provide the background information for the case studies, the periodization of the development history 
for the studied cities has been attempted. Usually the topical issues of development agendas are 
defined by the major political and economic events of the periods, such as wars, revolutions, economic 
crisis/booms, etc. The periodization of Copenhagen’s development is mainly based on the analysis of 
Danish economic history of the twentieth century, and planning and public development policies that 
related with it. The separate periods can be described as the following: 

- 1901-1939 – At the beginning of the twentieth century Copenhagen had approximately 500 
000 inhabitants (reference). At the period it was a democratically governed commune (reference), 
entirely free from governmental interventions, and enjoying the steady growth in population and 
economy. The later, however, replaced with crisis in 1930s. All business activities mainly have been 
concentrated in the inner city and harbour area. At the time the tendency of the city’s sprawl toward 
the north has become clear, that may be explained by the attractive social environment and diverse 
nature of the area. However during the period 1900-1920 one parish to the west, and one to the south 
have been suburbanized (Andersen, 1991).  

- 1939-1945 – During the German occupation all civic constructing activities have been stopped 
for lack of building materials.  

- 1945-1957. The principle event of the period is post-war growth of national economy, which 
had been provoked by the success of Danish agricultural production on foreign markets. However, by 
the mid of 1950s this had changed into economic crisis resulted from the emerging of the strong 
rivalry with Danish food. The economic growth had facilitated social housing programmes and rapid 
development of public sector. It is also the period of the implementation of the Finger Plan, which had 
been a natural response to the growth of public infrastructure and post-war demand for housing. The 
plan provided a radial development of the suburbs ‘…in order (1) to guarantee efficient public 
transport between the new suburbs and the historical city and (2) to obtain an easy access from urban 
to rural areas as the open area between the fingers should be kept free from urban uses’ (Andersen and 
Jørgensen, 1995:16). The plan was implemented, but Copenhagen grew faster than has been expected. 
The long-term figure of the Finger Plan, 1.5 million has been reported in 1960, and the revised 
estimates showed that by the end of century the figure of 2.5 million could be reached (Hall, 1998). 

- 1958-1973 is the period of the unexampled growth of Danish economy. Heavy investments to 
industrial productions and transport infrastructure had caused a huge demand for labour, thereby 
workers from Yugoslavia and Asian countries had been recruited. At the time the city had enormously 
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expanded, and 1960 Preliminary Outline Plan and the Structure Plan of 1972 had been worked out to 
channel the process. Either of them has not been finished, first because of political disagreements, and 
the second because of coming soon economic crisis. However, both of them have been based on the 
idea of developing local centres in order to decentralize the city and protect landscapes at north. The 
preparation and implementation of the Structure Plan is associated with the Greater Copenhagen 
Council (Hovedstadsrådet) that had been recognized as the regional planning authority in 1973.  

- 1974-1982 period is associated with economic crisis, which dramatically affected all sectors of 
national economy. It had resulted in the reducing of investments to the public sector and housing 
programmes. Growth of Greater Copenhagen had been stopped, and thus the Structure Plan of 1972 
had lost its objectives as a matter of fact. 

- Since 1983 Danish economy goes up, although some problems occurs from time to time. The 
changes in economic situation had been reflected in the Regional Plan adopted in 1989. In a way it is 
revival of the celebrated Finger Plan of 1947, however it differs in the length of fingers, and some 
details obtained from the successful experiences of previous plans. Insofar as it seems just the 
following city’s development tendencies, the obvious strength of the Regional plan is its feasibility in 
economic and political terms. In the same year the Greater Copenhagen Council was abolished as a 
result of political contradictions (Bruun, 1995). 

3.1.3. Belarusian case studies 

The principal differences of the pattern of landforms in both Belarusian cases are continental location 
and relatively rough relief, mainly composed with Riss’s clay (Geodætisk Institut, 1935). The 
topography of either of them features large height differences that amount to 75 m in Mogilev and 95 
m in Minsk. In Mogilev the number of steep and deep valleys that split the Northern half of the city 
emphasizes such differences. Therefore, historically the urban core has been squeezed into the narrow 
room between the valleys of small rivers and the valley of the Dnepr River (Fig. 5). Later the city has 
outgrown these barriers, however they still impact its spatial development. In spite of the sizeable hills 
and valleys in the city of Minsk, the relief has not influenced the spatial development of the city that 
much. This occurs mainly because the relief in Minsk is more accessible, and it does not divide 
downtown area that sharply into separate planning sectors. Therefore, in the city of Minsk landforms 

Over the period 

affected spatial development mainly indirect ways. 

under 
review, all planning and 
constructing activities in 
Belarus were controlled by 
appointed institutions, and 
regulated by the set of rules. 
Also it is worthy of special 
attention that 
Soviet/Belarusian plans of 
city development just offered 
more or less even expansion 
of residential and industrial 
estates over the surrounding 
countryside. Unlike them the 
various development plans of 
Copenhagen area provided 
different strategies of urban 
and suburban growth. Thus, 
the historical periodization 
of urban spatial development 

m
o
h

 

Fig. 5: Relief-caused development settings of Mogilev’s city core
ay not lie in the same principles as those used in Copenhagen’s case. Such criteria as a current line 
f policy, building and city-planning routine have been applied instead (Fig. 6). Thus, the following 
istorical periods have been identified: 
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Fig. 6: Development timeline for Belarusian cases during the twentieth century (vertical scale is relative) 

- 1901-1916 – The development agendas are set outside the cities and concrete decisions 
regarding its implementation were taken with minimal citizen participation. All principal planning and 
building activities are designed and regulated by the officials that had been appointed in St. Petersburg 
or even directly by the central government, and the urban core are designed in a rectangular planning 
pattern according to Russian norms. As far as the basic goal of the city administration was to win 
superior favour, the agenda implied that city planning and development activity would support good 
governance only insofar as local financial resources would allow. As it was typical for Russian city 
planning policy of the time, the geological surveys supposed to be conducted before any constructing 
activities. They mainly aimed at checking basic engineering conditions, and did not have a major 
effect on previously adopted plans. However, either case cities features suitable engineering conditions 
in the areas next to the historical core, except valleys. Therefore, all such areas have been developed. 
Some elements of modern planning patterns are resulted from the period, such as densely built up 
watersheds, surrounded with wooden country-like estates. The later have been also extended to the 
valleys that were unsuitable for a stone construction.  

- 1916-1919 – Unstable political situation that dramatically affects all constructing activities. 

- 1920-1941 – Soviet rule is established. All attempts to build open society are stopped. The 
present type of local governance that excludes citizens’ participation is installed and approved. An 
onrush of economic and social activities was defined as the main political objective. The agenda set in 
the five-year plans of economical and social development, the General/Master plans of the City 
development, amount of various long-term plans, and political decisions. In a fact, since the very early 
years of Soviet rule number of governmental and municipal institutions and agencies has been 
established to control all kinds of planning and constructing activities. Numerous laws, standards, and 
regulations applicable to them have been adopted and come to force. Minsk is selected as a capital of 
Belarusian Soviet Socialist Republic (BSSR), thus the city replanning is started: radial pattern is 
applied to the planning of streets’ network, number of bombastic building projects is launched, such as 
governmental buildings, theatres, new avenues and squares. In 1930s Mogilev was intended as a new 
capital, therefore similar preparations were started. Nevertheless, they never have been finished, and 
the governmental complex in the central square is only remain of that intention.  

- 1941-1944 – The period of German occupation. Either of the cities was completely destroyed.  

- 1944-mid of 1960s – Agendas are much the same as years during the period 1920-1941. The 
topical questions of the period 40-50s are rebuilding and reconstruction of the cities destroyed during 
the WW II, and further industrialization. Therefore, large industrial facilities have been erected around 
the city periphery. Another common tendency is the rapid development the big areas with one-storey 
wooden housing to accommodate homeless. Primarily, suburbs and the areas unsuitable for other 
kinds of constructing activities have been allowed for wooden housing, such as valleys. However it 
soon has expanded over the initially designed boundaries. 

- Mid of 1960s-1991 – The cities’ population has dramatically increased over the first decade of 
the period, therefore huge areas of multi-storey housing have been developed. As far as socialist 
economy hampered the mobility of business, the location of industrial estates since their erecting was 
unchangeable. Thus, previously erected industrial productions have become surrounded with the 
residential estates of downtown areas and newly developed housing. However, extremely dangerous 
productions were to be removed from residential areas, such cases were not common, though. In 
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comparison with the previous periods the natural environment is paid more attention, mainly for the 
purposes of landscape architecture. Nevertheless, far improved technical facilities enable the efforts to 
adjust landforms to constructing requirements. Naturally, such opportunities have been used 
enthusiastically. 

- 1991-present time. The principal event of the period is gaining the independence. Both 
economic and demographical problems greatly affect urban development. In the case of Mogilev, 
previously measured urban growth has been replaced with the considerable loss in population. 
Population in Minsk is still going up, however it rather happens because of the inflow from the 
provinces than by internal growth. The topical question of the present agenda of Minsk’s development 
is ‘making a capital’, which many ways reminds the period 1920-1941. The system of local 
governance is much the same as in the Soviet past, although The Constitution guarantees public 
participation in decision-making. The system of state city-planning and land-use control is also the 
same, and Soviet time adopted regulations are routinely applied to the planning and constructing 
activities.  

3.2. Data used and their analysis 
The study’s data have been collected and categorised into city dimensions-oriented databases, and so 
the research results are compiled of the chronological descriptions of the events of dimensional 
dynamics. Various geographical maps have been most helpful in the study. The Copenhagen study is 
based on topographic maps that made by Geodæstisk institut for various areas in years 1931-1965 
(natural scale 1:20000), и 1966-1985 (1:25000). The recent tourist’s maps have been used for 
references. The pattern of natural landscapes has been described after the exploring Geological 
(Geodætisk Institut, 1935) and Landscape (Smed, 1981) maps of Denmark. In Minsk’s case study, the 
plans and maps of years 1910 (hand-made plan with unknown natural scale), 1934 (plan 1:10000, 
unknown publisher), 1942 (topographic map 1:20000 published by German Military Command), 1970 
(plan 1:50000, Belarusian Geodesic Service), 1992 (1:15000, Belarusian Geodesic Service), 2000 
(1:20000, Belarusian Geodesic Service) have been used. The similar maps also have been examined 
for Mogilev’s study. 

The survey of the contemporary planning structures of the case cities was the most resulting in terms 
of methodology. This research has included the delineation of areas have been developed during the 
same time periods. Construction, architectural, and functional features of buildings, and local planning 
patterns were examined within these territorial units. The old-developed plots amid newly built-up 
areas have been paid particular attention. These areas are often located along the boundaries of natural 
landscapes or old planning structures, and often follow their contours, as it was noticed. The cemetery 
case study has been carried out in Mogilev to clarify spatial role of such plots. In that the spatial 
scheme of the cemeteries location was explored in comparing to the landscape’s pattern and history of 
the city development. Additionally the internal planning structure of graveyards was studied, the 
relevance of cemetery studies to the indication of city environmental and planning history has been 
proved. The data on the pattern of natural landscapes in Copenhagen is based on maps, in Minsk – on 
field surveys of the Chair of Geographical Ecology of Belarus State University, in Mogilev – on the 
results of own field surveys. 

The statistic data on Copenhagen’s development was mainly obtained from the municipal on-line 
database (http://www.kbhbase.kk.dk). The use of official statistic for Minsk’s and Mogilev’s studies 
was very limited, because the data of censuses is mainly secret, and only social information for big 
cities’ districts is partly available. However, these districts are too big to use their data for the spatial 
analysis of urban society. A good deal of the data on social and cultural dynamics in the case cities 
was obtained from interviews and published literary sources. 

Having compiled the databases on the historical dynamics of spatial dimensions in case cities, we have 
checked and reset system actors and driving forces of system behaviour. Afterwards, causal loop 
diagrams (CLDs) have been drawn to describe the interaction of various spatial dimensions, and the 
role of natural components in city dynamics in different cases through the cities’ history. Summarised 
explanation of the causal loop concept (adopted from Roberts et al.1983:56) is set at Table 1. 
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Table 1: Explanation of CLD technique. 
Symbol Meaning 

Arrow 

Tail Head 
 

The arrow is used to show causation. The item at the tail of the arrow causes a change 
it the item at the head of the arrow. 

 + 

 

The + sign near the arrowhead indicates that the item at the tail of the arrow and the 
item at the head of the arrow change in the same direction.  
If the tail increases, the head increases; if the tail decreases, the head decreases. 

 _ 

 

The – sign near the arrowhead indicates that the item at the tail of the arrow changes in 
the opposite direction.  
If the tail increases, the head decreases; if the tail decreases, the head increases. 

 B B 
 

This symbol, found in the middle of a closed loop, indicates that the loop changes 
direction, causing the system to fluctuate or to move toward equilibrium. This is called 
a negative feedback loop. 

R R
 

This symbol, found in the middle of a closed loop, indicates that the loop continues 
going in the same direction, often causing either systematic growth or decline, 
behaviour that unstable moves away from equilibrium point. This is called a positive 
(balancing) feedback loop. 

 

4. Results 
During the different periods of city development, the interaction’s patterns between municipal agenda-
making and natural landscapes within the city may vary greatly. They continuously gear to 
mainstream tendencies of urban planning and city building, the level of constructing technique, etc. 
Besides that, over the time the city extends, and so more landscapes diversity are involved to the city 
planning. In the study the research data have been collected according to multidimensional 
classification of city spaces (see 2.1.), and categorised in the historical periods as they have been 
previously identified (see 3.1.). 

4.1. Copenhagen 
4.1.1. The First Period (1901-1939) 

The development of the present downtown area – virtually the entire Copenhagen of beginning of 
described period – had been closely associated with military purposes and regulations of the first halve 
of the nineteenth century. Until 1848 Denmark was an absolute monarchy, and the crown had strictly 
regulated all constructing and planning at the capital, which had used to be a fortress. The city had 
been surrounded with ramparts, and outside them any civil activities, including building, had been 
forbidden within a broad zone mounting to 3-5 km (Paludan et al., 1987). Thus, the city was squeezed 
into the relatively small area around the harbour, and it had resulted in its dense and unhealthy housing 
blocks, restricting economic activities, and bad access to rural areas. In 1843 Tivoli had been laid in 
military zone (Lind et al., 2001). However it had not been designed for active recreation and 
entertainment, and its carrying capacity had not been sufficient for the population of such a big city as 
Copenhagen. Therefore, they, specifically high class became to search for a resort, and Nordsjælland 
had been acknowledged as the best option.  

The area is covered with picturesque lakes and moraine hills, and with forests at the time. It was a 
period of Romanticism, thereby the beauty of nature had become to be an object of art, and poets’ and 
painters’ celebration. A few centuries ago the beauty of Nordsjælland had attracted there the royal 
family, and they had erected number of castles and palaces, such as Frederiksborg, Fredensborg, and 
Sorgenfri. The romantic nature celebrated by the number of poets, new notions on prestige connected 
to that, and the most important the presence of the royalty, had attracted high-class families there. The 
area had become the most fashionable, therefore in the mid of the nineteenth century the extensive 
suburbs had been emerged to the north of Copenhagen. This had been supported by an excellent 
transport access by boats, later by the railway along Øresund. The West was less attractive because 
monotonous relief, lack of forests, and high agricultural value of the area. 
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In 1852, four years after the abolishing of the absolute monarchy, the military regime of the city had 
been cancelled. The constructing outside ramparts had been allowed, and a year later the ramparts 
themselves had been blown out. They have been replaced with the ring of Boulevards, like in Vienna 
in the same case, and also with a number of parks and gardens, which still indicate the location of the 
former fortification line. The former military zone had been rapidly built up to the line of swampy 
valleys of Lersø surrounded the city. During the 1880-1900 the valleys had confined within the city 
growth, and the industrial estates with working-class housing had emerged along them. The local 
streets’ networks partly followed the contours of valleys; railway lines, and later railway yards had 
been laid there. The valleys had been also actively used for garbage disposal. Thus, the city fringe had 
been rapidly formed along the valleys on the city periphery. 

In the beginning of the twenties century, industrial estates had existed also near the harbour and in the 
valley of Mølleå in the North to the city. The area had used to be an important industrial location since 
the seventeenth century. A number of productions, such as textile and mills had been attracted there to 
use the mechanical force of the fast Mølleå stream. However, by the turn of century the area had lost a 
lot of its industrial importance, and mainly served as a holiday resort – so called Danish Switzerland 
(Det Danske Schweiz). At the time only a paper production in Mølleå Strand and located to the North 
textile factory in Usserød still had worked there. The later had produced close and had been owned by 
the state, thereby it had been privatised and closed only after the WWII. A lot of Copenhagen industry, 
specifically textile productions had been concentrated in the very downtown area near the Town Hall 
(Forchhammer, 1947). 

The former military zone had been developed in radial annular street network with a centre in the 
downtown. The area is mainly flat plain, and local topography did not influence its planning pattern. 
However, rare hills may be easily recognised in this segment of Copenhagen’s city plan, because of 
their different land-use. This way, the hill of Frederiksberg (absolute height 31 m, relative height 15 
m) is occupied by the palace with the same name. The northern flanks of the hill host the Palace Park 
(Frederiksberg Have) and the Zoological Garden (Zoologisk Have). A number of cemeteries are also 
located there: Vestre Kirkegard, Katolsk Kirkegard, and Mosaisk Kirkegard at the southern, 
Søndermarken Kirkegard at the western, and Solbjerg Kirkegard at the north-western flanks. A large 
green area is also located in the hilly area Bellahøj (absolute height is 31 m) that was at the northern 
frontier of Copenhagen that time. In the 1880s Copenhagen got a new fortifications – Vestvolden that 
surrounded the whole city in average 15 km distant. They had followed natural lines, such as valleys 
and hills wherever possible, and served as an important guiding line for the former military zone 
developing. 

Thus, by the beginning of the twentieth century the city of Copenhagen had an extensive fringe zone, 
and its structure as well as directions of the overall city development had been kept in a good 
correspondence with the patterns of natural landscapes. It is significant that such patterns had been 
shaped without any control of public planning authorities, but spontaneously as an outcome of 
interacting market forces and environmental factors.  

By the beginning of the twentieth century the entire room between the boulevards of former ramparts 
and the swampy valleys had been developed. However, the population in Copenhagen had rapidly 
grown, and the question of the city expending beyond the valleys had become topical. Therefore, the 
frontiers of Copenhagen and Frederiksberg boroughs had been extended, and a development plan for 
new dwellings had been commissioned. The author of the project, which had been chosen on a 
competitive basis, Carl Strinz from Bonn had proposed somewhat had been inspired by Art Nouveau 
tendencies. He avoided rectilinear streets that in his master plan usually had followed relief lines. The 
Strinz’s plan had been implemented rather in details, and all strategic lines had been laid according to 
the project of Danish architect A. Bjere, who had not been won a competition, nonetheless it was he, 
who had taken a planning office (Rasmussen, 1974). In the development history of Copenhagen it is 
an important event, insofar as this initiative is considered to be the first large-scale detail initiative for 
the planning of housing area in Denmark. The planning network in Brønshøj had been determined by 
the contours of farmers’ arable lots, delineated in radial pattern. 
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During the WWI, constructing activities have been mainly stopped. This had continued after the War, 
when dramatic economic crisis had come. In the beginning of 1920s the economic problems had gone, 
and investments to industrial productions and housing had been recommenced. However, in the early 
1930s a new economic crisis had displaced the short period of prosperity. 

During the period some earlier tendencies had continued, such as planning hilly areas as green areas. 
Thus, the hills of Bellahøj had been left almost unbuilt to be used as a local recreational area. The 
green valley terrain of Det Danske Schweiz had been also untouched by the city developers. In the 
beginning of the period the swampy valleys had been in use as disposal dumps, railway lines, and 
railway yards. However, in the year 1936 the situation had been changed. The government had 
decided to launch large-scale public works to give a job for thousands of unemployed. Thus, as an 
outcome of such projects in Copenhagen, the city was given the comprehensive network of parks, 
channels, and lakes. As far as land in the valleys was relatively cheap, and it well suited 
topographically, much of the former dumps had been redesigned to park zones.  

Another continuing tendency of the period was dramatic city sprawl to the North, which remained the 
most prestigious area for building residential housing. However, during 1900-20s the western and 
southern suburbs also became to be seen as perspective directions for residential development. The 
land at the areas had been much cheaper then at the North, because they had not been that picturesque 
and attractive. Thereby, in the 1920s Nordsjælland had been recognized as a definitive area for the 
residence of high and up-middle class. During the economic crisis of the 1930s Denmark had started 
welfare social policy, so the period is also known as the ‘golden period’ of social housing in Denmark, 
because in order to provide citizens with good dwellings, the central government generously supported 
non-profit housing associations (Andersen, et al., 2000). Thus, by the end of the period the annual 
growth of population in Copenhagen’s suburbs had reached 7% (Andersen, 1991). 

By the end of period, the main locations of industrial productions remains much the same as in its 
beginning, namely harbor area and downtown (Forchhammer, 1947). However, new industrial areas 
had been emerged in the western and southern suburbs, being mainly attracted there by either a cheap 
land rent or better manufacturing conditions, e.g. clean water.  

4.1.2. The Second (1939-1945) and Third Periods (1945-1957) 

 

During the second period, whole Denmark had been occupied by Nazi. During the occupation the 
country did not suffer from any military actions, famine, and other asperity of the war. However, few 
military productions had been destroyed by the bomb attack of British aviation, and house building 
had been stopped because of the acute shortage of constructing materials. Curiously, the country had 
experienced some economic problems right after the liberations, when the advantageous barter 
schemes with Germany, such as food exchange for coal had been cancelled. Denmark had also faced 
the progressive housing shortage that had been caused by the post-war growth in population. The 
problem had been particularly dramatic in Copenhagen. After the War enormous demand for housing 
had been supported by governmental social programmes. It has been resulted in the enormous 

expanding of housing areas in suburbs. By 1948 
development had reached a critical stage: the outer 
terminals of the public transport routes were already 
about 45 minutes from central Copenhagen (Hall, 
1998:191). Thus, the city needed a planned 
development in order to accommodate people, 
prevent spontaneous city sprawl and to provide 
access to rural and office and industrial areas. 

The solution had come with the Finger Plan of 1947 
that apparently had been based on the existing 
tendencies of the city development, and apparently it 
had been inspired by the famous 1944 plan for 
Greater London. The Greater Copenhagen’s growth 
had been planned in annular strips around the 
downtown area (Wassard, 1976), i.e. just as the 
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continuing of the earlier laid development axes. The plan provided the use of public transportation, 
specifically trains for communication between the city itself and its suburbs. In fact, the Finger Plan 
was the first in Danish history attempt to define the strategy for the planning of whole city area by 
public authorities, which had been represented by the newly established Ministry of Housing. This in 
many respects means a replacement of mainly market driving forces for city development by state, 
which is concerning about the public needs, i.e. the new type of the development agenda-making has 
emerged. 

The period is marked by extensive city growth. Over the 1950s the present city periphery had been 
outlined (Fig. 7), and suburbs had continued to sprawl out. The city growth had been geared to the 
earlier defined tendencies, such as keeping the North as the most important direction, and both the 
West and South as those less important. The tendency of leaving downtown area for suburbs had 
become even clearer (Andersen, et al., 2000). The same as earlier, up-middle and high classes had 
been drawn by the prestige of Nordsjælland. In the period middle class and skilled blue-collar workers 
could also afford themselves to reside there. However, working class had been mainly attracted by 
lower housing rent of western and southern suburbs. In that the former area mainly features low-
density dwellings, and the later – high-density housing blocks, which are mixed up with numerous 
industrial estates. However, due to the welfare state policy and implementing the housing programmes 
since 1930s, the social segregation and differences in the conditions of housing and municipal 
infrastructure in Copenhagen are far less dramatic, as in big cities of many other countries. The 
distinctive feature of the northern municipalities is also lack of largely erected in 1950s social housing 
blocks. It may be explained by their relative independence in administration, and besides that they had 
been fully built by the late 1950s, so unlike other suburbs they had not experienced constructing of 
social housing (Andersen, 1991).  

The downtown had not been changed, except the deserting of many areas, and moving industrial 
productions out of the inner city. The later had been done to 
emphasize the high status of the historical core of the national capital. 
Therefore, the city core had become rather low-income area, 
especially comparing to the suburbs. However, some constructing 

activities in the inner city have been done during the period. The remarkable one is implementing the 
Bellahøjhusene housing scheme in the hills of Bellahøj. The first in Denmark high-rise housing blocks 
have been planned and built with respect to natural landscapes. They had been seen as a building 
space, and so all buildings are oriented along the relief lines, and to get residents views over an open 
surrounding space (Jensen, et al., 1996). However, Bellahøj mainly remained a green open area. 

Fig. 7: Development outline for Greater 
Copenhagen 

4.1.3. The Fourth (1958-1973) and Fifth Periods (1974-1982) 

Economic prosperity of 1960s had facilitated much of social programmes, and large-scale building of 
public infrastructure. A lot of schools, university buildings, hospitals, roads and bridges had been 
erected at the time. Extensive developing of social housing and state-subsidized private dwellings had 
also distinctively marked the period. Copenhagen’s population had grown faster than it had been 
predicted by the figures of Finger Plan. It had affected dramatically the city sprawl. This was also 
enhanced by the higher consumption standards, which had demanded more land per capita. Insofar as 
jobs remained mainly centrally located, the traffic went up enormously, and the downtown area had 
become less accessible. The increased number of car owners had resulted in suburbanising areas that 
were located away off the rail facilities (Andersen, 1998). Therefore, the customary finger shape of 
Greater Copenhagen had tended to be altered. This had been caught by the occasional development 
plan – The Preliminary Outline. It aimed in decentralisation to prevent further increasing in traffic and 
preserving beautiful landscapes of Nordsjælland. Thus, the tendency of breaking historically laid 
finger-like structure had been reinforced by the new plan. The next prepared by the Greater 
Copenhagen Council The Structure Plan of 1972 had addressed much the same issues. However, the 
economic crisis of the mid of 1970s – the beginning of 1980s, and stop in the population growth had 
restrained the further sprawl of suburbs.  

The tendency of economic degradation of Copenhagen’s inner city had even increased during the 
period. Thus, industrial productions had been moving towards the west of Denmark in the 1960s, and 
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in the 1970s and 1980s into the southern and western parts of Jutland (Maskell, 1986). The downtown 
area had experienced decline, meanwhile the municipalities of the city fringe, such as Roskilde had 
been in many cases even growing in their industrial production and the number of employees 
(Winther, 2001). During the 1960-1970-s the boroughs of Copenhagen and Frederiksberg had also lost 
much of population, and in their expense the surrounding suburbs had experienced the inflow of 
people, especially those well paid. 

Over the fourth period some projects initially based on natural landscape patterns had been 
implemented, notably the number of them devoted to the redesigning old Vestvold ramparts to 
recreational roots. This worked especially well in valleys’ locations with their relatively cheap land, so 
better available for public planning bodies.  

4.1.4. The Sixth Period (since 1983) 

The beginning of the period was marked by the new increase of investment, which has been followed 
by an economic growth. The operations in public sectors, including building projects again have 
grown, and reached their peak by the end of 1980s. This lasted approximately until 1987, when a 
balance of payment crisis came and immediately resulted in the number of problems for Danish 
economy. However, already in 1993 a new investment’s boom has happened, and now the national 
economy is doing relatively well.  

The city-planning implications of the economic history of recent decades have been fixed in new 
planning proposals. A new development plan, correcting previous planning documents – 1989 
Regional Plan – is partial revival of The Finger Plan. It also provides urbanisation along transport 
axes, specifically railways and motorways. However, in respect that almost all suitable buildings plots 
at a reasonable distance from the city centre had been already developed during the constructing 
booms of previous periods, the new plan is also looking for new kinds of spatial resources, such as 
brownfield development and landfilling the harbour. Thereby, the redevelopment of old industrial 
estates is foreseen, mainly by their redesigning to offices’ and institutional buildings. This implies the 
appearing of new links between natural landscapes, land-use, and planning patterns. 

The present Greater Copenhagen features much the same social segregating structure as at the fourth 
period. The inner city is mainly low-income area with the highest in Denmark unemployment rate, and 
at the same time the suburbs have the highest income per capita and the lowest unemployment. The 
newly emerged development axe is Øresund link that impacts dramatically all components of 
Copenhagen’s space. 

The present Greater Copenhagen mainly develops in the frame of global tendencies. Nowadays, the 
pattern of natural landscapes is far less relevant to the city planning than it was in the nineteenth 
century and during the first period. However, some development tendencies, which had been formed 
during that time by the landscape patterns, are still relevant to the planning decision-making in 
Copenhagen. 

The Copenhagen case study shows that during the past stages of urban development, some 
components of natural landscapes had principal influence on the city-planning decision making and 
constructing all dimensions of city space. Now this can be found in many planning structures of 
downtown area, e.g. streets avoiding already non-existent swamps. However, the main consequence of 
such interactions in Copenhagen is the present-day tendency of city growth toward the North. This is 
of particular research interest as an instance of a dynamic pattern that has appeared because of the 
certain landscape settings, however lasting due to the historically set high-class social composition, 
which is now the main driving force. 

4.2. Belarusian Cases 
4.2.1. The First Period (1901-1916) 

At the beginning of the twenties century both Belarusian cases had been the centres of big 
administrative districts of Russian Empire – ‘gubernia’. They had been governed according to the 
Russian Chart on Local Governing (Zhalovannaja Gramota Gorodam), however local initiatives had 
been greatly restricted by the authorities of gubernias. Either of them had featured much of Jewry in 
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city population, like all cities of the region. Insofar as they had been prohibited to buy land outside 
cities, those well to do Jewish lobbied in City Councils the enlargement of city boundaries. This had 
brought about rapid growth of the cities’ areas, comparing to other Russian cities. Thus, by the end of 
the nineteen century Minsk had ranked to be eleven city in the Empire in area extent. Such a large 
proportion of Jewish population also had resulted in the high importance of trade and banking in all 
commercial activities in Minsk and Mogilev. 

Another important issue of city development in Belarusian cases was lacking of any necessity in 
fortifications since the incorporation to Russian Empire, i.e. the very beginning of the nineteen’s 
century. The cities had been appeared to be far distant from the state frontier, therefore all remains of 
old ramparts have been removed, and defence has not been even considered as a planning issue. 
Curiously, the remoteness from potential enemies did not prevent the cities from the attacks of foreign 
aggressors. They have been repeatedly occupied and damaged during all the wars coming to 
Russia/USSR from the West. 

During the first period (see 3.1.1.) Mogilev, like Copenhagen developed along the same dynamic 
patterns as at the second half of the nineteen century. However, in Mogilev the tendencies of city 
space development were different; in general they may be described as follows: 
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Fig. 8: General scheme of the Distribution of Natural Landscapes (own data) 

- Continuing development of downtown area in the landscape of moraine plain located between 
the valleys of the rivers Dnepr, Dubravenka, and Debra (see Fig. 6). 

- Expanding the peripherally located one-storey wooden residential estates along the main 
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roads. 

- Erecting industrial estates at the north to the downtown area. 

The interpretation of this in terms of local landscape patterns would be the best support for such 
classical notion of urban geography as the twofold nature of city space, lain in the interactions between 
physical environment and society. Each of the tendencies had occurred in the area with particular 
characteristics of natural landscapes that also joined with their particular social and cultural 
environments. 

In Mogilev at the beginning of the twenties century the entire downtown area had been located within 
the landscape of high moraine plain (Fig. 8). Historically Mogilev’s Castle had been erected in this 
place that towered above the surrounding area, and further the city also had grown there. At the 
seventeen century Mogilev has extended over this landscape, however insofar as this plain had such 
clear topographical boundaries as the deep valleys, the notions on the downtown were also confined 
within it sharply. At the time only haves could be able to afford to build a house, usually made of 
stone, in the historical core. Their social status also demanded the choice of this residential area, 
therefore all the stone housing had been concentrated within this landscape. Public buildings, such as 
offices of the mayor and governor, theatres, museums, main churches, and gymnasiums had the same 
location.  

The typical for the area planning pattern had taken the shape of a grid-iron pattern that built along the 
main street. Mainly brick, and wooden in the periphery of the downtown area buildings had been 
densely located. This area had featured the best conditions of social environment, such as sanitation, 
cobblestone pavements (Golynez, 1887), and telephones. The lowest morbidity had been reported for 
downtown’s residents, however birth rate also had been the lowest (3.07% in average, including 
2.25% for Christians, and 3.9% for Jew 14). Thus, the landscape of high moraine plain had all 
features, which were typical for the CBD-like land-use dynamic, and this clearly determined by the 
shape of relief. 

In the turn of the century, all the downtown area had been surrounded with the fringe of wooden, 
mainly one-storey residential estates. They partly occupied the valleys of Dnepr, Dubravenka, and 
Debra, and moraine plains surrounding the valleys (Fig. 8). During the long time, the development of 
urban fringe had been associated with the city’s fortifications. In the middle ages Mogilev had been 
surrounded with three lines of walls and ramparts. The main city’s roads had connected the gates in 
the walls. Thus, within the fringe zone the radial street pattern had been shaped. The area had marked 
poor conditions of sanitation, in many cases also bad transport access to the city core and irregular and 
unmaintained street network. The ‘privileged person’, i.e. up and middle classes had escaped to reside 
there, and chiefly craftspeople had inhabited these estates. The worst maintained streets and estates 
had featured the Third District of the city that occupied the valley of Dnepr River (Fig. 8). A 
contemporary to the epoch medical doctor has described the area as follows: ‘…the streets are not 
regular, with much of nooks and crannies, without pavements, and dirty. … There are hardly any 
footpaths, cesspit, and outhouses’ (Golynez, 1887). After the same source, the highest in the city birth 
rate had been reported there, mounting in the Third District to 4.77% for Christian population, and 
2.97% for Jew. The fringe had featured also ethnic and religious distinctions – Jew had formed much 
of it population, especially in the Third District.  

At the beginning of the twenties century most of the big city’s cemeteries had been located in the 
fringe next the valleys or even within them. It may be explained by too expensive land within the core. 
In medieval time this land also could not be developed with anything but housing, fortifications and 
institutional buildings. Thus, the location of cemeteries also has been determined by the landscape 
pattern, and so by social, and cultural interactions. Over the centuries deceased from all the city had 
been disposed there, i.e. this had supported the stable fluxes of matter and energy from the landscape 
of high moraine plain to the landscapes of valleys and surrounding moraine plains. The cemetery 
studies may be the essential part of the examining urban historical dynamics. However, in the case 
study this issue has not been touched upon, because of much of the period tombstones have been either 
demolished or damaged.  

The third tendency is with the arrival of railway to Mogilev at the very beginning of the century. This 
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had aroused the business activity in the city, thus number of industrial productions had been 
established. They had been mainly erected at the north of the city (Fig. 8), at reasonable distance of 
urban core and close enough to the railway. 

 

 
Fig. 9: Minsk in 1910 

At the beginning of the century Minsk had more inhabitants then Mogilev, with population mounting 
to 90,900 people in 1899, and 134,500 in 1917. Thus, its area – 59.2 km2 (1913) had been also more 
extensive. At the time Minsk had been more active commercially, containing much of the industrial 
facilities of whole region that time. Thus, 58 industrial productions with 2,800 employees had 
operated there by 1900. Since 1871 it had been also an important railway junction. Thus, in Minsk 
driving forces of the municipal agenda making had more social and economic support, which would 
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diminish any natural barriers for city development. Together with the easy accessibility of the relief, it 
makes clear the reasons had brought out the uncertainty in correlations between landscape and 
planning patterns. Unlike Mogilev’s case, the notions on downtown area had not been that clear 
localised in Minsk. Besides the different topographical shape, it had been resulted from the higher 
diversity of land use units. For example, in Mogilev the areas of retail trade, high-class residence, and 
institutional buildings had been united in the same area. In contrast, all these activities had been 
spatially specified in Minsk. 

Historically the radial pattern of streets had been typical for Minsk for the reasons similar to Mogilev’s 
fringe. Since the incorporation to Russian Empire, the more common for Russian architecture iron-
greed pattern had been applied to the city development. However, in the various districts in contrast 
social and cultural conditions it had assumed the different shape. The First District (Fig. 9) had taken 
the function of Minsk’s CBD; the periphery of the district had served as a comfortable high-income 
residential area. The district had featured rectangular planning pattern, shaped into the broad tree lined 
streets. Unlike Mogilev’s CBD, in Minsk this area had been located different from a historical core. It 
had newly developed at mid of the nineteen century on hill next the relatively low former downtown 
area. 

The area of the Second District is the oldest historical part of the city. The Castle, City Hall, and the 
central food market had been located here. The crooked and dirty streets of the district had been built 
densely and irregularly. It was the main residential area of Jewish population. The Third District had 
looked much the same. However, unlike the Second District, only closer to the city centre streets had 
been built there with stone houses. The periphery of the districts hardly could be differed from 
countryside: local inhabitants largely grew vegetables in their lots. The area’s population contained 
mainly low-income residents, such as workers, farmers, and low-officers.  

The Fourth District had emerged after the construction of railways that therefore separated a newly 
developed area from the First and Third Districts (Fig. 9). It was the main industrial estate, contained 
much of the employment. The residential sector of the area had been mainly inhabited with the 
employees of next productions and railways. The main part of it featured a very regular greed-iron 
pattern of streets, wooden one-storey housing, and the absence of any municipal services, like the 
many of city residential areas outside the First District. 

The Fifth District of the time would be visually described as a mixture of the Third and Fourth 
Districts. Small-scale industrial productions and countryside-like wooden residential estates had been 
united there. However, it could be distinguished after the most tumbledown housing in the city, and 
the plenty of brothels. The agriculture was the main job for the most inhabitants, and the Tatars-
kitchen gardeners had been the typical ethnical feature of the area. 

As it is shown, there are no direct correlations between landscape and planning patterns in the case of 
Minsk. However, it has been found out a link to the natural pattern. It lies in the poor sanitation of the 
period, and the necessity to have a natural incline to make a sewage system function. Thus, only the 
inhabitants of elevated areas could use update elevation, and so Minsk’s high-income residential 
estates of the First District had situated on hills. Naturally, the poorest citizens had lived in the valley 
of Svisloch River and other lowlands. 

4.2.2. The Second (1917-1919) and Third (1920-1941) Periods 

The second period had not affected the planning structure of Belarusian cities that much. Nonetheless, 
social and cultural dimensions of the city spaces had been changed dramatically. Thus, by the 
beginning of the third period, a new society, new political institutions, and so new pattern of municipal 
agenda-making had been formed. The newly created bureaucratic system was apparently inflexible: all 
governing institutions had been paralleled with the committees of the Communist Party. Therefore, 
The Party dictated decisions and took control of their implementation. However, in a big scale the 
system had seemed faultless, and the basic goals succeeded promptly due to good operation of the 
administrative machine, stern discipline, and efficient propaganda. The planning and constructing 
activities had been carried out in a strict correspondence with previously compiled plans; 
accommodation and streets brought into the line with sanitary and building regulations. Ethnical 
segregation had been eliminated; both demolishing former up class and religious persecutions had 
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diminished the notions on social and religious strata. Many of churches and cloister had also felt a 
victim to struggle against religion. 

Shaping the well distanced from the urban core new industrial zones had been the mainstream 
development tendency in Mogilev of the time. Newly erected industrial productions had been 
accompanied with residential estates for their staff. The extensive room between the new communities 
and the urban fringe had been rapidly developed with one storey wooden residential estates. 
Simultaneous expansion of the urban core had been occurred much slower. The city space had 
developed in radial pattern, how it used to be. However, this had been combined with iron-greed 
forms. The valleys still were highly relevant to the city development. An old bridge over the Dnepr 
River had remained the only connection between the Northern and Southern halves of the city. 
Curiously, the newly erected production and attached to it residential settlement in the western part of 
Southern halve even had not been perceived by citizens as a part of the city fabric. 

During the period the northern halve of the city had developed in north-eastern direction, because the 
barrier of the valley of Dubravenka (Fig. 8). In fact, over the period none of motorway bridges across 
this valley had been erected. The city had also developed toward the western direction; new industrial 
and residential estates had been built there. However, this direction of development along the old 
Bobruisk’s road had been customary over centuries. Some expansion of wooden estates had also 
occurred along the road to Minsk. The developing of selves’ valleys of Dnepr, Dubravenka and Debra 
had been restricted by difficult engineering conditions.  

In the mid of 1930s the decision to remove the capital of Belarusian Soviet Republic from Minsk to 
Mogilev had been taken. Therefore, the rapid constructing of governmental buildings and 
accommodation for officers had been started. The market-place at the northern part of downtown area 
had been redesigned to be a big square with governmental and housing complexes. Curiously, visually 
it is much similar to the similar project in Minsk. A new master plan had foreseen the latitudinal city 
growth to be achieved through the erecting bridges over Dubravenka and Debra rivers. Thus, the 
customary dependence on landscape pattern would be partly broken. Some governmental institutions, 
such as Belarusian affiliation of KGB (GPU/NKVD at the time) and State Archives had removed to 
the new capital, nevertheless the decision to change a capital had been cancelled soon. As a 
consequence of this, all constructing activities had been stopped.  

In Minsk the capital-making activities had been started at the beginning of 1920s. Over the following 
two decades the complex of governmental buildings and big residential areas had been erected. The 
city had expanded remarkably, and this growth occurred along the same axes as at the previous period, 
therefore Minsk had kept the configuration of its borders. The NE-oriented main street was the major 
direction of the city development, the railways had remained the axes for the city extension at south,. 
Like Mogilev case, the rapid industrial growth had also been the main planning tendency. However, in 
Minks the development of industrial estates had almost evenly occurred at all sides of the city 
periphery.  

The Svisloch River had been treated by a new master plan as an important element of city planning. 
And so, a lot of new buildings, including Opera Theatre and the main office of Belarusian Communist 
Party had been located in a line with the river.  

4.2.3. The Fourth (1941-1944) and Fifth (1944- mid of 1960s) Periods 

1941-1944 is the period of Nazi occupation in Belarus. During the time Minsk and Mogilev suffered 
from military operation at list two times. During the German attack in 1941, they had been damaged 
greatly, and after the liberation in 1944 both cities had been almost totally destroyed; the cities’ 
population had been dramatically reduced. However, some architectural elements of historical core 
had been preserved in Mogilev. In Minsk only governmental complex and very few of historical 
buildings had been saved. A short time after the liberation the master-plans mainly concerning the 
cities renewal had been worked out. 
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The post-war renewal In Mogilev had been basically carried out after the old planning patterns. Both 
heavily damaged and destroyed housing in the historical core had been replaced with bombastic 
buildings, so called ‘Stalin-like Empire style’. Notably, the private housing development had been 
allowed and even encouraged in order to provide a great number of homeless with accommodation. 

Routinely they chose wooden one-storey 
houses very similar to the traditional 
estates in countryside (Fig. 10), which 
also used to be the most common 
housing of urban fringe. Insofar as the 
housing needs had been extremely big, 
the privately-owned housing expanded 
even more than it was previously 
planned. Over the two following decades 
it had become the most common type of 
housing in the city that had evenly 
occupied all segments of the city fringe. 
The state housing programmes had been 
far less efficient than private initiatives. 
They had been basically confined to the 
small-scale constructing activities of 
industrial enterprises concerned to 
provide their staff with accommodation. 
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Fig. 10: Typical wooden residential area
aturally, the post-war city development had mainly aimed at industrial renewal and further growth. 
n that old industrial productions had been restored and expanded; new enterprises had been nearby 
rected. The master plan-1961 again foresaw the city growth of latitude, along the Dnepr river. 
owever, the plan had not been implemented during the period. In general the city had saved 
istorical planning pattern comprising by the urban core and fringe. The later had grown and become 
ore diverse though. The axes of the city’s development had remained the same, hence the city had 
ainly grown in the north-east.  

insk’s development in the period had featured much the same tendencies. However, the city 
estruction had been in many respects realised as a chance to build a monumental city, i.e. a real 
apital in terms of Soviet architecture. Therefore, a street networks had been partly replanned. So, 
any of post-war buildings are not oriented in a line with a street. The configuration of the main street 

nd close streets had been saved; they had been built up with Stalin-like Empire. The constructing of 
rivate housing had been relatively more modest than in Mogilev. New planning axes had been 
lanned in order to get more even city growth. The most perspective direction of urban growth had 
een intended in the south-east. New large-scale industrial productions accompanied with residential 
ectors had been built there; old residential and industrial estates had been extended. 

.2.4. The Sixth Period (Mid of 1960s-1991)  

ver the 60s-70s the official development agenda was still similar, namely total state regulation, 
onsolidation of economical potential through industrialization, and increase of social prosperity. 
owever, mechanisms of implementation began to weaken. A stop to the common practice of state 

error, which had been cancelled after Stalin death, caused partial degradation of the efficiency of state 
ontrol and regulation. Nevertheless, the cities were still developed according to the industrialization’s 
genda: the rural Belarusian population was recruited to supply new industrial enterprises and old 
xpanding productions with manpower; consequently new housing estates were built at the cities 
eriphery. The master plans of the time were particularly focused on the idea of functional zoning (see 
hapter 2.1.).  

n Mogilev in 1960-1970s architectural ensembles of historical core were dramatically modified. The 
rivate housing initiative had been stopped, however stock of wooden housing was reconstructed. The 
ity was cleaned up and supplied more or less evenly with some municipal services. Big inflow of 
ewcomers and old housing needs had resulted in the erecting new multi-storey residential estates in 
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the city periphery. Thus, large space had been built up in the Southern halve of the city. Insofar as it is 
mainly a monotonous flat plain, the area had been planned in a regular rectangular pattern. The flood 
plain of the Dnepr had been attempted for the city development. In that artificial terraces had been 
filled, however the project appears to be unsuccessfully implemented. The area looks like a desert; 
some engineering problems have also emerged. During the period some areas of privately owned 
housing had been redeveloped with multi-storey buildings. However, the main wooden residential 
areas had been remained. 

New highways were built in order to connect the urban core with new residential areas, which caused 
a major alteration to the planning structure of the fringe zone of the Inner City. Number of bridges 
across Dubravenka and Debra Rivers, and a new bridge over Dnepr had been erected. Therefore, the 
barrier of the small river valleys was made irrelevant (Fig. 11). Diversification and capacity 
intensification of the industrial enterprises as well as an increase in the traffic stream resulted in 
pollutants anomalies in all components of the urban ecosystem. The recent problem of industrial 
pollution is enhanced by almost central location of many productions (Fig. 11). In time of their 
erecting, they had been set at the city periphery however over the time the city has expanded. The 
cultural dimension was equally changed; the Belarusian-language element joined the mainly Russian-
language environment of Mogilev citizens. Nevertheless being surrounded by new conditions the 
newcomers willingly lost their cultural identity. 

 
Fig. 11: Planning pattern in Mogilev by the beginning of the 1990s 

In Minsk this tendencies had been equally relevant. Like in Mogilev, extensive residential and 
industrial areas have been developed. However, the directions for the city development had remained 
the same as earlier. Therefore, the city had kept their configuration. Insofar as new residential estates 
had mainly erected on the periphery on previously developed industrial zones, much of the 
productions had appeared to be almost centrally located. Unlike Mogilev, in Minsk the industrial 
productions had been entirely enveloped the downtown area from each its side. Alongside with the 
relatively low location of Minsk’s downtown area, which thus catches and accumulates airborne 
pollutants, it arises even bigger environmental issues, than in Mogilev. As it was stated before, 
routinely industrial productions are not removable in Soviet/Belarusian planning practice, so the issue 
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is going to be relevant for a long time. The social and cultural tendencies had in Minsk much the same 
shape as it was described in Mogilev. 

Much of the planning decision-making taken during the period had been planned with some regard to 
natural landscapes. However, such considerations of environmental patterns had been caused 
indirectly. For instance, the area in the north-west had been planned for residential development 
because the beautiful and diverse landscapes. The planning pattern of the area is also adjusted to the 
shape of relief. Another example is the valley of Svisloch river that had been identified as the best 
location for a green belt. The interesting instance of such interactions is the city development in East. 
The city’s border is concaved toward the west. It had happened because a big military testing area 
situated in the east of Minsk that at the time was enough to escape this direction for further 
development, as it is shown in Fig. 12. The testing area has been constructed there because the area 
had been inhabited, uncultivated, and covered with forest. Historically the forest had been left there 
because the infertility of sandy soils and rough relief.  

 
Fig. 12: Military testing area in Minsk’s development 

Thus, in Mogilev it was the time of partial breaking the old dependence on the landscape patterns. In 
contrast, landscape had become to be regarded in Minsk’s planning. 

4.2.5. The Seventh Period (1991-present time)  

At the beginning of the 90s Belarus became an independent state. It was followed by an increase in 
environmental awareness, and national and democratic consciousness, which were however were a 
short time later by the economic collapse and authoritarian power of the first Belarusian President 
(Alexander Lukashenka). Feeble attempts of belarusification of the Belarusian society during the first 
years of Independence were soon stopped; equally liberal attitudes to all religions were replaced with 
Lukashenka’s “Orthodox Atheism”. A curious architectural implication of the changing official 
ideology is the large-scale building of orthodox churches that is recently accompanied with erecting 
monumental ‘ice palaces’ – centres for winter sports – in each regional centre. Since the communist 
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regime has been abolished, the building of private housing has been allowed again. Thus, in the 
beginning of the 90s financially successful businessmen and officials began to build private housing in 
suburban areas. By the middle of the decade the private building activity was peaking, but over the 
second half of 90s it is declined due to the cancellation of socio-economic reforms and crash of the 
national economy.  

In general, after the crush of USSR, all city planning activities in Mogilev have been frozen. 
Afterwards, only very few projects initiated at the Soviet time were running. Thus, the erecting two 
more bridges across the Dnepr has been finished. However, in the last few years there is a growing 
tendency for reviving the city replanning, e.g. the projects for the optimisation of street network have 
been started. This is aimed also at the diminishing historical influence of the natural landscapes on the 
city growth. The residential areas are slowly expending, especially toward the north-east. The new 
wave of constructing private housing is not that big as after the WWII. However, quite a bit lots at the 
city’s periphery have been built up. Sometimes old wooden housing replaces with new private houses, 
because they old lots are easier to obtain from the municipal authorities. 

Recently a new master plan for the city development has been worked out. It mainly provides for the 
city growth toward the south, and constructing new highways and bridges across the Dnepr and small 
rivers. The choice has been taken for the south as the prospective direction for the city development 
may be explained by good engineering conditions of the area. Another reason is good supply with 
municipal infrastructure, because a big power and heat station, and a water treatment plant are located 
there. Nevertheless, the plan is contrary to environmental issues; because of nearby huge chemical 
production and the power station, it is the most polluted in the city. However, the plan does not foresee 
any actions to prevent forthcoming problems. 

The recent development tendencies in Minsk feature much the same as in Mogilev. However, all 
replanning campaign is more vigorous there, and house-building is also more active. This also 
concerns the constructing of private housing that covers big areas at the city periphery. A recently 
accepted master-plan seems to have the same faults as the Mogilev’s development policy. Apparently, 
it also does not care about environmental issues in the capital region. It provides the city growth 
mainly in the south for the same reasons as in Mogilev, and with much the same environmental 
implications. Curiously, the same as in the Soviet time, the master plan does not foresee the city 
growth toward the military testing area. 

Either of Belarusian cases reports different way of the influence of natural environment on urban 
development. In Mogilev over the time relief had been the principal factor of city growth, because of 
the bad area’s accessibility. In contrast, in Minsk the impact of relief on city-planning decision-making 
had been mainly limited to local projects. At the same time the case of the military testing area shows 
the relevance of the all complex of landscape factors to the city development. This case refers to 
Copenhagen’s tendency of the North-oriented suburban growth. In the same way, the primary 
purposes of the tendency may be forgotten, however their consequences are still highly relevant. 

4.3. Agenda-making implications of the comparative study 
The differences in the development dynamics of Belarusian and Danish cases mainly lie in the basic 
distinctions of their agenda-making ideas. During all the studied period Copenhagen’s development 
had been mainly determined by market economy and democratic local governance. Therefore, its 
development agendas had been strongly influenced by the competitions for investments, tourists, 
transit, etc. 

In Belarus the development settings had been completely different. During the first period, the general 
development ideas of all the cities of Russian Empire could be described as just existence, or rather as 
the progress despite circumstances. However, there were some regional distinctions, such as political, 
national, and religious. Thus, the typical for Belarusian cities majority of Jewish population had been 
resulted in active operations in local financial market; Minsk’s location on the regional transit 
crossroads had inevitably caused a rapid industrial growth. 
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During the Soviet time (2-6 periods), the regional, economic, and social policy of the USSR had been 
designed to distribute more or less evenly through all regions relatively high development indexes per 
capita, such as industrial production, social security, services, housing, etc. Thus, during the Soviet 
rule the overall city planning agenda had addressed the same issue, namely to create and support 
operating networks of industrial cooperation. In such a way, a new industrial production had been 
located in the city, which had been close enough to potential suppliers of raw materials and consumers 
of production outputs, and also had enough working labour. “In the Soviet scheme of things, there has 
been traditionally a heavy emphasis on industrial development, particularly the development of heavy 
industry, as the most promising path to national power” (Shabad, 1986:101). However, over the Soviet 
time the very idea of the current needs in industrial products had continuously changed. Thus, to date 
in both Minsk and Mogilev there is a number of diverse industrial enterprises, and their distribution 
over the industrial zones of the different time of foundation is the best chronic of the Soviet economic 
history itself. The present Belarusian development idea may be hardly set, because of all the 
uncertainty and inconsistency of actions and policies of Belarusian government in social, political, 
economic, military affairs. 

The patterns of natural landscapes was also of certain significance when city development agenda-
making in the twentieth century. In some cases, specifically the development of the city of Mogilev on 
the turn of the century and earlier, their role had been particularly relevant. In Copenhagen the strong 
impact of the pattern of physical environment on the planning agenda-making may be reported for the 
city development of the nineteenth century. It was remarkable to find out that at the time the tendency 
of the Copenhagen’s growth toward the North had been started, which is the best illustration of 
interdimensional interactions in city space. It is typical that the clearest cases of the interactions 
between natural landscapes and city development are mainly reported for the cases with no 
mechanisms of public planning control, i.e. for the spontaneous development that regulated only by 
the tools of free market. 

Summing up, the results of research confirm the basic assumptions of the study, and supported its 
main ideas with convincing examples. 
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5. Discussion 

5.1. Variety of spatial settings 
The difference of the historical destinies of Denmark and Belarus has been resulted in the variety of 
their social, political, and cultural settings. Obviously, more than seventy years of the existing of such 
a unique institution as former Soviet Union had dramatically affected space of Belarusian cities. In 
fact, all present settings have been also inherited from the time of Soviet rules, and their traces will be 
kept in future for a long time. 

The inflexibility of the taking and implementing city-planning decisions has been found for Belarusian 
cities, comparing to the development of Copenhagen. For instance, this has been resulted from the 
policy of delineating borders of administrative divisions. In the USSR and, and as it is now in many 
other states of the former Soviet Union, the city development was the subject of a detail planning, and 
restrictive control. In the case of the foreseen city growth, the city’s border had been shifted, and so a 
new room for the city development had been defined. As a result of this, the suburbanization in 
Belarus is not very common, and has very specific forms. In contrast, in the United States and Western 
Europe the city and suburban growth in a fact generally are not limited to any administrative borders, 
but the frontiers of states in some cases. That way, the newly developed suburbs just swell the city, 
although in fact they sometimes belong to different administrative units, or even states. This causes the 
high mobility of economic, social, and cultural features of different city areas, such as notions on the 
prestige of residential areas, investments to industrial productions, etc. However, such mobility is also 
resulted in the problems with city planning, development management, and transportation within the 
area that are typical for the big cities of present day. 

The second possible reason for the inflexibility of urban development in Belarus are already 
mentioned development plans, which once accepted may be corrected only in some extraordinary 
cases, such as a war, environmental disaster, or of the kind. However, they are never implemented in 
all details. However, the main reason for such inflexible way of urban development is the absence of 
comprehensive local governance. Thus, Belarusian municipalities are not allowed to take any principal 
decisions, which thus should be adopted by regional, or even national government. The same way, in 
the USSR all big projects should be obligatory confirmed by the Soviet government in Moscow. The 
inflexibility of the Soviet administrative machine itself has been already discussed in Chapter 3.1. 

The study of Belarusian cases also reports relative instability of the mental models of city space, and 
their social, political, and planning implications in Minsk and Mogilev. Just to give an example, as it 
has been described, the urban growth in Mogilev had been shaped and strongly influenced by the 
pattern of natural landscapes. However, the way of city development during the Soviet time had rather 
referred to the destroying of NTC-caused patterns of the social and cultural dimensions of city space. 
In contrast, in Copenhagen the landscapes historically created notions of the attractiveness of the 
North comparing to other areas, and the tendencies of active city growth toward this direction are still 
alive, in spite of their historical age. This is mainly a result of the dramatic recent history of Belarusian 
urban society. The mental models of urban society had been repeatedly changed by social cataclysms 
in the beginning of the twentieth century and by various political campaigns, and notions on 
prestigious residential areas had been thereby deleted. Insofar as market regulation of housing stock 
had been also demolished, people could only reside in housing available from municipality, which 
cold be located in the most undesirable areas. Beside that, the social segregation, which is the best 
indicator of the areas’ attractiveness, had been also destroyed. Thus, for instance the model of the 
prestige of inner city had not been supported by the living there haves and aristocracy. Since the 
diminishing of the natural boundaries of the downtown area, the notions on it had become very 
uncertain. In Copenhagen, the high and middle-up classes continuously resided in the area, thus 
supporting prestige of the North. The capital’s status of Minsk had caused and supported there a kind 
of social segregation, and thus a prestigiousness of different district varies greatly, even outside the 
undoubtedly prestigious downtown area. Curiously, in either Belarusian case the notion on “The Main 
Street” (Broadway in terms of Lewis Mumford (Mumford, 1945)) is tied to the same streets as at the 
beginning of the century. It may be rather explained by the static character of urban culture in Belarus, 
which so had preserved the same definition of the term over the century. 
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5.2. City development: identification of factors driven by natural landscapes 
A wide range of the cases of urban development patterns has been drawn upon to make generalizations 
on the relevance of NTCs and their components to the dynamics of city space. 

The strongest dependences of the patterns of city space and development decision-making have been 
found on such segments of natural landscapes as a shape of relief and its geological layers. However, 
this influence is very diverse, and thereby for analytical purposes may be categorised into such 
components, as a relative height of area (relative altitude), accessibility of area (roughness of the area, 
extent of its partitioning by erosion network on separate segments), visual diversity of relief (extent of 
being picturesque), and the development worthiness of area.  

The relative altitude was an important factor for the development of Belarusian cities during the entire 
first period (beginning of the twentieth century). In the case of Minsk this had been mainly connected 
with some properties of period’s sewerage systems, as well as unfavourable for living there climatic 
conditions and hydrological regime (hazard of floods) of lowlands. In Mogilev this pattern had been 
also enhanced by the city’s development history. Thus, the altitude of the area had defined the pattern 
of all other components of city spaces, e.g. ‘the lower area the lower income’, and so on. In 
Copenhagen such clear links have not been found, because the area is relatively flat, or probably its 
more perfect sewerage system. However, at the latter half of the nineteenth century the city fringe 
inhabited mainly by working class had been located along the swampy valleys of Lersø. It is rather a 
result of the vicissitude of city development, which nonetheless had been controlled by the landscape 
pattern. It has been already mentioned that during the nineteenth century and the first period 
Copenhagen’s green and undeveloped areas are mainly located within its highlands, e.g. Det Danske 
Schweiz, Frederiksberg, and Bellahøj. However, already at the first period and later on, new green 
area had been planned in low locations, such as valley, because of land there had been regularly 
cheaper. 

The areas’ accessibility used to be an active city-planning factor over the entire Mogilev’s 
development history; it also had been highly relevant to the Copenhagen’s development in the latter 
half of the nineteenth century. However, its impact on Minsk’s development has been limited just to 
local scale. The comparison of Minsk and Mogilev cases over their first period, and Copenhagen’s 
case in the nineteenth century provides the conclusion that the higher area’s roughness usually implies 
its clearer social and cultural segregation. The analysis of the case of Mogilev’s planning history says 
that the city space cut by valleys tends to the more extensive way of development. 

The visual diversity of landforms has acted as a strategic factor of Copenhagen’s development, 
impacted local planning solutions in Minsk, and unlikely was of any importance in Mogilev. Thus, in 
Copenhagen the picturesque landscapes of Nordsjælland had been indeed the main reason for the 
city’s suburbs primary growth toward the North. This tendency had begun as early as the eighteenth 
century, and it still lasts. Hilly Nordsjælland is mainly a high-income residential area in contrast to the 
lower-income flat and deforested plains to the west and south of Copenhagen, thereby the pattern ‘the 
more picturesque landscape the higher income’ may be found. In the north-western part of Minsk, 
which is called Zialiony Luh there is the picturesque hilly area that is also used to be prestigious, 
which is mainly indicated in high rents. This well corresponds to Copenhagen’s case, although in 
Minsk it is rather resulted from the good transport access of the area. 

Links of the areas’ engineering conditions to other components of an urban environment are the most 
obvious – the worse conditions the less development activities. In Denmark, which unlike Belarus has 
a land market, this is also resulted in a cheaper land. Therefore, the valley locations had been often 
assigned for public projects, such as recreational green areas. The clearest example of the pattern has 
been found in Mogilev with its extensive undeveloped areas in the flood plains of Dnepr. Terraces in 
the valley of this river as well in the valleys of small rivers are built up with wooden one-storied 
dwellings, which are mainly lived in by socially disadvantaged. This case also supports already 
discussed links between the area’s altitude and its prestige. 

The case studies of Copenhagen, and partly Minsk show the relevance of soil cover to the 
development of city space. Thus, the highest in Denmark fertility of soil in the areas to the west of 
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Copenhagen caused the area’s deforestation, and its rapid agricultural development. Thereby, the area 
without forests, and picturesque lakes was not attractive for the nineteenth century aristocracy. 
Therefore the West has not gained notions on prestige, and it from the city expansion over the long 
time. In Minsk the same case has been described for the military testing area to the east of the city (see 
section 4.2.5), however this had happened because of completely different reasons. It is most likely 
that the pattern found in Copenhagen is common only for societies with market economy and 
operating land market, and so it is regulated by the ratio between the prices resulted from agricultural 
value of land and prices offered by developers, i.e. supply and demand. In Belarus the same as in the 
former Soviet Union the decisions on land development are taken administratively, and routinely they 
are not determined by agricultural virtue of the areas to be developed.  

The recognized actors are highly relevant to the studied cases, as they have been described. However 
in practice their interaction with other components of city space and their contribution to spatial 
dynamics are much more complicated. They cause lots of indirect effects, and their complexity may 
not be explained by such simple patterns. The vicissitude of urban spatial development is an essential 
consequence of natural landscapes’ impact, and it is individual for either case. Therefore, its 
classification and analysis demand such analytical tool as modeling, and preferably more cases to 
study. 

5.3. System interactions in urban development 
Mogilev’s spatial dynamics during the first period is described by the easiest of the presented models. 
At the beginning of the twentieth century industrial growth in Mogilev had not been that significant, 
so it couldn’t be considered as a relevant development actor. Mogilev of the time mainly served as an 
administrative and commercial centre; that is why high and middle-up classes had constituted 
relatively much of the city’s population. They densely concentrated within the city’s core, and 
apparently tried to distant themselves even spatially from the rest of citizens. Therefore, social 
segregation had been a topical issue for the city development, as it is set at Fig. 13, i.e. the city cut by 

deep valleys on the separate 
segments with homogeneous 
population had been perceived 
by the high-class decision-
makers as the best spatial model. 
Probably this caused lack of 
municipal investments to road- 
and bridge-building (Fig. 13). 
The model also provides a 
potential scenario with private 
investments being involved (Fig. 
13). Nonetheless it is just a 
predictive assumption; such 
investments were not motivated, 
because there was no well-
developed industrial sector in the 
city of the time, and so the 
problems with transportation 
associated with it. Thus, the CLD 
proves the accessibility to be the 
driving force of Mogilev’s 

spatial dynamics during the first period. 
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Fig. 13: CLD for Mogilev in the first period 

Numerous links between landscapes and city planning have been found also for the case of Minsk of 
the first period. Nevertheless, unlike Mogilev there were no factors limiting city development, or even 
playing such a key role in its dynamics in this case. In Minsk the dynamics of city space had been 
driven by the forces of social origin, notably a rapid industrial growth (Fig. 14). The latter attracted 
masses of labour force to the city, especially from a countryside. Thereby, the city fringe had sprawled 
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out as it shown in Fig. 14. Resulted from the same process simultaneous growth of high and middle-up 
classes had caused the rapid growth of downtown area (Fig. 14). Although in Minsk social segregation 
had not been emphasized by landscape pattern as, for instance in Mogilev, it nevertheless was clearly 
delineated in the city space. During all the period class stratification had continued. It provoked class’ 
tensions (Fig. 14), and was repeatedly resulted in numerous conflicts. Minsk’s municipality and 
businessmen invested a lot to the city’s infrastructure, e.g. electricity, water pipes, and sewerage 
systems. However these activities had been mainly confined within the inner city, and so had not much 
contributed to the improvement of the public health of the whole city (Fig. 14). The rapid industrial 
growth had been inevitably followed by the degradation of natural environment, however this issue 
did not have any feedbacks in the city system of the time (Fig. 14). 
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Fig. 14: CLD for Minsk in the first period
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. 15: CLD for Belarusian cases during the second-sixth periods 
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The analysis of Minsk’s and Mogilev’s development during the second-sixth periods has shown pretty 
much the same system dynamics pattern for both of Belarusian cases (Fig. 15). The city development 
in the Soviet time had been geared to the goals of socialist economy (see 4.3.). The social segregation, 
or at list its visible evidences, had been demolished at the beginning of the second period; therefore, it 
may not be even treated as an actor. The industrial growth prompted by political goals was far and 
away the most important driving force during the period, as it is shown in Fig. 15. Rapid urban, 
particularly fringe growth and huge increase in industrial production had resulted in much more 
intensive traffic stream, so the problem of the accessibility within city areas had emerged in Minsk, 
and become even more intense in Mogilev (Fig. 15). The long capital status of Minsk, and short-term 
kind of it in Mogilev had also its effect on the urban development. In Minsk’s case this had been 
resulted in heavy investments to the municipal infrastructure, including regular network of highways 
(Fig. 15), which link its fringe zone and inner city. Over the Soviet time Mink’s downtown area had 
been much expanded (Fig. 15), insofar as the capital of a Soviet republic should have a monumental 
look, as it was acknowledged. In contrast, in Mogilev the problems of the fringe zone accessibility had 
been solved in that minimal extent, which was enough for the normal functioning of urban economy. 
The downtown area in Mogilev had been just slightly expanded; thereby its present downtown 
occupies much the same area as in the beginning of the twentieth century. Curiously, the only sizeable 
expansion of Mogilev’s inner city had occurred in the end of the 1930s, when the city had been 
planned to be a new capital. The influence of the capital status is shown in a separate section of the 
CLD (Fig. 15). The rapid growth of industrial production and traffic streams had resulted in dramatic 
environmental pollution (Fig. 15). However, this had been perceived as an important public health 
issue only since the beginning of the 1980s; at the time it has become a target of the control of public 
health agencies. 

During the first period of Copenhagen’s development in the twentieth century, the origin of its driving 
forces had varied greatly; therefore the smaller time intervals feature different dynamic patterns, and 
thus requiring the building of separate models. The presented CLD (Fig. 16) describes just a 
development scheme of a decade right after the WWI. It was the period of a dramatic economic crisis, 
which in half of decade had been replaced with relatively good economic situation. The city 
development had not been controlled by any public bodies, thus it had been led only by market 
mechanisms, as it is set at the diagram (Fig. 16). The population of the city had grown, insofar as its 
increasing manufacturing facilities had attracted labour force from depressive areas (Fig. 16). The 
availability of the skilled workers had partly stimulated city’s industrial sector. Thereby, a number of 
new productions had appeared in the inner city, which thus had become less attractive for upper class. 
Simultaneously, the growing rent in the downtown area urged worker to find cheaper shelter, thus the 
areas to the west of Copenhagen had been discovered and inhabited (Fig. 16). At the same time the 
upper class had removed to picturesque and prestigious Nordsjælland (Fig. 16).  

Industrial growth

Working class

Income of upper class

Population of Northern suburb

Population of Western suburbs

Industrialization of Inner city

Population of Inner city

+

+

+

+

+

+

_

_
_

+

__

R

+

R

R

R

 
Fig. 16: CLD for Copenhagen’s development during the 1920s 
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Since the beginning of the third period Danish society has enjoyed all benefits of a welfare state. The 
efficient social policy had been resulted in the increased prosperity of Copenhagen’s population, 
which thus had become to perceive the suburbs, particularly to the North of the city as the best 
residential location. Subsidies from the state had facilitated middle class to build dwellings in the 
suburban areas (Fig. 17). They had become even more attractive since large-scale public projects, such 
as transport had been implemented, and thus commuter trains connected the suburbs with the Centre 
(Fig. 17). The traffic streams in the fringe zone had been dramatically increased that resulted in 
environmental pollution (Fig. 17); this challenged city-planners to intensify their efforts to make 
Copenhagen’s planning more efficient (Fig. 17). 
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Fig. 17: CLD for Copenhagen’s development after the WWII 

5.4. Implications for sustainable agenda-making 
The analysed cases perform just some examples of system interactions in the development of city 
space. Nevertheless, they give a general idea on the diversity of the behavioural patterns in the 
dynamics of city space, and on the relevance of natural landscapes to that. Obviously, this relevance, 
and the role of environmental patterns in the shaping of present cities may vary greatly in different 
cases, as it is shown in the CLDs. 

The only case that features a certain impact of the natural landscape on the city development is 
Mogilev in the beginning of the twentieth century. As it is set at the CLD (Fig. 13), the pattern of a 
development dynamics in Mogilev during the first period was very simple. It had been driven by the 
social segregation under the control of local erosional network. This had affected greatly the further 
planning history of the city, which had been developed in the slightly linked segments of fringe zone, 
i.e. in the most spatially consuming way. These segments were for a long time separated, and 
connected only via the urban core. Hence, it may be assumed that if the structure of city space is 
mainly based on natural landscapes, i.e. units of social and cultural environment are spatially in a close 
agreement with contours of NTCs, and driven forces of urban development have been acted in the 
same direction during the reasonably long time, this may be resulted in the constructing unsustainable 
planning patterns. Such an ineffectiveness of city space (extended communications, enormous unbuilt 
rooms between different planning areas) may be unbroken for a long time, especially if the area is not 
easily accessible, as in Mogilev’s case. The problem solution may lie in optimising street/highway 
network, brownfield development, and so on.  
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During the Soviet time, patterns of natural landscapes had not been that relevant to the city 
development (Fig. 14). Apparently, the main unsustainable features of the development in Belarusian 
cities are the absence of public participation in decision-making, and such an apparently unsustainable 
goal for overall urban development, as a primary industrial growth. The latter has been resulted in a 
number of industrial zones and separate estates, which are often closely mixed with housing areas. 
Insofar as the market of real estate did not exist in the Soviet time, and still has not appeared in 
Belarus, many of these estates are still located in the very inner cities, thus arising numerous 
environmental problems. In contrast, in Copenhagen many of industrial productions have disappeared 
from the urban core, partly because of the market mechanisms, and partly because of appropriate 
political decisions. The absence of public involvement has been particularly dramatic for Mogilev, 
which initially has in its development some negative tendencies, and unlike Minsk does not enjoy the 
status of capital, and thereby has been deprived much of investments for the development of bridge 
and highway links to correct such tendencies. Nowadays, the unfair distribution of investments to the 
municipal infrastructure is aggravated with the collapse of Belarusian economy, and unpromising 
economic policy of the National government. Obviously, the possibilities for organizing city space in 
sustainable manner will come only with open society, and above all such democratic institution, as 
comprehensive local governance. 

The suburban growth of Copenhagen is rather inefficient dynamic pattern from the perspective of 
sustainable urban planning. This has been resulted in an incompact city with longer transport links, 
and extended municipal infrastructure. Another topical issue is degradation of unique landscapes of 
Nordsjælland, which however had been a primary reason for such a direction of urban growth. 
However, the 1989 Regional Plan tends to improve things, thus it is aimed at the creation of regional 
centres provided with jobs, and service facilities. 

 
Fig. 18: CLD for agenda-making in sustainable society 

Constructing environmentally sound localities is to be based on the notions on sustainable society, as it 
is set at the CLD (Fig. 18). As it is shown, sustainable agenda-making is the central segment of the 
model, and it is supported by the political systems, either national or local. The efficient SD agenda-
making is also resulted in the changing behavioural patterns and diminishing environmental biases 
(Fig. 18). The latter is particularly important, insofar as biases are usually the most stable mental 
models, and they continuously interact with components of social dimension, such as policy-making, 
and influent them. The final targets of sustainable agenda-making efforts are structures of the material 
dimension, such as natural landscapes, and planning networks.  

5.5. Natural landscapes in different spatial and temporal settings 
The study shows that active status of natural landscapes as an important actor in the city spatial 
dynamics had remained in their historical past. Nowadays the landscape pattern is paid attention only 
when designing local planning solutions and surveying engineering conditions of the area. However, 
the number of consequences of such small-scale impacts on local planning pattern is significant, and it 
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is even more in the areas built up before the beginning of the twentieth century. Nevertheless the ideas 
of environmental urban-planning bring a growing tendency of working out local development plans 
based on the patterns of physical environment. 

However, the historical role of natural landscapes in defining present development patterns seems to 
be the most relevant. Thereby, they could affect social composition, mental perceptions, and economic 
forces in the past. The present day, such connections do not exist any more, but earlier defined 
development tendencies are still alive. Thus, the study reports that urban fringe is the only scene of 
landscape-caused dynamics of city space. In that, it keeps previous dynamic patterns, and creates new 
links, as it was shown for Copenhagen. 

We can assume that similar landscape settings produce the same patterns of city development. Thus, in 
the conditions of elevated plain deeply cut by erosional network, as it is typical for the cities located 
on the banks of the big rivers of Russian plain, we can expect that city development history would 
very similar to the case of Mogilev. However, this kind of dynamic pattern can be performed only if 
other spatial settings are similar over the sufficiently long time. For instance, rapid industrial growth 
or any other reasons may be resulted in the heavy investments to highway and bridge links, and to the 
developing flood plains in valleys of the big rivers. In this case the city development will 
progressively differ from Mogilev’s scenario. Nevertheless some earlier defined development 
tendencies can stay alive, especially if the urban society has not experienced dramatic cataclysms, and 
saved old spatial mental models, such as notions on the prestigiousness of certain areas. The same kind 
of assumptions can be also made for the hilly plain in the case of Minsk, and for harbour locations 
with a flat plain and rare hills in Copenhagen. 

Each of the examined cases features different combination of spatial settings, including natural 
landscapes. Thus, making detail conclusions is in fact very restricted, because we cannot check 
patterns of system behaviour in the same conditions. It is also most likely that involving to the study 
the broader range of spatial settings would give us more universal assumptions on the dynamics of 
urban development. Therefore, it would be reasonable to involve to further research other cities with 
comparable size and landscape structure, such as Stockholm, Vienna, Amsterdam, Prague, and Kijev. 
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6. Conclusions 
In this paper, the natural landscapes on the cities were first introduced as an independent actor of city 
development, which affects also urban society, its mental models and cultural perceptions, and in 
many regards city-planning decision-making. Then, case studies of Copenhagen (Denmark), Minsk 
and Mogilev (Belarus) have been presented to illustrate complexity of interactions when the 
development of city space and to show the role of natural landscapes in these processes. Finally, CLDs 
describing different patterns of city dynamics have been offered for discussion. The following 
conclusions may be drawn as a result of the research: 

 The units of environmental patterns, such as natural landscapes usually have a strong spatial 
correlation with other components of city space, e.g. planning networks, social indexes, and 
cultural notions. If these links are particularly strong, than landscape, social, and cultural units 
may be in very close spatial agreement. 

 Unlike social and political mechanisms, the environmental patterns are not the key actors in 
city development. However, historically they could define much of the city-planning decision-
making, thus remaining evidences of such influences in planning patterns of old-developed 
areas. 

 The major impact of natural landscapes on the city development for the most part is 
determined by the cities past, and thus the primary purposes of the tendency may be forgotten, 
however their consequences are still highly relevant. 

 The physical environment-determined tendencies for city development can be kept over the 
long time. The essential precondition of this is the absence of dramatic social cataclysms that 
destroy mental models of the urban society keeping such tendencies. 

 The essential precondition for the constructing sustainable city space is open society and 
functioning democratic institutions that control city-planning decision-making and distribution 
of investments. 

The perspectives of further studies in this area lie in the building mathematical models, e.g. using 
STELLA software. A comprehensive research also requires the involving of more case studies, which 
would be done for European capital cities of the same size and similar natural settings, such as 
Stockholm, Vienna, and Amsterdam. 
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