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ABSTRACT

Due to the rapid development of urbanization on the global scale issue of the sustainable development of cities is becoming more urgent. In every city development plan these words are used, but what is does the situation look like in the reality? The Riga City case has taken as an example.

Understanding of interrelations, which are managing and affecting the city development, lets us forecast and model the development processes, though it is possible for quite a short-term. Sustainable development has its twofold flexibility in terms of space and time being an interaction between the society and the environment. Thus this research has to include a wide range of aspects. 

The choice of development indicators and research includes analysis of processes and their monitoring in order to differentiate the long-term trends and short-term modifications, as well as to define the difference in the size of these changes. Different basic structures, as well as form and value indicators are used to illustrate the process of sustainable development with different level of data variety and complexity. By integration of GIS into the data basis, the process of spatial analysis and modelling has become quicker, more accessible and understandable to the decision-makers.

The research is based on the data of Riga City area, which is situated on the territory of a nature park. Already for several years there are discussions going on about preservation of this territory as the nature park in the future as well, i.e. not to allow its use for different purposes. One of the main problems of the chosen territory and also of the entire city is the preservation of variety in the greenery landscapes as well as the revitalization of the brownfield territories.

Aim of the research is:

1) to assess the territory from the environmental, economic, recreation, tourism and other aspects, as well as to forecast the possible future development possibilities of this territory; 

2) to use the GIS spatial analysis for testing the established methodology by using it on a certain territory and to propose new recommendations for the development planning of the urban territories. 

Databases are created so that the dynamics of the territory development can be displayed starting from the year 1937. The research is based on several elaborated projects. During the research new layers of data have been created, e.g. territory functionality and other zonings, which are based on the digital maps, 3-D models of the territory (DEM, DTM, DSM), which are used for the analysis and modelling of the nature processes. The European Common Indicators, demographical data, economic indicators, etc. have been used.

When analysing the above-mentioned factors, the conclusion has been reached that the particular territory has to be preserved as the nature park. In the surroundings of the park intensive construction works are going on, thus this park would be a great place for the recreation of current and future inhabitants. The brownfields are located in close vicinity could be used as the office and living space, as there already is a well-developed infrastructure. 
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1. INTRODUCTION

The 20th and 21st century often  is called as a century of urbanization and development of techniques. A person and a nature is in continuous interaction, its relations have been various and versatile. The urbanized environment is developing very fast. Nowadays the main reason of the process of urbanization is sought in the  multiplicity of a persons´ life which is determined by the evolution of the civilization and culture. The speed and the volume of the urbanization at 20th century has been so rapid that there is a reason to call this period as a ‘period of revolution´ of the city (Lāčaune, 2000).

About 80% of the population of Europe lives in cities, and their long-term quality of life is affected by multiple factors (Jankovic, 2004). The major part of the population of Latvia, about 67%, also live in the cities, which is why urban environment, the spatial structure of its landscape is becoming the main research target as a persons´ lifes areal.  

Meantime in the landscape the several functional systems are coexisting, and their development  and existance are determined by nature as well as social factors.

The same way the changes of landscape in urban environment are influenced by diverse factors as natural, persons‘ created, fostered or slackened. Anthropogenic factors can be divided in social, economical and political. 

Previously the changes of the structure of landscapes, not only in the city, mainly were affected by natural factors, such as geomorphological conditions, soil types, relief, climatic conditions, but currently the main emphasis has to be put on the anthropogenic factors. In a result of current economic and rapid political alteration the reflection of the contemporary processes in urban environment is already observed and can be expected more in the future.       

The quality of urban environment consists from several components – social, economical, ecological, medical, communication, artisticaly esthetic, information etc.  

Industrialized society with its characteristic standartiszation, high concentration of technological processes in a narrow space, massive quantity of production and consumption, degrade the landscape in acceleration i.e. reduces its spatial multiplicity and contrastivity, changes the circulation of natural substance, reduces informativity and esthetic trial (Nikodemus, 2003).  

City, citizen and sustainable development are the major themes of the European research projects. Imbalance, its potential unfavourable impact may cause challenges not only in urban environment. However the alternance of the direction of cities’ development i.e. over orientation towards a balance is simpler than it is in the scale of a region or country.   

A sustainable development of the city denotes creating  its function in more self-maintenance, reducing the consumption of resources and formed pollution, as well as to contribute the mutual positive impact of the environmental, economical and social domain and to minimize the negative interaction (Āboliņa, 2004).

A sustainable development is a possible solution on how to integrate the development of economics and social domain, ensuring the protection of the environment in a way to prevent the imminence of ecological catastrophe and to ensure the existence of humanity (Goodland et at.1991, Miller 1996, WCED 1987). 

Three fundamental areas without whose the existence of humanity is not possible, are economics – capable to function, harmonious society and healthy environment. Balanced development signify, that any economical, social or environmental question in the city has to be solved in a way that arbitrary decision would be beneficial or less non-beneficial for the development of other domains.

Basis of the existing development of balanced society is a balanced social system, which ensures qualitative, environment-friendly lifestyle possibilities (Young, 1992).   

The global environmental problems are arising as a result of the operation of many indicators, furthermore input of each individual is negligible. The coordination between separate sector in the administration and planning of the city is one of the factors for balanced, harmonious environment, economical development planning (Āboliņa, 2004).

Sadly we have to conclude, that in Riga frequently political decisions about the development of the city are contrary to the conformed plans and strategies, and experts do not have a practical experience or there is no possibility of changing the political pressure, in order to promote and realize the best experience in solving the questions of the city development (Āboliņa, 2004).

In order to study the city, at first it is necessary to study the legislation, problems which are meeting, as well as means on how to tackle these questions (Youjing&Jiadong, 1996).

World – wide and in Latvia the emphasis is put on the studies of spatial structure of urban environment. The urban environment is becoming a main study target as an area of a persons’ life, treating the city as a result of interaction of different natural and artificial elements.  

The urban spatial structure is a large concept. It is composed from 3 elements: urban shapes, mutual influences between them and the principles of organization, which determines the relation between those mentioned above (Bourn, 1982).  
The city as a unified organism has dynamics, therefore developing the methods on the study of urban environment, different regulations have to be taken into consideration: the character of the natural basement of the landscape and its usage possibilities, the tasks for the modification of natural basement of the landscape has to be defined, the response of the modified landscape to the weight during the development of the city has to be prognosed and modelled, as well as propositions to the further formation of the landscape of urban environment, considering the consequences of already transformed landscape (Vladimirov et. al., 1986).

The structure of Riga city is studied from different aspects. At the moment the common approach, methods and tools have not been found.

Spatial structures of landscapes in the cities usually are analysed from historical, morphological, functional and land use aspect (Kasparovica, 2000). Urban environment as a complex system must have such methods of a spatial structure analysis, which: comprehend all the principal components of the urban environment, would be universal in diverse levels of hierarchy, would consider internal stipulations and factors, who affects the development of the urban environment, would analyse functional and nature environment quantitatively and qualitatively (Aņimica et. al., 1989).

Solving various questions related to the urban environment it is recommended to model the occured situation, as the spatial analysis proposes a possibility to analyse persons impact on the environment in the spatial context, as well as to create a spatial division, social, economical, demographical and other phenomena models (McGregor, 2000).  

 The development of economical life, proclaims, that it is dependant not only from the resources of the nature, which are in our disposition, but also from the knowledge and volume of information about these resources, in order to evaluate them. 

Landscape is a complex fund of information, where diverse processes are occuring constantly. It is a dynamic development, it consists of different flows of information and it forms the notion of landscapes in general, hence we can view it as a source of information, in order to understand the essence of the landscape, predicting the possibilities to change the landscape, coherence of modifications, observed in a long term, as well as its development in future.  

Information is one of the most marketable goods, and its well timed reception ensures the operativity of work, reception of decisions, which is basis to the optimisation of planning and management for the systems of the management and control of the development projects, substantiation of modifications etc. 

It is needed to know how to organise, process, analyse and present the obtained results in an understandable and foreseeable manner.  More and more in the spatial studies of urban environment, without traditional methods, the Geographic Information Systems  (GIS) – data acquisition coherent in space and time, updating, storage, manipulation, systems of analysis and visualisation, which are used not only environmental scientists, but also experts of designing and planning (Cekule, 2004). It is why GIS is described as decision support systems.    

2. METHOLOGY AND RESEARCH AREA
The technologies of GIS allow to specify different environmental data generalization for the users in a very convenient way and is furnishing with objective observables. This tool is not replaceable for professional researchers (Chertov et. al., 1996).

In the area of GIS technologies are continuing to evolve, precision and diversity, capacity and velocity.

Technologies of GIS are applied in different areas of urban environment, in order to study the development of infrastructure, land management, to perform new direction, monitoring and modelling (Jain, 2000).

2.1. Methodology

Based on GIS software, digital maps and geographical data bases of the urban environment, digital models the research area of Riga city was studied in 3 aspects: structure of morphology, functionality and ecological. Selection, overlay, spatial statistics, modelling functions were used.

The territory was analysed and evaluated from the aspect of environment, economics, demographic, tourism and recreation, compiling data  from different projects. 

In order to analyse morphological structure of the urban environment and its elements: buildings, streets, green area, Dodge and Jang (1996) suggests to use morphplogical analyse, which is important in architecture and planing of urban environment. Analysis is based on 3 primary principles: shape, scale and time (Moudon 1997). Shape is defined by 3 physical elements – buildings, courts, parcels and streets. These elemts can be analysed wieving them dynamicly in historical development, taking into account the transformation in time.  

The morphological structure of the landscape corresponds to its functional type, which is determined by the land use. The structure of the landscape is formed from spatial and temporary variations of the use of land (Wang u.c. 2000). 

The analysis of the urban ecosystem is based on the valuation of territory, as in different ecological structures different ecological functions are developing. Hence at first the clasification of natural, anthropogenicaly transformed as well as technical elements of landscape must be carried out.

The study of the ecological functions and factors of the urban environment also has an important role in the sustainable development. 

Therefore we have to examine those factors which are generating recension in the quality of environment – it is individual as well as mutual activity of the society. As often as not seeking for the cause of the problem of the environment, we are arriving into another domain, e.g. industrial, transport, household or other.     

Sustainable development of the city involves many aspects, among them also a sound land use policy from the ecological and economic perspective. Land use planning, ignoring ecological, economic and social factors, leds to decentralisation of residental areas and work places, growt of private motor vehicle traffic, building up of suburban land areas, abonding and degrading of the city centre, destruction of cultural and historical heritage, and deterioration of urban quality and living standarts (Nikodemus, 2003).

2.2. Description of the area

It is typical for the cities in Latvia, that the natural basement can be developed for the needs of recreation. Constructing playgrounds and other infrastructure of sports and recreation, consequently prospective, that separate territories of the natural basement will be developed intensively, reducing their ecological value (Āboliņa, 2004).  

As Āboliņa emphasizes, new development projects often have been in conflict with wishes of the local inhabitants  to maintain areas of recreation. Mainly in these areas construction of the parking or gas stations or new residential quarters has occured. 

For the study we have chosen a small part of the city (fig.1), which includes a planned nature park with an important recreation zone of the town with the possibilities of recreation activities. The main problem is to maintain the status of the park and to to extend its territory.  

There are not many cities in Europe, which could be proud of the maintenance of a small rivers’ winding onflow. The territory at the both sides of Mārupīte is a well  preserved natural complex, as well as it is nowadays a popular place to recreation and social activities. It has became a prerequisite for the decision of municipality to qualify  a status of the park for the valley of Mārupīte. 

Mārupīte is the affluent of the lower left coast of the major river Daugava, which divides the city, and is one of the few natural water reservoir in Riga city. 

Looking back in the history, as the beginning of building of this area can be given in the year 1345, when mill of the Māra is mentioned. Mill of Māra is the oldest mill in Riga. On the coasts of the river the wealthiest holders of the country seats were standing in 17th century. At the end of 18th century the mill of Māra and nearby surroundings was a popular promenade. 
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Fig.1 Research area
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Fig.2 Geomorphological structure 

         of research area


Time passing by, the Rigas sand plain – acumulative flat (fig.2) – the construction at the coasts of Mārupīte dense. Construction of mainly residential area developed along the streets, which were forming near the river following its natural curves and in the planning structure of the construction zone, the particular traits of the watercourse of Mārupīte were recorded forever. 

Also at the soviet condition of the planned intense construction the area maintained its face  – the residental construction of the beginning of 20th century, as well as wide  vacant territories along the coasts of the river.

In 1978 the idea to create a Sculptor park emerged. By that time the ecological situation was not ideal (perfect) anymore, as the coasts and alluvial land (flood-lands) of the river were littered.

In the 80 the project of the Sculptor park was elaborated, it was not realized completely. The realization was stopped within the changes of 90 in the country, when land owners started to divide the regained land heritage. The river started to overgrow with bushes again and inhabitants of surrounding started to use the alluvial land (flood-lands) as a ‘laystall’.   

Of late 100 years the surroundings of Mārupīte turned into a place full of romance for various employees of culture.

The system of the historical construction layout, landscape and its scale, as well as the characteristic relief and waters of the valley became as a prerequisite in inclusion in the list (register) of local importance of the monument of the development plan (1995-2005) of Riga city. 

2.3. Present situation

At the moment the detail planning of the territory is already developed. At the territory of the layout there are mainly residential construction on the both sides of the river, which is valuated as a well maintained natural complex. There is a forest in the area, as well as multi-storey buildings, school, kinder-garden and the storehouse complex. In the territory there are multiply maintainable assets, as secular trees, the relief of the littoral of river and characteristic landscape, architectural monuments etc. The territory is attended of public transport, there is no special roads for cyclists. 

The territory of park – 18.7 ha, including 18.1 ha - the nature basement belonging to Riga city. The territory consist of natural basement belonging to private persons – 7,5 ha, territory of dwelling – 37,8 ha, public building territory – 5,5 ha, industrial territory – 1,2 ha, mixed public and residential territory – 4,2 ha, as well as further research and planning territory – 4,7 ha and road network  

Planned use of the research territory is shown below (fig.3).
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Fig.3. Planned use of the territory
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Fig.4 Density of population


From the aspect of functionality the research area is divided in following areas: territory of dwelling, public building, territory of mixed building, production and industrial building territory, green areas and nature territories.

Natural basement and public territory, as well as accessibility of services for the inhabitants of the city close to their residence features the quality of life environment and shows the efficiency of the territorial planning. We were analysing some European Common Indicators 2004 in this area: local public green areas, which inhabitants are using for recreation, location of primary public health services, public transport accessibility, the location of food stores etc. (fig.5 and 6).
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Fig.5. Access to public transport
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Fig.6. Acces to food stories


In Riga the total protection territories at 2004 was 6.04%. However location of this territory reduces its value for the provision of recreation, because it is accessible to the small number of inhabitants living close to their residence. This area is one of the good planning example. There could be a wish to have a better accessibility of public transport, there are no primary public health services, the location of food stores needs to be improved. There is a good infrastructure in the nearby area, the degraded territory are transformed into construction of residential area. It is planned to establish a bikeway.          

2.4. Modelling

Despite that visual simulations form quite abstract image of landscape, they are pretty simple to establish and when analysing to collect relevant information on actual problems on landscape and to predict perspectively. We used the digital elevation model and digital surface model. Figures 7 and 8 shows the inundated territory if the level of water at the flood times would rise about 1 m. This does not influence the rest of the territory, and until now inundation has not occured large harm.   
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Fig.7 The valley of river
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Fig.8  The flood simulation


3. CONCLUSIONS

· On the whole at the municipality of Riga a negative feature can be observed – urbanization of green territories, development in green, not in derelict territories. 

· Since 1994 construction in numerous green territories has occured, among them the construction of local watercourses.  Contrary to planned the territory of greenery in Rigas’ centre has decreased. Green areas has decreased about 10,65%, which indicates rapid reduction of non urbanized areas and necessity to make fundamental changes in the realization process of planning and development of the city. 

· Development of Riga city has to based on the Common European indicator  data or other local indicators of the projects to study, recommendations of experts.  

· Since the landscapes of Riga city have developed desultory and such a development has been determined by historical events, construction regulations, as well as nature conditions, all these terms have to be taken into account when analysing the dynamics of the city landscape.

· The aim of establishing a park territory is to unify the environmental protection together with education of inhabitants and recreation.

· As within the borders of the city it is not possible to maintain  unaffected natures’ areas, without improvement of surroundings, then here it is possible to realize  simultaneously a number of objectives: with assistance of commodity guide the flow of visitors, evading the most valuable places, to make them accessible and available for recreation and education – establishing itineraries and exposing respective information about sparse species and biotopes.

· The project of the commodity of the park, prevising the path network, recreation and placement of infrastructure elements has to be developed.

· Developing the proposals for the functional territorial zoning of the park, the prior functions of each area have to be determined.

· The territory of park is mainly foreseen for the recreation and active leisure for the local inhabitants and other citizens as it has been developed historically.

· Speaking about the possibilities of tourism, territory is located relatively rather far away from the centre, in this region there are no hotels, where tourists and guests of the city would be staying regularly, the area is not included in common tourism routes of the city. Thinking of future, at first the infrastructure and environment of park has to be adjusted. 

· The structures of the municipality of Riga city would need to evaluate and consider also the opinion of inhabitants manifested at the public counsel about the improvement and exploitation of this area.

References

Fybvbwf. Ctdfkmytdf. Crenby. 1989. Htubjyfkmyst fcgtrns bccktljdfybz b ghjuyjpbhjdfybz rfxtcndf   

     ujhjlcrjq chtls. Ghj,ktvs rfxtcndf ujhjlcrjq chtls. Vjcrdf.

Āboliņa K. 2004. Latvijas pilsētu līdzsvarotas attīstības rādītāju izstrādes kritēriji. Promocijas darbs.   

     Latvijas Universitāte. Rīga.

Bourne, L.S. 1982. Urban spatial structure: an introductory essay on concepts and criteria. in: L.S.Bourne  

     (Ed.) Internal Structure of the Cuty, 2nd edn. New York: Oxford University Press

Cekule M. Jaunberga A. Kiršteins U. 2004. Geographical database of Riga city and it aplication in 

     analysing spatial structure of the urban environment. Architecture and construction science. Scientific 

     proceedings of Riga technical university. Vol. 2. No.2 Riga.

Chertov O. Kuznetsov V. 1996. The Environmental Atlas of St. Petersburg City Area. Russia. Ambio. 

     Vol.25. No.8

Datorkarte Ltd. 2004. Research Project „Sustainable landuse in Riga city”. Riga

Datorkarte Ltd. 2004. Research Project „Availability of local public green areas and local services in Riga 

     city” Riga

Dodge.  Jiang. 1996. Geographical Information Systems for Urban Desing:Providing new tools and digital 

    data for urban designers. Exploiting GIS for Sketch Planning. ESRI International User Conference.

Goodland R. Daly H. El Serafy S. and Droste B.(ed) 1991. Environmentally Sustainable economic 

    Development. Building on Bruntland.UNESCO.

Jain S. 2000. Future Challenges in Urban Areas and Role of GIS. 

     http://pages.hotbot.com/edu/geoinformatics/f17.html
Jankovic L. 2004. CAST- City Analysis Simulation Tool.  

     http://www.cordis.lu/sustdev/environment/ev030504.htm
Kasparovica M. Bauls A. Rozīte M. 2000. Spatial Structures in Riga. Nordic-Baltic Sea Region on the Eve 

     of 21St century. Reports. Riga

Lāčauniece I. 2000. Development Trends of Architectural and Spatial Structure of Latvian Regional 

     Centres. Architecture and construction science. Scientific proceedings of Riga technical university. Vol. 

     1. Riga

McGregor S. 2000. What is Spatial Analysis? http://www.cpc.unc.edu/servics/spatial/spatial.html
Miller G.T. 1996. Living in the Environment: Principles, Connections and Solutions. Ninth Edition. 

    Wadswort Publishing Company.

Moudon A. V. 1997. Urban Morphology as an Emerging Interdisciplinary Field// In: Urban Morphology. 

    Vol.1. No.1. England

Nikodemus O. 2003. Nature resource managment in municipalities. Manual 1. Riga.

Nikodemus O. Zvirgzds A. Cekule M. Čekstere G. Granta D. Šveisberga I. 2003. Greenery in the Historic 

     Centre of Riga and its Role in Improving Urban Environmental Quality. Environment and Sustainability 

     profile for Riga. Collected papers/2003. Riga City Council. Riga City Environment Centre “Agenda 21” 

     Riga

Porteous J.D. 1996. Environmental Aesthetics: Ideas, Politics and Planning. Routledge. London

Rīgas dome. 1995. Rīgas attīstības plāns 1995-2005.1.sējums. Jāņa sēta. Rīga. Latvija

Rīgas dome. 1995. Rīgas attīstības plāns 1995-2005.2.sējums. Apbūves noteikumi. Jāņa sēta. Rīga. Latvija

Rīgas dome. 2003. Mārupītei piegulošās teritorijas detālais plānojums

Владимиров B. B.,  Микулина E. M.,  Яргина З. H.. 1986. Город и ландшафт.  Москва. 29.-31. cтр.

Wang, J.L, Ni, S.X. 2000.Landscape structure and land use on county level in northeastern Yunnan 

     Province of China – a case study of Huize County. Journal of Environmental Sciences. Vol.12., No.3

WCED. 1987. Our Common Future. The Bruntland Report. Oxford, World Commission on Environment 

    and Development, Oxford University Press.

Youjing S. Jiadong H. 1996. Sustainable  Development Research for Changzhou City, China.Ambio. 

     Vol.25. No.2. pp. 82-85

