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Abstract

Three scientific events have been jointly organized by the Commission for Theoretical Cartography of the ICA, the Centre for Cartography at Vilnius University and Lithuanian Cartographic Society since 2003. The seminars are designed for share of ideas and experience in the field of cartographic semiology, communication and literacy. Two paper and poster sessions, a round table discussion and digital proceedings after the seminar is becoming a tradition. The motto of the seminars was “Cartography and Cartosemiotics”. Today cartography and cartosemiotics focus their research on education and other activities in interaction. But cartosemiotics has not only cartographic tradition; there is a semiotic tradition in cartography and beyond cartography. Cartosemiotics, in its various manifestations, is an important component of cartography, not only in Europe, but also in the rest of the world. The last decade of the 20th century has been characterized by considerable research activity in its theoretical and applied subfields. It is paradoxical, but cartography still does not have a discipline, which would deal with study and research of cartographic, map-like and cartographic-textual models (products) with a goal of acquisition of new spatial knowledge or revitalization of forgotten spatial information. Cartosemiotics, as a discipline studying features of diverse cartosemiotic models from the standpoint of modelling, communication and cognition, can and must become such a discipline. Different relevant resesarch topics were presented at Vilnius seminars. Some of them are discussed in the paper, in connection with the tradition of cartosemiotic research in Europe.
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1. Introduction

It seems that time has come for the cartographers to solve not only the technological, but first of all the methodological problems related with the place and status of cartography in modern societies and GIS environment. Three seminars organized by the Commission for Theoretical Cartography of the International Cartographic Association took place in Vilnius in 2003–2005. Among all the interesting questions and proposals expressed by the participants of the seminar during the round table discussions, some general issues were repeatedly raised: what is the role of cartography in a spatial data infrastructure? What are the challenges, possibilities and weaknesses of contemporary cartography? What about cartographic education? Questions like these are and will continue being important for all cartographers. Among many others, some topics discussed at Vilnius Seminars are of interest for the  Commission for Theoretical Cartography – cartographic communication, cartography and socio-cultural spaces and  development of cartosemiotics.  

2. Some problems of modern theoretical cartography

2.1 Communicative quality, usability and perception of maps

Compliance of maps with the rules of cartosemiotics plays important role in understanding and using maps. Suggestions on how to evaluate such compliance have been proposed by the scientists of Vilnius University (Dumbliauskienė, 2004).
Another problem is to develop a method of designing a map of good communicative quality.  It was demonstrated that semantic correctness and esthetics of cartographic visualization can be significantly improved applying different commonly used data-modelling techniques
Entity-relationship (ER) modelling was one of the first data modelling techniques to be developed (Chen, 1976). It has become very popular, with numerous texts introducing it for the use of systems analysts and computer scientists. This technique is commonly implemented in spatial information systems (concepts of entity and attribute are described in detail in Laurini and Thompson, 1992). One of the main reasons for using it is that it enforces extreme simplicity. Another reason is that ER is conventionally presented in graphical form, which is considered to improve comprehensibility. It helps to structure information in a most natural way and to easily expand the structure in the future. The fragment of real world is perceived, selected and described in terms of entity, relationship and attribute that correspond to the three basic categories in modern philosophy. For the attributes, their domains (sets of permissible values) are specified.

Cartographic transcription using entity-relationship modelling consists of five steps (Beconyte, 2003).

1. Data are analysed and the semantic model built representing the selected entities, relationships and attributes out of many provided or available. Different selection criteria can be applied in this stage depending on the type and purpose of the transcription (map).

2. The model is perfected by elimination of redundant entities and superfluous or unwanted relationships from the graph. Different constraints must be matched in order to confer integrity onto the model.

3. Compound graphical objects (or representational tools for digital maps) are designed in form of a corresponding ER model. ER-model for cartographic signs describes instances of graphical entities which have part of their attributes variable. A monosemantic correspondence between the sets of variable attributes in both models must be preserved. That means, for every attribute of geographic entity one attribute of corresponding carto-sign is assigned, of corresponding type (nominal/ordinal, qualitative/quantitative, discrete/continuous etc.).

4. One ER model is transformed into another.

5. The “cartographic” model is transformed into the legend of the map and used to create the layout.

Map stylistics is worth a separate study that could investigate into the style-forming elements, their relationship with cartographic semiology, functional styles of modern electronic maps, hierarchy of styles and other issues.
2.2 Mapping social and cultural spaces 

A series of presentations discussed possibilities of cartographic expression of spaces different than  the tangible ones.
The modern society is continuously becoming more aware of complexity of its socio-cultural environment and its importance for the quality of life in a particular place. As socio-cultural environment is intangible and difficult to analyse without visualisation, the need for integrated maps of it will grow in the future. Maps are used to stimulate visual thinking about spatial patterns, relationships, and trends. They help to explore the data and generate hypotheses, develop problem solutions and construct knowledge.

Modelling of social field is an important method in modern socio-geographical research. Social field means an imaginary spatial expression of the activity of internal genetic and gravitation forces of human society, its territorial structure or interactions. The concept of social field as a territorial  phenomena was introduced in theoretical geography by W.Bunge. New scientific approaches appeared in the late 20th century, among them, the concept of social balance field, which expresses the space of dialectic coexistence and equilibrium of antinomic  tendencies of social development parameters. To deal more effectively with some of the problems of the modern society, (carto)graphic visualizations of social field must be presented to the society,  optimized and analyzed. Effective representation of such a complex and vague phenomenon as social field on a map is a real challenge for cartographers. 

Usually maps are designed to simply describe the geographic reality and desirably convey information in a way that does not leave much space for possible misinterpretation. It has been, however, demonstrated that maps also can be and actually have been used to hide or distort the facts in order to manipulate people’s minds [Monmonier, 1996]. Even if it has not been the purpose, maps often reflect the specifics of perception of people’s own and surrounding geographic space. Hence analysis of maps, of those actually published in different countries as well as of those residing in people’s minds might reveal interesting aspects of geographically related socio-cultural stereotypes which usually reflect localism. 

On the other hand, cartography may become a powerful tool to rise above the localism of particular society. It would help the society to make a step towards more tolerance, open-mindedness, and perception of the world as a single continuous whole where everything intertwines in logical patterns (i.e., genuine geospatial thinking). Cartographic production has become so abundant and widely used, that it is about the time to start talking about its impact on formation of people’s thinking all over the world. 

Cartographic visualisation of spatial organization of society at different levels of abstraction, as well as of the results of interaction between these levels, is possible. Moreover, such visualisations can be very useful for extraction of patterns of socio-cultural phenomena related to geospatial thinking and play a significant role in understanding of many socio-cultural issues.

There are three classes of maps with different possibilities to form and/or reflect peculiarities of spatial thinking. Such classes correspond to the levels of spatial organization of society:

· maps of the tangible geographic space, 

· maps of intangible but objectively existing cultural space,

· maps of intangible and subjective mental space. 

Maps of tangible geographic space reflect the facts about the ground level of spatial organization of society. There are two divergent groups of such maps:

· Mass commercial production and Internet maps. This group includes maps, which generally do not correspond to highest cartographic quality standards and are available to a very large number of users, among them media, advertising maps, etc. Because of these specifics, this group is perhaps the best for socio-cultural analysis – the maps are designed with less cartographer’s responsibility and more space for subjectivity.

· Professional maps. This group includes official and “solid” cartography (national or regional atlases, maps produced by state institutions). Published by particular society at different levels (world, continent, region, country), professional maps are interesting as a reflection and possible source of more subtle manifestations of socio-geographic stereotypes.

Maps of socio-cultural space reflect the facts about the second, more abstract, level of spatial organization of society, showing the relationship between locations of social groups in socio-cultural and geographic space. 

Effective representation of such a complex and vague phenomenon as socio-cultural spaces on maps is a real challenge for cartographers. All map elements must be designed to form a consistent whole in terms of historical and cultural associations, which are intended to be evoked. Additional graphic elements (pictures) have been used for this purpose since long ago (Figure 1). Nowadays, use of them is greatly facilitated by graphic processing technology.
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Figure 1: A fragment of a map designed to represent biographic facts [Katz, 2004]. 

Maps of mental space show how people imagine the surrounding space – mainly geographic, but also the socio-cultural aspect of it. Due to diversity of mental images this group is certainly the most difficult to analyse. Moreover, it is very difficult to elicit visual information from an individual. Practically, the most reliable way is to ask a respondent to draw a map, while the result can be highly distorted depending on graphic capabilities of the person and other factors. Quantitative mental maps can be drawn by professionals, representing numerical evaluations of spatial characteristics based on results of interviews and surveys. 

Due to the very complex nature of social field geographers have to deal with many difficulties of its measurement and geographic referencing. Nevertheless, practical application of social field maps and geographic databases is quite wide. Small scale maps of social field reveal the patterns and trends of the tension, show possible problematic regions. Large scale maps can be used to evaluate social conditions, which might be of importance – choosing the living or market place, planning public services etc. 

An argument on whether classical semiotics has potential to meet modern visualization purposes is still going on. In spite of all present weeknesses and limitations, importance of cartosemiotics is evident regardless to visualisation technology chosen. 

2.3 Development of applied cartosemiotics

The place of cartosemiotics in cartography and geographic information science is still not very well defined. Cartosemiotics, in its various manifestations, is an important component of cartography, not only in Europe, but also in the rest of the world. The last decade of the 20th century has been characterized by considerable research activity in its theoretical and applied subfields. Perspectives of development of cartosemiotics as a separate discipline were discussed in Vilnius seminars. Such discipline  would deal with study and research of cartographic, map-like and cartographic-textual models (Wolodtschenko, 2002, 2006, 2005).

Table 1. Structure of cartosemiotics

	Cartosemiotics

	 Theoretical cartosemiotics
	Applied cartosemiotics

	Theory of cartographic signs
	Semiotics of maps
	Semiotics of map-like models
	Semiotics of carto-textual models


Applied cartosemiotics is discipline studying features of diverse cartosemiotic models from the standpoint of modelling, communication and cognition. It is new, interesting, but still not enough developed part of cartosemiotics. Table 1 shows three main parts of applied cartosemiotics. Several publications already are available on studying structural properties and features of ecological, historical, tourist etc. atlases and maps (Володченко, 1993; Володченко, 1999; Володченко, Ротанова 2002). Such researches reflect features of modern cartosemiotics which are focused on development and improvement of methods of the acquisition of new spatio-temporal knowledge or on extraction of the forgotten spatial information from various cartosemiotic models, both traditional (paper), and electronic (display) ones. Structure, role and perspectives of this emerging discipline were discussed at Vilnius seminars, stressing on importance  of interdisciplinary investigations and co-operation. 
3. Conclusions

Questions of studying of structural properties and features of cartosemiotic models (separate maps or series of the maps, the separate atlas or series of atlases etc.) take a special place in cartosemiotics.

Cartosemiotics does not so far have a consistent theory to support its applications. It is still waiting for a framework, combining principles of map language, methods of evaluation of communicative quality of cartographic production and methods of assurance of map quality in semantic, syntactic, pragmatic, stylistic and esthetic aspects.

It is not impossible that the future of cartography science belongs to mapping diverse non-physical spaces that requires new objects and methods of visualization. Then the already forming need of modern information society for cartosemiotic knowledge will continue growing.
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