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Abstract
This paper argues that the domain of GIS, cartography, geo-information etc. is facing a paradigm shift. The implication of a paradigm shift is a complete and necessary re-definition of e.g. the philosophical foundation of the system, as well as with a major upgrade and readjustment of procedures, tools etc. In many ways the geo-domain is still dominated by the culture of the military-topographic mapping era. One of the major implications of this culture is that there is a major focus on the geometric positioning of material phenomena. The author of this paper suggests that the geo-domain is re-defined to be a communication discipline. The major argument for this position is that no information is ever recorded and stored just for its own purpose. There is always the purpose that any type of geo-information is recorded and stored for usage by someone. Always! Identification and registration of geo-information is actually not possible at all without having a usage (a project identity and a purpose) in mind. Objective and neutral geo-information does not exist. Therefore the overall philosophy of the geo-domain will be that it is a communication discipline.  
The nature of a paradigm shift

A paradigm shift can be initiated when a system (e.g. a domain) is facing certain difficulties not any longer being able to solve problems that seem ordinary. As long as problems can be solved there is no need to changes procedures, definitions etc. And as long as it seems that problems are being solved there is no urge to change procedures, definitions etc. Changes in procedures, definitions etc. are an extravagance that cannot be carried out very often. Changes are also inconvenient. Unfortunately this inconveniency means that smaller changes, with the purpose of keeping up with everyday-development, are not carried out but rather being pushed forward and accumulated. At the end there is a huge backlog of necessary changes in front of the system. At that point the system is in reality facing a paradigm shift because of the size of the backlog of necessary changes. A paradigm shift is not just a question of developing and implementing new and smarter applications. A paradigm shift is often dealing with a complete and necessary re-definition of e.g. the philosophical foundation of the system (of a certain domain), as well as with a major upgrade and readjustment of procedures, tools etc. 
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Figure 1. A paradigm shift is initiated by a crisis, and leads from one normal scientific period to another.
Cartography’s role

Cartography was the discipline that created maps. Cartography is still the process that creates maps. Cartography has even evolved, e.g. by adopting computer disciplines into the production. Seen from one side, nothing has really changed; cartography has always produced maps and will continue to produce maps. 

However, maps are changing. Transmission of all sorts of geo-information demands other media than maps alone. One example is the spatial data infrastructure (SDI), which is crucial to modern transmission of geo-information. SDI is not a map per se, although SDI can transfer maps. A map no longer can be seen as ‘the information’, but fare more as ‘the expression of the information’. 

On another front, maps compete with other sources of information. One of the most prominent examples or group of ‘producers of geo-information’ are the National Mapping Agencies. Do the National Mapping Agencies have an answer to tomorrow’s tasks? Do they support the SDI and transmission of geo-information through web-services etc? I think the answer is ‘no’. Another prominent ‘producer of geo-information’ is Google Earth. Who created Google Earth? Was it a producer from the core, traditional producer-group? I think the answer is ‘no’. Producers of geo-information must be capable of mastering several more disciplines than just a few years ago. Those skills that were sufficient up till recently cannot solve tomorrow’s tasks! Per definition, this is a paradigm shift.

The consequences of a paradigm shift

The consequences of a paradigm shift are that the previous scientific basis must be re-formulated, the concepts must be re-defined, the methods must be re-constructed etc. And here, I’m not talking about developing better, more sophisticated and more efficient software for cartographic production. I’m talking about a complete re-definition of the philosophical foundation.
One ‘sacred cow’ that must be re-defined is that almost all registration of phenomena is based on a description of the geometric appearance of an object, e.g. buildings. However, in many cases in everyday life the function inside the building is more important than the geometric appearance. One example is the registration of airports. Does any traveller care about the circumference of an airport or the position of the runway? No, they care about the relative position of the entrance-door to the check-in facilities; relative to the public transportation or to the parking lot. Do we register the entrance door to the check-in facilities? No, we don’t. Therefore the geometry-dominated philosophy will fail, i.e. will not be able to serve the purpose requested by a modern society with respect to geo-information.
The example in Figure 2 shows how the traditional geometry-based approach fails with regards to the demands of a modern society. The user of the travel-planning web-service is interested in the door to the check-in facilities. The user is not interested in information regarding taxi-ways, runways, circumferences, hangars, etc. But, the latter information is what is being recorded in geo-domain as the situation is today!

[image: image2.jpg]{thavn indenrigs





Figure 2. A travel planning web-service suggesting the user to find the way from Copenhagen Airport Domestic to International, with the result that the user ends up somewhere on the taxi-ways between the airplanes. The interesting information is the red dot representing the door to the check-in facilities. The data for the data used for calculation are based on a traditional geometric approach, where as the red dot represents an usage approach. 

Another ‘sacred cow’ is that geo-domain cannot benefit from the humanities. What do we care about communication-theories, rhetoric, phenomenology etc? Not much. Looking at the example above with the airport it seems obvious to me that humanities must be part of a re-defined domain. 
Reasons for the present situation where a paradigm shift is necessary

The above example about airports is one incident pointing out the necessity of a paradigm shift. Another example is that maps and other types of geo-information only to a limited extension is being used in public administration for analytical use e.g. as a preparation for political discussions and decisions. Mostly, maps and other types of geo-information are being used solely for simple positioning of ‘things’. Compared to other information-sources, e.g. the spread-sheet, maps and geo-information are simply not being used. Imagine how it would be if politicians where familiar with maps to the same extension as they are with spread-sheets. I think that maps and other types of geo-information have this humble position because the products provided by the traditional geo-domain are too nerdish. They do basically not appeal to ordinary people or to politicians. I think the reason for this is the dominant focus on the geometry aspect (as well as the fascination by the technical developments), where as the relevant aspects from the humanities are overlooked. Therefore a paradigm shift is necessary.
A third example is the frustrations expressed by e.g. public organisations not knowing how to deal with the creation of maps. They are frustrated because those skills previously sufficient in cartography are no longer adequate to prepare the demanded geo-information in a modern society.

There are basically three reasons or motives for the paradigm shift:

(1) Introduction of new technology (from analogue to it), new types of products, and new professional skills,
(2) A shift from monopoly-like production to free marked with free competition, and a substantial growth in the quantity of different products,
(3) Increased mobility of labour.

The new technology is not as intuitive as the old analogue techniques. The old, analogue techniques displayed directly the pedagogic, and this is by far not the case with modern it-technology. Modern it-technology is abstract in its handling. Therefore there is a strong need for new methodologies and new guidance.
When the quantity of different products grows (e.g. because of the free marked) there will of course be more products that can not be handled adequate with the traditional theories, models, methodologies and technologies. One example is the airport map shown in Figure 2. Therefore there is a need for new theories, models etc. that covers the domain in total.
With increasing mobility of labour it is obvious that a staff-member stays in a certain organization for a shorter time than it was the case previously. The amount of necessary implicit knowledge is being reduced. This means that it is necessary to increase the amount of available explicit knowledge, e.g. in the form of text books, standards etc.
Purpose of Geo-communication 

I think a re-definition of the geo-information domain should begin at the users’ position. As mentioned above I will argue that no geo-information is ever produced just for the purpose of having it, at the opposite, there is always a purpose in relation to an anticipated usage. 
This means that all geo-information is created because of a certain purpose known by the producer (and behind the producer there is always a commissioning party with the money, and they do definitely have a purpose in mind). This purpose always implies a certain usage by a certain target group. 
From this view-point there is only a small step to communication theory, phenomenology, semiotics and the new rhetoric. If these theories from the humanities are adopted the purpose of all creation of geo-information is basically to influence the conduct of the target group. The influence is not necessarily malignant. The desire to influence the conduct of a certain target group should rather be seen as a kind desire to give the target group better conditions to carry out their tasks, irrespective of the target group being an ordinary citizen planning a journey or a town council discussing the future of the city. 

This ‘business’ of providing information for the purpose of influencing the conduct of a target group is standard-procedure in the mentioned humanity-domains. Therefore it makes sense to adopt elements from there.
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Figure 3. The purpose of geo-communication is to influence the conduct of a certain target group, e.g. in the way that the target group is better suited to make the right decisions.

Transmission and communication
The concept of communication can be defined as the achievement of an agreement on one or more aspects of a certain case, where the agreement is achieved on the basis of several transmission (of information). A transmission is a conveyance of certain information from a sender to a receiver. During the procedure of several transmissions the two parties switch position as sender and receiver for every transmission. 

When talking about geo-communication the agreement should imply the aspects of the position or the space of the case. One example: A person is checking the possibilities to get from A to B with the help of public transportation under certain conditions (price, comfort, time, etc.). The person asks a web-service what the possibilities are. In return the web-service provides the user with a number of suggestions. Maybe the user changes his search criteria, maybe he is happy. Through a number of transmissions between the user and the web-service they will eventually come to an agreement what the best plan is for the user (implying time and place). It can also be that they agree that there is no adequate public transportation. That is also a kind of agreement. This model of achieving an agreement can be implemented into all usage of geo-information. Therefore the general philosophy adequate for the geo-domain is to define the domain as a communication activity.
These ideas and theories are not new but well known in different domains; [Shannon et al, 1949], [Koláčný, 1969], [Fiske, 1990], [Gadamer, 1986], [Toulmin, 2003], [Uhlirz, 2005], [Montello, 2002], [McCroskey, 2001] etc.
Producer’s means to reach the goal

A producer must carry out a series of activities in order to get one message transmitted to a receiver. The procedure can described through the two following models, with reference to [Koláčný, 1969], [OGC Reference Model], [Vendelhaven, 2002], [Bødker, 2000], [Brodersen, 2006], [Olsen, 2004]. The first model, the simple cartographic communication model is a very simple version of the model. There are other more detailed models, and therefore also more complicated models containing several more processes and states.
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Figure 4. The simple cartographic transmission model. It is a very simple version, where as the more detailed versions contain several more processes and states (information).
At the producer’s end the activities and states (information) can be decomposed into following diagram. This decomposition is only possible if the geo-domain is defined as a communication-activity. Also this diagram is a simplified version. Another version contains also the states (information). 
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Legend:
The diagram shows not a time dimension (apart from the fact that the project's idea comes before the distributed expression). The diagram is associated with an organisation model, a time model and a knowledge model.
The information flow shown is a principal course for the primary flow of the primary information types. In practice there will be iterations and cycles.
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Figure 5. At the producer’s end the necessary processes can be desribed through the Information Design Model. Also this model is available in a more complex version containing processes and states. This type of model is only possible if the geo-domain is defined as a communication activity.
Conclusions

If the geo-domain is defined as a communication activity it is possible to decompose the entire procedure of producing geo-information ready for transmission (with the purpose of communication). The decomposition allows the creation of models describing, in a systematic way, how a producer can act to be able to produce the desired information in a modern society.
The relation between geo-communication and cartography is thereafter so, that cartography is ‘reduced’ to be a discipline that created the ‘expressed information in graphics’. Cartography and maps are only one possible way of expressing geo-information in a modern society.
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