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Executive Summary 
 

This strategic workshop was an initiative from the DynCoopNet Project with the 
main goal to provide a unique forum for the discussion on space, time, and mobility of self-
organising cooperation networks of the First Global Age. The Workshop took place at the 
Technical University of Madrid, Spain. The participants included historical geographers, 
cartographers, geomatics engineers, and computer scientists. In total, 36 participants (6 
externals, 11 invited speakers, 10 TECT members, and 9 Ph.D. students) from Europe 
(Austria, France, Germany, Greece, Netherlands, Spain, Portugal, Switzerland, United 
Kingdom) as well as Australia, Canada and United States have attended to the two-day 
workshop. 
 

Over the two days, eight sessions presented different views of the challenges of 
visualizing and modeling dynamic, non-linear space-time data (Presentations are available 
on http://mapas.topografia.upm.es/Dyncoopnet/index.html). The panel session on 
“Temporal GIS, Space-Time Representation of Cooperation Networks: What is the next 
step?” has brought forward the similarities, differences, inconsistencies and deductions that 
might exist among the scientists attending the workshop. We had a multidisciplinary group, 
carrying research that takes place at the edges of traditional disciplines (e.g. history, 
cartography and geography) and across traditional subject boundaries (e.g. social networks 
and GIS). This report identifies the main scientific outcomes of such a synergy. 
 

In summary, the participants identified the following potential next steps: 
 

1. Historians of the first global age extract data from sources that are difficult and time-
consuming to use, and thus, their research frequently has a relatively narrow 
geographic and temporal referencing. This tendency needs to be changed in order to 
allow the development of new space-time representations and visualisation of the 
collected data. 

2. Current GIS technology has only limited capabilities in handling historical data, and 
the development of new geo-computational models are needed to handle the 
dynamic and non-linear complex mechanisms of cooperative trading such as the 
emergence of new forms and cause-and-effect relationships, to validate or 
corroborate hypotheses about cooperation, and to identify unexpected tendencies or 
trends. 

3. There is a need to develop a sound and solid theory framework which will allow the 
re-examination of some of the most fundamental themes in traditional spatially 
oriented fields such as geography, cartography, and geodesy, while incorporating 
recent developments in cognitive and information sciences. We have seen an overlap 
of concepts, principles and processes from specialised research fields such as 
computer sciences, economics, mathematics, statistics, geomatics, history and 
psychology in order to support social and economical systems. 
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Purpose and Goals 

 At the TECT launch conference in Budapest, members of the DynCoopNet 

collaborative research community (CRP) noticed that all of the other funded CRPs had a 

spatial component to the research of one or more of their Principal Investigators (PIs) but no 

effective way to organise, visualise, and analyse their data. Moreover, some TECT projects 

explicitly deal with complex, dynamic, non-linear systems (DynCoopNet, SOCCOP), and 

others likely deal with data related to such systems (BIOCONTRACT, COCOR, SENSE). 

With its particular emphasis on the use of GIS to organise, visualise, and analyse spatial 

data, it appeared that DynCoopNet could foster greater collaboration within TECT by 

organising a Strategic Workshop specifically aimed at strengthening this area of spatial 

research within TECT. Moreover, a number of DynCoopNet's economic modellers and 

historians did not yet have sufficient experience with GIS to envision a data model for their 

research, and the Madrid workshop would assist them in this regard. Finally, all of the 

TECT projects with a spatial component work with dynamic, non-linear systems, which 

require a temporal GIS, and because the development of a temporal GIS is one of 

DynCoopNet's research goals, the DynCoopNet CRP has assembled recognized experts in 

the geo-technologies and cartographic visualization area to share ideas and work with 

graduate students to advance the project toward this goal. 

Because of DynCoopNet's focus, the Strategic Workshop aimed to provide a unique 

forum for discussion about space, time, and mobility of self-organising cooperation-based 

networks of the First Global Age. This discussion was based on different perspectives from 

geographic information scientists, historical geographers, cartographers, geomatics 

engineers, and computer scientists. As part of its research programme, DynCoopNet places 

special emphasis on the use of historic cartography as a data source about cognitive 

understandings of space and their relationship to cooperation in trading activity. Embedded 

in all of these concerns was our determination to understand a complex, dynamic, non-

linear system and what eventually drove it to instability and transformation.  
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Research Objectives and Challenges 

Nellis (2005) has pointed out in his presidential address on “Geospatial Information 

Technology, Rural Resource Development and Future Geographies” presented at the 

Centennial Meeting of the Association of American Geographers, “the real voyage of 

discovery consists not in seeking new landscapes, but having new eyes.” He argues that the 

leverage we will gain within society will be through geo-information technologies, and the 

“new eyes” that these emerging technologies can reveal in advancing multidisciplinary and 

cross-disciplinary research. Therefore, the main research challenge undertaken by all 

participants of the workshop was related to one of the fundamental issues associated with 

having “new eyes”: the development of space-time representations as the unified context for 

understanding the content creation (production), awareness (management), and sharing (use) of 

historical data and knowledge about self-organising cooperation-based commercial 

networks of the First Global Age. Although this way of looking into the problem may 

appear to be a philosophical concern, the issue of developing space-time representations is 

unavoidable for a critical examination of the nature of the information cycle.  

A Kantian space-time framework recognises the existence of different views of space 

(e.g. physical, mathematical, geographic, cartographic, social, economic, and cyberspace) as 

well as time (e.g. internet, geological, astrological, and seasonal). These different views may 

be due to differences in attention to detail, the cultural environment of an individual, access 

to technology, level of education, and knowledge acquisition. Historically, research on 

space-time representation has been fragmented, and one main direction was taken during 

the workshop to address the different views: the focus on geographic knowledge as 

represented and understood by humans and its connection to the development of formal 

representations of space-time-observed phenomena. A significant number of the 

presentations were dedicated to addressing this research challenge by going beyond 

observational changes in space-time through the incorporation of geographic knowledge in 

a formalised manner to increase understanding about why and how patterns of elements 

make one historical reality different from another.  
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The presentations and the panel discussion of the workshop were structured on the 

basis of the three “spaces” paradigm proposed by Ernst Cassirer (1874-1945), a philosopher 

of the Marburg school, who described a learning process as a truly dynamic activity within 

the mind of the human experience of spaces and time. The spaces are from an observed 

space through sensors and senses (perceptual space), to an abstract model of space 

(symbolic space), to a higher level of concepts incorporated in an abstract internal space 

(cognitive space). 

 

 

 

 

 

In the following sections, we summarise the theory, methodologies and tools that were 

presented and discussed during the workshop in pursuing such a learning process strategy, 

as well as the accomplishment of applying this strategy in the DynCoopNet Project.  

 

THE PERCEPTUAL SPACE:  CO-ORDINATION OF GATHERING HISTORICAL DATA SETS 

Many of the spatio-temporal data sets being generated today are from Earth 

Observation Systems, geo-positioning and tracking, mobile sensors, outcomes of models, 

and many other sources. Scientists are currently facing the challenges related to the great 

increase of data volume of spatio-temporal databases due to improvements in data 

acquisition, validation, archiving, and distribution (e.g. instruments, sensors, computational 

resources, information infrastructures, and volunteer geoinformation).  

In contrast, historical data sets are gathered in a sporadic manner, and the 

similarities, differences, inconsistencies and deductions among these data sets are not 

known. The most fundamental questions are: How can we build a space-time representation 

process that can be validated across place, scale, time and disciplines? How can different 

types of inference be used to create the contents of a database according to different levels of 
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detail? The resulting databases will be complex in terms of attribute depth and large in the 

sense of having many historical phenomena that may be defined non-recursively, 

independently from any data source, as something of the world, static or dynamic.  

By seeking the implementation of a conceptual database model, the development of a 

Spatial Data Infrastructure has an immediate intuitive appeal to facilitate and promote the 

sharing of historical data sets and their integration with map libraries and other potential 

sources of heterogeneous data. However, this effort must confront several issues related to 

the variety of behaviour/cultural, legal, economic, and organisational factors, which can 

hinder the success of developing such an infrastructure. 

 

THE SYMBOLIC SPACE: SEARCHING FOR THE REPRESENTATION OF HISTORICAL PATTERNS  

In this context of data availability, the participants discussed the spatio-temporal 

modelling issues. It is the primordial importance that modelling should entail different 

inference modes that generate hypotheses that explains the observations, such as 

information gain, fuzzy rule-based reasoning, scaling levels, and fractals patterns. Such an 

approach for conducting spatio-temporal modelling research will introduce new challenges 

for the design of any Historical Information System. This is because the explanation of 

space-time patterns will not rely on similar reasoning backgrounds but will be derived from 

the integration of different inference modes (i.e. abduction, induction and deduction) that 

cannot be verified in relatively straightforward ways. For example, different inference 

modes will be needed to examine the evolution of cooperation among merchants and 

between merchants and other groups with particular attention to the commercial networks 

of importance to the global domains of Iberian monarchies, 1400-1800.  Extensional 

geographical knowledge of Atlantic commercial routes of the 18th century could be used as 

an example to formalise different axioms for reasoning, which in turn, will represent the 

different perspectives of historians about interesting routes. 
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THE COGNITIVE SPACE: UNDERSTANDING AND COMMUNICATING RESEARCH FINDINGS 

The discussion led to the identification of two research issues: (a) What kinds of 

visual representations should be developed for a specific historical reality? (b) How do 

visual representations rely on the approach (statistical, empirical, deterministic), data 

availability, scale, systems (physical, ecological, societal), and issues (knowledge, forecast, 

management)? 

Workshop participants recognized the need to enable the sharing of knowledge and 

the design of exploratory visualisation approaches because such collaboration will 

progressively create synergies and critical mass for the development of geographic 

knowledge about historical realities, their functioning, and the processes that affect them, so 

that we will better understand societal dynamics and their drivers. In such an approach, the 

spatial and temporal dimensions of each visualisation are fundamental and need to be taken 

into account. 

 

The general impact of the workshop 

The Strategic Workshop has accomplished two fundamental TECT goals. It built 

collaborative relationships among the participants and the TECT community.  A group of 

world-class experts on various geo-technology and cartographic visualization fields 

presented ideas about how to envision space-time representation within Geographic 

Information Systems (GIS). Therefore, the workshop advanced perspectives about modelling 

and visualization within the TECT programme and move DynCoopNet toward the goal of 

developing a spatio-temporal GIS to support the organisation, visualisation, and analysis of 

data about cooperation and trading during the first global age, 1400-1800 CE. 

 Also, the workshop provided a unique forum for discussion about space, time, and 

mobility of self-organising cooperation-based networks of the First Global Age based on 

different perspectives from geographic information scientists, historical geographers, 

cartographers, geomatics engineers, and computer scientists. As part of its research 
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programme, DynCoopNet places special emphasis on the use of historic cartography as a 

data source about cognitive understandings of space and their relationship to cooperation in 

trading activity. Embedded in all of these concerns is DynCoopNet's determination to 

understand a complex, dynamic, non-linear system and what eventually drove it to 

instability and transformation.  

 

The learning process itself and its relation to the DynCoopNet activities   

As workshop participants described, the use of new visualization tools applied to 

historical knowledge has generated a dramatic development not only in terms of outreach, 

but more importantly, of analysis.  In particular, the use of GIS in History and the 

construction of databases having a broad spectrum of information (actors, companies, 

ideological claims, cultural environment, technical factors, economic factors, ports, 

networks, routes, merchandise, prices, degree of public religious identity, etc.) can provide 

the basis for the study of large transnational networks of commercial cooperation. The 

creation of space-time models, therefore, is one of the great outcomes of the learning 

process.  

From the workshop, the historians of the DynCoopNet project have learned that they 

must collaborate more closely and combine their empirical results to reach DynCoopNet’s 

ambitious, multidisciplinary research goals. On the one hand, the historians will continue to 

collect their data into their databases but with a greater realisation of the existence of 

different spaces and temporary events that somehow influence one another. On the other 

hand, GiScientists will develop visualisation techniques and data integration in order to 

represent a time-space-history. On the basis of the DynCoopNet meeting held at the end of 

the workshop, project leader Ana Crespo Solana has created the following report about the 

accomplishments so far and the goals of future research collaboration among the historians 

and GIScientists. 
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CURRENT STATE AFTER THE CONSIDERATION OF COGNITIVE SPACES BY HISTORIANS. 

WHAT SHOULD BE PRESENTED ? 

 The workshop “Visualisation and Space-Time Representation of Dynamic, Non-linear, 

Spatial Data in DynCoopNet and Other TECT Projects" has entailed an important contribution 

from an interdisciplinary point of view, and it has enhanced the work of historians within 

the DynCoopNet project.At this point in the investigation, there are various groups of 

historians gathering information from archives and an extensive bibliography about 

worldwide commerce during the first global age. In general, we have a large amount of data 

that, broadly speaking, can relate to the staging of two major systems that match 

geographical spaces that are interrelated or that are part of the vast territory of the global 

Hispanic Monarchy. The term Hispanic Monarchy has been used (just as the term Catholic 

Monarchy) as the traditional title that defines the system of government during the Old 

Regime from the Catholic Monarchs (at the end of the 15th century) until the Liberal 

Revolution (at the beginning of the 19th century). 

This system encompassed ample geographic areas resulting from the expansion of 

Europe over the centuries of the modern age, and it developed a vast global network that 

was excessively rigid due to its monopolistic dynamic. This resulted in a "global system" 

that was much weaker and inefficient than others. This system also included not only 

Europe and the Atlantic, with its continental connections in America, Africa (triangular 

trade and slave trade) and the Caribbean, a region which, as a result of its frontier and 

marginal nature, became an important experimental platform that gave rise to the 

emergence of important economic systems linked to the Atlantic, but also the transpacific 

area that connected with the Philippines and with Indo Asia.  

However, the rigidity of the system made it weaker. Conducting an analysis of this 

global network, along with others from the same period (for example, the network of routes 

mapped out by the monopoly companies such as the English India Company, the Verenigde 

Oostindische Compagnie, the West Indische Compagnie, as well as the fleets and galleons of 

the Spanish Carrera de Indias [a Spanish trading system with America], the extensive 
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Portuguese fleets and many other trading companies), by using History-GIS makes it 

possible to determine which network was more efficient and thus establish complex models. 

Roughly speaking, the databases that have been collected up to now make reference 

to three large areas inserted within this spatial system. We understand that the 

representation of these spaces (that for historians has a lot to do with the general systems 

theory) corresponds with what experts call GIS, using the term used by the panellists at the 

plenary session by the moderator, Monica Wachowicz, “cognitive space”.1  

These spaces are the Indo Asian and transpacific area and its connection with the 

Atlantic area. In the Indo Asian and transpacific area, especially throughout the 17th century, 

a number of trading models were implemented that were very disparate, or antagonistic to 

use another more adequate term, in which it is possible to highlight two important models: 

the Spanish-Portuguese model, that still had an ideological foundation marked with an 

imprint of mercantilism, that while extensive and comprehensive, presented an extreme 

rigidity.This made it so any small change or sporadic event could collapse the entire system 

(which could be referred to as an inconsistent network. For their part, both the English and 

the Dutch, who barged into the same area at the beginning of the century, developed 

another model, a capitalist model that strengthened the external collaboration with all of the 

possible agents from the areas with a sole purpose: to learn, to take in all of the necessary 

information to be able to determine the most important nodes, to learn the techniques and 

weaknesses of their trading rivals and to apprehend the complexity of the entire economic 

system of the area.  Its ultimate goal was to learn in order to control. 

Indeed, for the English and the Dutch, the 17th century in the Indian Ocean and the 

Pacific was a century of collaboration, of learning, of establishing varied political, economic, 

cultural and religious formulas for participation and collaboration. This made it possible for 

                                                 

1 “Presentation Temporal GIS, Space-Time Representation of Cooperation Networks: What is the next 
step?”, Panellists: Michael Batty, Charles van den Heuvel, Jack Owens, Jonathan Raper, Erza Zubrow. 
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them to know and to understand, and the following century, in the 18th century, they 

applied this knowledge in order to fully control the market by displacing local economic 

agents, destroying traditional networks and implementing the new capitalist formula that 

triumphed in Europe.  

The creation of the databases of the two models will make it possible to apply and 

generate analyses from other areas, thus being able to compare different networks, to 

determine their efficiencies or inefficiencies and, in short, to establish models of general 

understanding that are applicable to other areas and to other time sequences. These 

databases are being compiled by Antoni Picazo Muntaner and Rila Mukherjee. 

With regard to the Spanish system of the Carrera de Indias, it included the Spanish 

and European trade to be carried out from the capitals of the Spanish monopoly with 

America (Seville and Cadiz) with the entire Atlantic. It was a system that encompassed 

various Atlantic ports of Europe, the Caribbean (deemed as a zone that was dense but open 

and very fragmented that was originally formed as a marginal transit zone) and the main 

ports of America Hispanic. It is necessary to define what is meant by the Spanish system of 

the "Carrera de Indias”. What is the Carrera de Indias and why does it imply the existence of a 

system? It existed in both Portugal and in Spain and it defined the navigation between the 

ports on the mainland and the American colonies as well as all of the types of business 

related to this navigation. 

When a merchant was engaged in negotiations with America and in loading goods 

on the fleet and galleons, it was said that he was devoted to the “Carrera de Indias”. It was a 

historical category that implied the specific development of a way or style of life closely 

linked and, to a certain extent, subservient to the evolution of a geographic-trading system 

that was specific but not limited, since it was connected to other trading areas that did not 

belong to the Spanish empire but that were intrinsically related to it. 
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At the same time, it includes European areas that were interconnected with the 

Atlantic from the downfall of the Hanseatic League at the end of the 15th century, such as the 

Baltic and the Mediterranean, which, after its gradual decline, became part of the Atlantic 

trade networks. They were marginal routes; however, they were routes that developed a 

complete integration in the Atlantic economy with the help of the impact that the many 

trade routes that joined there had on such regions. The dynamic confluence of the trade 

routes above all derived from the so-called triangular trade that linked it with Africa, North 

American and Europe, and another subsystem of routes that internally integrated vast areas 

of the Caribbean (intraregional trade). Out of these systems resulting from the trade routes 

imposed by the monopolies and by the State, as well as out of the subsystems developed on 

the frontier of the first systems, arising out of the demand of the internal needs of Caribbean 

societies, emerged network models that were sometimes complementary, sometimes rival or 

sometimes dependent upon one another, where cooperation mechanisms evolved that are 

susceptible to analysis in their historical evolution.  

For example, in the Caribbean and the Guayanas as well as in various European port 

cities, a demographic environment was established where diverse internal cooperation and 

contravention synergies were formed. These databases are being compiled by Vicente 

Montojo Montojo and Ana Crespo Solana. There is also a database available on the financial 

system of the Hispanic Monarchy that is being developed by David Alonso García. 

The Portuguese team is developing a spatial-temporal database scheme, based on 

Time Link approach (http://mhk.fl.uc.pt ) to represent actors, their actions, and their 

functions, and they are designing a means to visualize the interactions of social networks 

and the geographic routes of commerce over time. In this approach, the team will deal with 

two kinds of “entities”: individual agents and space. Both will be characterized with the 

correspondent attributes, functions and relations. This approach intends to deal with space 

in a different level, bringing it to the first stage, as a main actor in historical processes, and 

not only as a supporter of human actions and correlations.  This distinct theoretical 
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approach will, in some way, redefine the mechanisms of visualization of historical 

phenomena and dynamics. 

 

PRELIMINARY STEPS LEADING TO THE DEVELOPMENT OF A HISTORY-GIS 

In order to be able to design the GIS, we, historians, have suggested three steps to 

carry out as described as one of the following: 

- Discuss the databases: how many are there, around which problems and issues will 

be they structured. Every historian explains their objectives by stating what it is 

exactly what they want to study, learn and analyse with the data. 

- Prepare a list of macro and micro questions that we want to put to our data. In other 

words, a number of general questions (that are in the DynCoopNet project and are 

common to all of us) and a number of specific questions that every historian wants to 

put to their own database when it is integrated in the GIS. 

- Develop the GIS, the most important step to carry out beforehand is to make a 

conceptual data model and to specify what type of spatial analysis we want to 

conduct. 

 

METHODOLOGICAL CHALLENGES 

 One of the challenges faced by the DynCoopNet team at this time is to stabilise a 

scientific debate among historians (like Domain experts) and GIS technicians in order to 

ensure that historians manage to adapt the historic data extracted from the documentation 

to the GIS tool. Thus, firstly, it is possible to say that this workshop has conditioned the 

reorganisation of the databases that are being compiled by historians. One of the problems 

that we still have as historians is that we continue to be focused on the Spatial turn, thus 

giving more importance to interconnectivity between regions and spaces yet without 

establishing major milestones that can help GIS technicians to implement temporary 

visualisation techniques. 



 

 

 

 15 

In the plenary session “Temporal GIS, Space-Time Representation of Cooperation Network: 

we have tried to adapt the technical language in order to understand what it is we really 

want to represent in the GIS.In the first place, we understand that we must be clear about 

what it is that we want to represent. 

Ultimately, what we would like to know about: 

- How does a system work? For us, the system is based on a geographic space where 

there is a confluence and fusion of diverse elements formed by the trade routes, the 

radii of action of the networks, including the regions colonised by one or another 

imperialist power, etc.  

 

- How does a network, or the different networks, work within a system? 

First of all, it is a type of social and economic analysis in which there are two levels: 

- Study of the system itself: GEOGRAPHIC SPACE 

- Study of Networks:  the aim is (a) to develop a Sociology of cooperation in the 

future, (b) to represent these networks in space in order to be able to calibrate 

and analyse their operation within the system and see what their function is 

within such a system. 

We are considering a possible theory to include the analysis of time that could be 

related to the model of historical bifurcations. We believe that we could establish certain 

temporary milestones related to the chronology of the Modern Age and the most critical 

events that marked the evolution of the system of global connections. Some of these events 

may coincide with “historical bifurcations” throughout evolution. It would appropriate if 

we made chronologies that marked the different spatial or geographic systems explained 

above and then merged them into one so that GIS technicians were able to establish layers of 

visualisation and analysis. In this way, we are greatly inspired by the idea expressed 

decades ago by the historian Fernand Braudel about the analysis of space (that which is 

social), adding the coordinated time, with the aim of creating a Geohistory, i.e. the history 

that the environment imposes on men through its constants and its variations, a possible 
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framework for the analysis of the cooperation and the challenges that the evolution of the 

system itself imposes on the agents. 

 

DATA MODEL AND COOPERATION 

 Another issue is the data model, that is, what system or method are we going to use 

to integrate the data collected by the historians and the GIS. To implement a GIS, we need a 

data model, or rather, a functional representation of the needs of the project. After the 

workshop, we, historians, have been reflecting upon the criteria that was used to model the 

types of cooperation within its database. For us, a database that can reflect the cooperation 

between commercial agents within the networks established by various trade cities 

throughout this vast interconnected geographic space through the maritime routes should 

include the types of agents with their specific function at a specific space-time point.  

This is something that is closely related to the problem of the ontologies, although it 

is not clear whether or not the ontologies may oversimplify the particular function of the 

agent. We, historians, still believe that if the behaviour of the agents is synthesised too much, 

it takes away analytical vision from a historical context point of view. Nonetheless, this 

workshop has served to make us conform to the reasoning that it is necessary to reach a 

mutual agreement when making the ontological representations, at least with regard to the 

study of the agents.  

 

METHODOLOGICAL ISSUES 

 One of the most relevant issues posed when creating the database is in reference to a 

data model that can reflect modes of cooperation to later make the GIS. The presentation 

given by Jack Owens clarified some issues for us concerning how to include a table or 

parameter in our databases (all of which are diverse) that measures the model of 
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cooperation.2  The other methodological issue is the design of the GIS. We, as historians, 

from now on will work knowing that it is necessary to carry out a design aimed at capturing 

the information (data loading) to subsequently proceed to process, handle, consult and 

analyse the data, a design that at the same time entails a cartographic image, perhaps with 

the future conversion of the History-GIS in an IDE. This also involves the updating of the 

data in the future. 

 

RELATIONAL DESIGN AND CONCEPTUAL MODEL 

 We, historians, now understand that, in order to homogenise our databases in a data 

model that can be used to develop a GIS, it is necessary to create a common relational design 

that integrates the largest number possible of fields from the existing databases. For the 

design of the data model, we are currently (in view of the data already compiled) in the 

process of creating a list of levels of information (that correspond to the tables in the 

databases) which include: the types to represent (port, agent, etc.), the systems of spatial 

and, if applicable, time coordinates (up till now, we have only chosen some control years), 

some relationships and some significant attributes. 

At the same time, we must work with the GIS technicians on the development of a 

conceptual model. With regard to the conceptual model to be chosen, another pending 

problem is to outline our theoretical positioning in the lines of research on the Atlantic 

world and global history. Nonetheless, attending this workshop has invited historians to try 

and be more specific when defining the different geographic spaces related to trade systems 

which are to be analysed, and this is also forcing us to condition the creation of the 

databases from now on. 

 

 

DIGITALISATION AND VISUALISATION 

                                                 
2 Close Research Collaboration among Domain Experts (Historians) and Mathematical Modellers” 
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 A large part of the DynCoopNet team is following a series of parameters when 

utilising digitalisation processes for historical documentation. One of the issues that we are 

currently debating is whether or not to include a new field in the databases that refers to the 

images, prints, stamps, portraits and historical cartography of the cities. In the database, this 

field would be related to the agent- port city fields to make reference to an image related to a 

specific event or place. The visualisation of images and prints will illustrate the conception 

of the cities and the space and will show how they evolved at the time, as is explained by 

Bernhard Jenny. The use of historical cartography is supported in the project by the 

DIGMAP project carried out by Dr Miguel Ángel Bernabé at the Polytechnic University of 

Madrid (UPM).3 

 

NEXT THEORETICAL METHODOLOGICAL CHALLENGE 

We, historians, are interested in creating a social Geography of the First Global Age 

with questions such as Does the economy shape social life and space? Does space govern the 

economy and social life?, according to the questions that were already put forth by Braudel, 

or if economic life is truly developed in more or less ample spaces, in world-economy, as 

indicated Immanuel Wallerstein.4 

The need to pose these questions to the system must come out of the thoughts on the 

functioning of this social geography and its evolution. We are pondering the need to 

organise another workshop about historical data and GIS´s: modalities, tools, databases, 

conceptual models, etc. Up until now, we have not discussed as a team the possible data 

models that would work to integrate heterogeneous databases. Only in this way can we 

stimulate the cooperation between historians and GIS engineers to move ahead in the 

investigation in a temporal GIS with non-linear models. 
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WORKSHOP PROGRAMME 
Presentations are available on http://mapas.topografia.upm.es/Dyncoopnet/index.html 

 
Session I 
Re-thinking historical maps: new ways of presenting and interpreting history 
 
Dynamic Complexity of Cooperation-Based Self-Organizing Commercial Networks in the First Global 
Age 
Prof. J. B. “Jack” Owens, Idaho State University, USA 

 
Mapping historical evidence in digital maps 
Dr. Charles van den Heuvel 
Virtual Knowledge Studio, Royal Netherlands Academy of Arts and Sciences, Amsterdam, Netherlands 
 
Fuzzy Rule-Based Modelling of Degrees of Trust in Cooperation-Based  Networks: Close Research 
Collaboration among Domain Experts (Historians) and Mathematical Modellers 
Prof. J. B. “Jack” Owens, Idaho State University, USA 
Dr. Emery Coppola, Jr., NOAH LLC, USA 
Prof. Ference “Szidar” Szidarovszky, University of Arizona, USA 

 
 
Session II 
Exploring Modelling Approaches: The process of cartographic modelling and GIS modelling 
 
Visualising the planimetric accuracy of historical maps with MapAnalyst 
Dr. Bernhard Jenny 
Institute of Cartography, ETH Zurich, Switzerland 

 
Modelling Social Events to Understand Activity-Travel Patterns  
Prof. Harry Timmermans 
Eindhoven University of Technology, The Netherlands 

  
Visualising Urban Form and Function: Fractals, Cellular Automata and Agent-Based Modelling 
Prof. Michael Batty 
CASA, UCL, London, U.K. 

  
 
Session III 
Visual Thinking: ways to think ‘outside the box’ 
 
Value and quality of geoinformation: an agent-based model  
Prof. Alenka Krek 
HafenCity University, Hamburg, Germany 

 
The Other Side of Visualization 
Prof. Ezra B. Zubrow 
Department of Anthropology, State University of New York at Buffalo, USA 

 
Multimedia cartography and cartographic communication processes 
Prof. Georg Gartner 
Cartography and Geo-Mediatechniques, Department of Geoinformation and Cartography, Technical University of 
Vienna, Austria 
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Panel Session 
Temporal GIS, Space-Time Representation of Cooperation Networks: What is the next step? 
Panelists:  Michael Batty  
   Charles van den Heuvel 
   Jack Owens 
   Jonathan Raper 
   Ezra Zubrow 
 
 
Session V 
Emerging technologies: new analytical tools and processing structures for incorporating 
spatial-temporal relationships 

 
Your Space, my Space and Others’ Spaces: From Heterogeneities to Commonness with Geomatics 
Prof. Yvan Bédard  
Département des Science Géomatiques, Université Laval , Québec, Canada 

 
Spatio-temporal ontology for digital geographies  
Prof. Jonathan Raper 
Geographic Information Science Group, City University, London, U.K. 

       
Exploring geographical space with hybrid multi-metaphor tools  
Prof. William Cartwright 
RMIT University, Melbourne, Australia 

 
 

Session VI 
TECT Project Presentations 

 
A modern day Tower of Babel: the semantics of cooperation 
Ronald Noë, Université Louis-Pasteur, France 

 
The challenges of generating Virtual Map Libraries for historical research 
Alberto Fernandes Wyttembach, Technical University of Madrid, Spain 
Javier Moya, Technical University of Madrid, Spain 
Willington Siabato, Technical University of Madrid, Spain 

 
A gaze at Nineteenth-century Great Britain through GIS: Railways and urban growth 
Laia Mojica Gasol, University of Lleida, Spain 

 
 
Meeting of the DynCoopNet collaborative research community 
Led by Ana Crespo Solana, CSIC, Spain 
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