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Abstract
Historical maps allow unique insight into past landscapes, for such purpose they are the most accurate sources. Inclusion of historical maps in different research areas allows to extend data series over long times. The most important historical maps of Estonia have been digitized and part of them has been made available online. Internet solutions provide ample opportunities for usage of historical maps. An exsample of historical cartography content usage via Internet is QVIZ - Query and Context Based VIsualiZations of time-spatial Cultural Dynamics. QVIZ will make easier access and usage of cultural heritage content from archive institutions through an advanced query-visualization component and through social collaborative knowledge building.

Historical maps of Estonia

There are lots of maps of Estonia from different ages. First known mention of Estonia on world map is from year 1154, when Arab geographer Al Idrisi (Varep, E., 1960) describes a country named as Astlanda and places, that might be Tallinn ((q/t)lwny), Pärnu (brn), Hiiumaa (dgwd) and unidentified locations anhw and flmwse  (Wikipedia, 2007). 
Next time some Estonian place names appeared on the maps in the fourteenth century (1306-1321) when the compass or portolan maps compiled in the Mediterranean countries to facilitate navigation, already marginally showed the Baltic Sea. The earliest of them is known to be the world map (Mappa Mundi) by a Genoese Pietro (Petrus) Vesconte. (Raid, T. 2002) More realistic contours of the Eastern coast of Baltic Sea were pictured on Carta marina et Descriptio septemtrionalium terrarum ac mirabilium rerum in eis contentarum, diligentissime elaborata Annon Domini 1539 Veneciis liberalitate Reverendissimi Domini Ieronimi Quirini by Swede Olaus Magnus. (Raid, T. 2002)
The maps of Estonia can be divided into five periods: modern maps, which were published after 1990; maps which were printed in the period from the second half of the 19th century until 1990; maps from the first half of the 19th century; maps dating from the beginning of scientific cartography - 16th, 17th and 18th centuries; early maps, made before the 16th century (Tee, M., Koppa, H. 2004; Varep, E. 1960). 
Important historical maps of Estonia
Soviet era topographic maps and plans are still very popular and widely used in Estonia,     the most important of them is the 1:25 000 scale military topographic map, a “General staff’s map” (Топографическая карта Генерального штаба Советской армии (before 1946:  РККА, Рабоче-Крестьянская Красная Армия) масштаба 1:25000), sometimes referred as “third basic map of Estonia”. 
From period before Second World War the most remarkable map is Estonian 1:50000 scale topographic map (Eesti 1:50000 topograafiline kaart, 1936-39), a second Estonian basic map. Canditate for the title of “first basic map of Estonia” is Russian 1:42000 scale topographic map (Топографическая карта в масштабе 1:42000 ,“верстовка”). (Lankots, J., 2001; Treikelder, I., 2001) For Estonian territory this map was published between 1895 and 1913. First real topographic map with correct mathematical basis was Russian 1:126000 scale map (Топографическая карта в масштабе 1:126000, “трехверстка”) from the years 1855-59. (Varep, E. 1960)
Significant cartographic materials for researchers are cadastral and manor plans. These are large-scale maps (1:5200 and 1:10400), which were made under cadastral campaign in the second half of 19th century. Episodically, the cadastral plans were created for small areas, for example very nice map of Muhu island at 1803 (Fig. 1). 
Other remarkable maps at the first half of 19th century are so called Province maps: the Generalcharte von Estland by Johann H. Schmidt (1839) and Specialcharte von Livland by Carl Gottlieb Rücker (1844). This timeline was finished by Ludwig August Mellin’s Atlas von Liefland (1798-1810). (Tee, M., Koppa, H, 2004)
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Figure 1. Map of Muhu island from 1803. Estonian Historical Archives reference 2072-5-357.

Historical map resources in Estonia - digital maps
The biggest collection of historical maps in Estonia is located in Estonian Historical Archives – about 80000-100000 cartographic documents. Majority of the maps in the Historical Archives originate from the 19th and early 20th centuries. There are also a lot of historical maps in National Library of Estonia, in Library of Tartu University and elsewhere (Koppa, H., 2006).  

For Regio Ltd the usage of old maps originated from reprinting and restoring historical cartographic materials at the end of the 1980s. Reprints of historically important maps, for example Ludwig August Mellin’s Atlas von Liefland (1798-1810), Carl Gottlieb Rücker’s  and Johann H. Schmidt’s maps of province etc. were made.  
The first attempts of digital cartography in Estonia were made at the beginning of the 1990s. The rasterized old-time topographic maps found some practical use as reference maps for land (property) reform. Regio has a full set of raster maps for all of Estonia from the middle of the 19th century: the Generalcharte von Estland (1839) and Specialcharte von Livland (1844) and from the beginning of the 20th century the Russian topographic map M 1:42000. All these historical maps are usable as ordinary raster reference maps.
Historical maps of Estonia in Web
Usage of the historical cartography material in web-applications in Estoina is growing. One sample of them is KUPITS (http://www.eha.ee/kupits/), with administrative boundaries at 1917 and 1:200 000 scale historical raster maps from 1839-1882. This application is created by Estonian Historical Archives in co-operation with Regio Ltd. Second example of historical content usage in internet solution is Estonian Manor Portal (http://www.mois.ee/english/). 

Historical Tartu (Ajalooline Tartu), an interactive environment “Tartu’s Cultural Story” (http://www.tartu.ee/vaateid_vanast_Tartust/rakendus/tartu_kaardid.swf), was been a joint project of the Tartu City Government, Tartu City Museum, the Estonian Historical archives and Regio Ltd. Project manager was Ph.D. Kaido Reivelt and project was funded by Phare CBS program. 
In this application 5 different city plans or topographic maps are available: Tartu fortifications plan form 1775; City map by O. G. Dreyer and C. M. Sengbuch from 1792; City plan by C. M. Sengbusch at 1844, city plan at 1877 and first official city plan in Estonian language for Tartu at 1927. For users it’s possible to compare the historical city situation with contemporary built-up areas and add images and other information into Historical Tartu’s  database. 
QVIZ: community-based web-GIS
The web-GIS (WGIS) is a comprehensive tool for delivering GIS and mapping functionality. WGIS refers to geographic information systems that utilize the Internet to host distributed applications that can be shared and made publicly accessible. In layman's terms, it is a kind of "smart map" on the World Wide Web. 

Web-based technologies help to meet the goals of community-based or public participation GIS. Those types of systems significantly improve the ability of the public to use computer mapping and lead to greater participation. These advances in WGIS technology will actually lead to the increased public participation, transparency in government, geographic literacy and better data-driven decision-making by community-based organizations, communities of practice (CoP). 
Main advantages for communities from WGIS usage: 

· increasing richness trough increased accessibility: community networks enable information richness to be increased by enabling information from multiple sources to be shared, correlated, fused and accepted;

· increasing shared awareness: community networks contribute to the generation of shared awareness by enabling richness to be shared;

· improved collaboration: networks enable information sharing which transforms shared awareness into collaborative planning and synchronized actions to create completive advantages, a knowledge collaboration. 

The main measures for the quality of WGIS (and GIS): 
· completeness – a lack of errors of omission in a database; the percentage of source or phenomena being mapped; can be described by listing what features are included in the data and whether the data is "completed" or "in progress"; 

· correctness – data accurately reflects true attributes;

· commonality – track attributes of shared data are same for every user; 

· continuity – proper maintenance of attributes over time; 

· timeliness – data is where it’s needed, when it’s needed. 

Community-based GIS projects, especially the web-GIS ones, face a more stringent set of requirements: GIS has become more accessible to individuals with no GIS specific training. These non-expert users, e.g. people with little computer experience, occasional users, GIS novices, and the interested public, are increasingly able to take advantage of mapping software due to friendlier user interfaces, substantial increases in publicly available data, public investment in training and education, and other factors. 
The system architecture, user interfaces, and the development of data partnerships are key components in building sustainable, effective web-GIS projects. The case studies demonstrate that a customized, distributed web services model is capable of capitalizing on economies of scale and remote technology while maintaining its commitment to serving non-expert GIS users. WGIS also creates a number of new barriers that are more formidable than they first appear. For example, the range of specialized skills and knowledge required or the way in which GIS software can be empowering/disempowering may be exacerbated in WGIS. (QVIZ, 2007; Alberts et al., 2001)
QVIZ-project
QVIZ is acronym from Query and Context Based VIsualiZations of time-spatial Cultural Dynamics. QVIZ-project is leaded by concortsium of seven partners from universities, archival institutions and companies. Project is co-funded by the European Union through the IST programme under FP6. The QVIZ partners are: 

· Umeå university, Sweden

· Salzburg Research Forschungsgesellschaft, Austria

· Regio Ltd. , Estonia

· University of Portsmouth, UK

· Swedish National Archive, Sweden

· National Archives of Estonia, Estonia

· Telefonica I+D, Spain. 

QVIZ: purpose 

A common dilemma for European cultural heritage institutions is that the organization and presentation of archival information are so complex that they restrict easy access to the material. Another problem is that knowledge within communities of practice is often neglected.

Archival records and knowledge in communities of practice are commonly related to administrative units, such as parishes and municipalities. End users, however, are not often allowed to explore the material on this basis. While such access would be advantageous, it is made complex because administrative units frequently change over time and because archival systems rarely provide a rich time-space context.

Could these issues be solved, cultural heritage institutions could provide marketable services unavailable today; increasing the usage of archival material among local historians, researchers and the general public.
QVIZ is a collaborative time and map-based environment for accessing digital archival resources by usage of administrative units and building on the knowledge contributed by CoP. QVIZ will research and create a framework for visualizing and querying archival resources based on time-spatial and community contexts and for knowledge building using social software and knowledge technologies to contextualize these resources based on maps, Administrative units and knowledge from CoP. 
QVIZ will research and create a framework will also integrate social software, such as wikis, in order to utilize knowledge in existing and new communities of practice. Main goal for QVIZ is decentralized approach to resources. Figure 2 is the visual presentation of the decentralized approach. A more decentralized approach to the general architecture of the system was found more tenable. 
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Figure 2. Decentralized archive approach.

QVIZ will lead to improved information sharing and knowledge creation, easier access to information in a user-adapted context and innovative ways of exploring and visualizing materials over time, between countries and other administrative units. The common European framework for sharing and accessing archival information provided by the QVIZ project will open a considerably larger commercial market based on archival materials as well as a richer understanding of European history.
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