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Introduction
“The Cultural History of the Western Himalaya from the 8th Century” is a three year (2007-2010) National Research Network (NRN) funded by the Austrian Science Fund. It is dealing with the four great cultures of Asia – China, India, Persia and Tibet – which converge in the Western Himalaya. This region was traversed by trade and pilgrimage routes from the Mediterranean to the China Sea and the Indian Ocean. These corridors of communication connected far flung centers and thus over the millennia contributed to common cultural features despite great ethnic and linguistic diversity.
The research within the NRN is concentrated on the western-most zone of this region: Northern and Eastern Afghanistan, Northern India (Himachal Pradesh, Jammu and Kashmir), Northern Pakistan, Northwest Nepal, and West and Southwest Tibet, including the neighboring regions in Central Asia. Through the centuries this region was, and continues to be, an area of intense cultural exchange. Our knowledge of the cultural history of this complex region is changing rapidly as a result of the great mass of previously unknown primary documents: e.g., manuscripts, coins, inscriptions, and art objects that are daily discovered in Afghanistan, as well as to a lesser degree in nearby regions. The purpose of the NRN is to facilitate the documentation and descriptive analysis of the quickly disappearing cultures of the Western Himalaya in order to study, with a comparative method and from different disciplinary perspectives, the manifold facets of the cultures in their several contexts. 
One of the project parts, conducted by the University of Vienna, Department of Geography and Regional Research, is aiming at assembling a Cultural History Information System (CHIS) of the Western Himalaya. The basic question to be addressed within the scope of the project is to what extent a Geographic Information System can be assembled to deliver an integrated cartographic decision-support tool for information-collection and analysis visualization that stores data gathered from multiple resources and provide a communal internet-delivered repository of information and geo-located artifacts? Because of the diverse research fields of the project partners (Art history, Numismatics, Buddhist philosophy, Tibetan and Sanskrit philology, and ethnography of the Western Himalaya), the goal of the CHIS is based on high quality cartographic output which allows the user to derive a holistic view of the entire data within a regional, cultural, as well as historical context.

Goals and Methods

The pressure on specialists, dealing with geo-data nowadays is steadily increasing, due to the ever-expanding amount of information being processed. This can result in an overload of information with little use for specific queries. In order to alleviate the mounting frustrations created when trying to locate certain details using conventional methods, information systems can offer suitable solutions applying systematic extraction. In order to evaluate the output in an appropriate spatial view, it has to be displayed in a suitable and adequate form of cartographic representation. One of the crucial aspects of cartographic visualization is to emphasize and stress the optical representation. The intention therefore is to provide an insight in variable spatial data and point out their connectivity.
Cartographic design issues as well as the visualization of geo-data play an important role, especially in the fields of cultural and historical heritage. They are essential for spatial communication and effective perception of information. Therefore, high quality cartographic visualization is fundamental to ensure an optimum usability of the available data.  Interactive cartographic forms of information presentation will function as an interface to the results of the different projects. This will be in an easily visible and accessible form to perform a sustainable way of information networking among the project partners and beyond. 
Geographic Information Systems (GIS) and cartographic visualization incorporate an elaborate way of capturing, analyzing and visualizing geo-relevant phenomena. The symbiosis of cartography and GIS is the perfect approach for dealing with complex thematic data, enriched with spatial information. The intention of using GIS functionalities in the special context of the cultural heritage of the Western Himalaya is to provide analysis tools which allow the user to integrate a spatial component into his/her examinations and thereby raise the information content of the existing data. High quality cartographic output, based on a digital/analogue dual-media concept, helps the user to derive a holistic view of the entire data, combining thematic and spatial characteristics of global and regional cultural historical context. These spatial manipulation tools allow a variety of possibilities for analyzing as well as visualizing highly complex geo-data in an effective and sophisticated way.
The graphical design and management of data sources with a spatial reference can be efficiently realized by using sophisticated cartographic and geographical information system (GIS) methods. Cartography has a long tradition in visualizing geo-relevant phenomena and uses many different kinds of approaches for representing spatial information. These can range from classical printed maps with single dimensional appearance to multidimensional, interactive online representations, such as Web mapping or interactive GIS applications that can provide elaborate ways of capturing, analyzing and visualizing geo-relevant phenomena. 
The major aim of the CHIS is to stimulate and support this development by providing a multidimensional framework, allowing to compile, homogenize, manage, analyze, query, compare and visualize cultural history data in a comprehensive and user friendly way. Research will contribute to the interdisciplinary and holistic analysis of this information. Under consideration as part of the cartographic research goals, a collaborative approach between all project partners is highly intended. Cartography and geo-information can offer an incentive to use the developed tools, by the amalgamation of heterogeneous information sources. 
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Fig 1: Position and relevance of CHIS within the NRN
An important task of the CHIS is a comprehensive documentation of visual materials, oral traditions, architectural plans, manuscript documentation, computer accessible data base and archives (slides, photographs), bibliographic materials, books and offprints in a both concise as well as intuitive way of information storage and gathering.
An efficient information transfer by means of cartographic communication, information architecture, functionality issues and multi-dimensional representation of spatially enabled cultural history information will be the major focus of this sub-project. The main idea is the design and implementation of a broad information architecture of the cultural heritage of the western Himalayas, leading to a flexible, multidimensional cultural history information system of the area of present-day Tibet, India, Pakistan and Northwest Nepal.

Implementation

The CHIS will be implemented as a full fletched online information system, making it available throughout the world without any limitation in terms of place, time or technical issues. The system is accessible through any internet browser without the need of a local software installation. The resulting environment consists of several architecture components, each of them responsible for a specific task within the architectural workflow. One technical perspective was to develop a cohesive mapping environment with each part of the system architecture to be considered as an independent module. This approach gives the opportunity to develop flexible interfaces between all parts of the system, rather than having to strictly define every module on a product or vendor basis. 
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Fig 2: Basic concept of mapping environment within CHIS 

One of the most important tasks of modern cartographic visualization includes the distinct and transparent presentation of digital data, the intuitive design of tools and the possibility of interaction with the user. Various conceptual factors are indispensable for the implementation of these tasks; especially the planning of the overall structure of the contents and of the interactivity of the product had to be pointed out. The design and use of colors, script and graphical signs are only some of the factors affecting the composition as a whole and the acceptance of the interface.

The visualization of digital information as well as the provision and design of tools are the most important targets of an interface. Suitable measures and propositions for the implementation of these tasks had to be considered as well as the evaluation of functionality within an interactive cartographic application.
The core of the overall system will be formed by an archive-like application. Unlike many existing examples of digital information collections in the field of cultural heritage, CHIS will put extensive focus on the two main characteristics of geodata – space and time. This will result in a system that is able to connect the stored items based on a variety of parameters (contextual, spatial and temporal). The special challenge of this project is to bring different data sources together to facilitate a holistic view of the information. Apart from possible technical obstacles that may occur, the overall homogenization and generalization of the heterogeneous information items is crucial. Extended thesaurus and gazetteer functionalities will help the user to navigate the system in an efficient way. The (carto)graphical visualization of all available information is the leitmotif of the system information architecture. All information items will be connected via a centralized mapping representation, giving the user the ability to understand the connections between objects in an efficient and holistic way. 
Special focus within the implementation of the CHIS is put on creating a series of high quality topographic base maps. These will function as reference and underlying layer for all visualization purposes. Maps in various scales – ranging from small-scale overview maps to large-scale plots of temple or village complexes will be developed and integrated into the system.
Special applications, dependent on specific data availability will enrich the information system by offering new and innovative ways of dealing with the given multi-disciplinary information. These solutions will focus on very specific topics (e.g. pilgrim routes, temple architecture) and vary in their technical implementation from symbol maps, dasymetric maps, animated maps and 3D visualizations, mapserver based applications to including multimedia context (e.g. geotagged movies in Google Earth).
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Fig 3: Geotagged Quick-time movie in Google Earth 
Outlook
The very ambitious task of setting up an information system of the cultural history of the Western Himalaya is essential for the success of the overall project, since the integration of this unified interface can be seen as the core unit of the information network within the NRN. A close collaboration with all project partners and their individual sub-projects is therefore essential and has to be stressed within the scope of the project lifecycle. Especially questions concerning adapted data acquisition methods, cartographic communication, visualization of spatial-thematic data as well as information and knowledge infrastructure will be addressed. The multidisciplinary approach of bringing information from various scientific fields together via a centralized multimedia cartographic interface is the defined goal of the project. Both information retrieval and analysis will be enhanced by this setup.
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