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Abstract

Die Arbeit stellt ein Data Warehouse Konzepte für die Datenorganisation in einem Na-
tionalpark vor. Die darauf aufbauende Implementierung eines Prototypen mit Hilfe des
Universal Server 9.12 von INFORMIX zeigt die Anbindung an das Internet und dis-
kutiert die daraus entstehenden Vorteile.

1 Introduction
Data warehouse technology offers a powerful tool to provide integrated information
from different data sources. It can be used to improve data management and to en-
hance the decision support (Ballou/Tayi 1999). One of the main benefits of the data
warehouse is that operational data can be transformed into strategic decision making
information and that the granularity of the data in the warehouse may be different form
the original data. Thus the data warehouse stores summarizes, integrates data and offers
the opportunity of data aggregation and filtering of the source data (Inmon 1996).

In a national park information system, different groups of users may be interested
in the data collected (e.g. tourists, researcher, public administration, wildlife deputy).
For the different user groups different levels of access must be provided to ensure a
user friendly access to the data and security requirements.

In this study we developed a conceptual framework of a data warehouse for the
national park Hohe Tauern. The idea is that different data sources are available (e.g.
forest inventory, weather data, administration data, etc.) at different granularity and
accuracy. The proposed framework combines the information and reorganizes the
data to address the needs of the national park. The data warehouse is used as an
interface between the potential user and the integrated data pool to provide the in-
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forest inventory
 - tree species
 - diameter
 - tree hight

animals
 - species
 - population
 - density
 - meeting season
 - food requirements

maps
 - digital maps
 - geographical map
 - satellite picture
 - Trail maps

visitor information
 - attractions
 - excursions
 - opening hours

commercial data
 - number of staff
 - investment
 - capital
 - balance
 - cost accounting

Data Extraction
  - Cleaning
  - Loading
  - Update

User Interface
  - Data Mining
  - Analysis
  - Visualisation
  - Query

weather
  daily forecast from the
national weather center

tourism
- accomodations
- vaccancies
- prices
- location

park access
- road map
- train schedules
 - public bus  to the
   entrances and site
   attractions

scientific data
 - research target
 - published papers
 - interdisciplinary datapool
 - links to related research

regional aspects
 - local history
 - local culture/customs
 - recipies
 - economical situation

external Data internal Data

soils
 - soils type
 - soil depht
 - humus
 - vegetation

Visitor of the Nationalpark:
- weatherforecast
- accomodation in the Region
- walking tours and sights
- restaurants in the NP
- animal and plant world
- highlights

Scientist:
- inventory data
- geographical information
- different analysis of the
  forest inventory
- Climate influences

NP-Manager:
- number of visitors
- visitor currents
- long-term economic
  developement
- operating cost
- employment costs

Warehouse Database

Conceptual Model of a Warehouse for a National Park

Figure 1
The conceptual model of the four layers including three examples of user profiles4

                                                     
4 The first layer is divided into two parts, the operational database layer (internal data) and the
external data base layer (external data). The data extraction layer is responsible for cleaning,
loading, updating, and aggregating of the internal and external data. The data access layer is
the user interface between three different types of user profiles and the warehouse database
layer using the WWW.
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formation requested in a secure and user friendly way. As an evaluation system a
prototype implementation using the software system INFORMIX Universal Server
9.12 has been developed (Haslik 1999, Rosenthaler 1999).

2 The Conceptual Framework
In the application environment existing data base systems are available. These data
sources were developed independently and can be divided in internal and external
data (Figure 1). Considering the heterogeneity of the information an efficient and user-
friendly access is nearly impossible. Thus we propose a newly designed data manage-
ment system which is particularly designed to address the needs of the national park.

By extracting the data from the original data sources we improve and simplify the
data structure, address authorization and access control which will be important for
the user interface, clean, integrate and aggregate information (Figure 1). The
conceptual framework manages the loading and updating of the data warehouse.

The important benefit of using data warehouse technology is the user friendly
access of the data extracted. In our application environment a wide variety of
potential user groups can be expected. Furthermore for some user it may be
important to have access to the information stored using the world wide web. This is
particularly important for tourists because professional marketing has an important
impact on the park’s business.

Each group of users (scientist, tourist, national-park-administrator) can be
supplied with a specific user interface, which enables simple access to relevant
information. Another important topic is the implementation of an access-strategy to
ensure proper access and usage of the data. The usage of search-tools, testing for
coherent information (-> Data Mining) and data access from the WWW is possible.
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