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Key Objectives of the Research Project
To contribute to the development of the next generation Digital Earth by demonstrating how in-
formation generated by citizens can be used to complement official sources for the assessment
and communication of forest fire risk. In particular, there are four key objectives:
1. To develop, test and deploy workflows able to quality control user generated geographic
information
2. To assess the value of integrating user generated geographic information and “official”
data
3. To develop and test visualization techniques to communicate effectively the concepts of
risk combined with qualitative information to the public
4. To advance analysis of semantically enriched spatial-temporal data

State-of-the-art
Despite the progress made towards a Digital Earth, Craglia et al. (2008) argued that there is a gap
between spatial data infrastructures from official data producers aimed at professional users on
the one side, and the increasing amount of data generated by and for the public through social
networks and Web 2.0 technologies on the other side. Although the spatial accuracy of volun-
teered geographic information (VGI) is increasing, there are still unresolved research issues in
gathering the relevant data, and exploiting fully their semantic richness. Consequently, techniques
to enrich semantically the data collected are a necessary step towards (semi) automatically knowl-
edge generation. Further, in the field of geographic visualization, technology-driven research has
outpaced the development of a sound theoretical foundation. We still lack empirically grounded
knowledge on effectively communicating uncertainty for specific task and user contexts (Skeels,
Lee et al. 2010), e.g. non-experts navigating with mobile devices (Reichenbacher, De Sabbata et
al. 2009) or decision-makers using a collaborative web-GIS (MacEachren, Cai et al. 2005).
Therefore, in order to capitalize on the wealth of volunteered geographic information, and con-
tribute in achieving the vision of a Digital Earth, we need to address several key challenges:

1. Trust, reputation and quality models for user generated geographic information

2. Socio-economic assessment of the value of integrating data from heterogeneous sources

3. Improve our knowledge on efficient communication of probabilistic concepts enriched

with qualitative information to a general public and to decision-makers
4. Improve the analysis of dynamic geographic phenomena



Scientific contribution of the exploratory research project

This exploratory research addresses the four research challenges highlighted above using the ap-
plication domain of forest fires. It takes advantage of the expertise and data sets available at the
Joint Research Centre. Additionally, the experiences of forest fires in California in 2007-2008
have shown the suitability of this application domain (Longueville, Smith et al. 2009) as well as
the limits of current manual implementation (Liu and Palen 2010). Initial work has led to a ge-
neric workflow to assess the quality of reliability user generated geographic information in a case
study related to flooding. By applying retrieval, formatting, validating, clustering and ranking
procedures, thousands of pictures uploaded by users have been converted into a dataset describing
floods that took place in the United Kingdom in 2007-2009 (Longueville, Luraschi et al. 2010).
By comparing this dataset to other independent datasets, such as news headlines, experts’ reports
and remote sensing data, the study concludes that user generated geographic information is a
valuable complement to traditional information sources. We will extend this work to the domain
of forest fires. In a multi-disciplinary approach, we intend to analyze semantically the user-
generated content coming from heterogeneous sources (images, text messages, maps). An ontol-
ogy-driven approach to the selection and filtering of data will be used to extract information rele-
vant to forest fire. Further, the resulting information will be fed back to users and decision-
makers through visualization techniques appropriate to the different stages of a forest fire: from
risk analysis, to fire detection, and monitoring, to damage assessment. The suitability of several
visualization techniques for these different phases and specific user tasks will be evaluated, build-
ing on recent research in the evaluation of visualizations (Coltekin, Heil et al. 2009; Garlandini
and Fabrikant 2009; Ostermann accepted).

Methodology

The research project will consist of three major phases. The first phase of data collection and
analysis will harvest data from Flickr and Twitter during the forest fire season 2010 (June-
September). During this phase, the results of which will be presented at the workshop, we will
analyze existing forest fire information chains, and develop an ontology-based modeling of expert
and non-expert knowledge on the subject of forest fires. The aim is to identify opportunities to
integrate the user-generated content at the different stages of risk assessment, early warning, re-
sponse and damage assessment. We will also assess the suitability of different approaches to
model uncertainty, to visualize risk for specific user groups, to represent dynamic phenomena,
and to extract semantics from volunteered geographic information. The overall objective is to
identify a set of potentially feasible methods and techniques for the iterative development phase.
In this second phase, we will develop a semi-automated workflow for the mining of user gener-
ated content, assessing its quality, and integrating it with other data sources such as official spa-
tial data infrastructures. In addition, we will empirically test specific visualization techniques for
the communication of risk to different target groups (public and decision-makers). This evalua-
tion will use eye-movement analysis and task evaluation by questionnaires. Finally, we will de-
velop innovative services for the dissemination of risk information to the public and decision-
makers, e.g. a prototype alert mechanism, a collaborative web environment, and visualization
techniques adapted to the small screens of mobile devices.

In this final testing and pre-operation phase starting in October 2011, we will focus on the valida-
tion of the implementation and the dissemination of the results.
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