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Keywords are an important means in the discovery of geographic datasets by thematic criteria. The paper discusses the design process of a thesaurus that is composed of these keywords. When a metadata service covers geographic datasets from several disciplines, which is a typical case in the context of national metadata services, the design of the thesaurus is more complex than within an individual thematic field. The question of the proper level of details in the selection of keywords is raised.
Introduction

In the context of spatial data infrastructures (SDI), one of the key questions is how users can discover potentially suitable geographic datasets from among the rapidly increasing data resources. Geospatial metadata as specified, for example, in the ISO 19115:2003 standard include elements for searching geographic datasets by spatial, thematic, and temporal criteria. Keywords conventionally lay a basis for searching, and in the context of geographic datasets they are the most important means for expressing thematic search criteria.

In order to serve their purpose, keywords shall be commonly understood both by data suppliers that choose the keywords as a part of metadata for their datasets and by users who search datasets for various purposes. Geographic datasets originate from a wide variety of disciplines which implies rich diversity of keywords. However, in a multi disciplinary context the richness unavoidably means also conflicting keywords, including synonyms, homonyms and inconsistencies at different levels. 
Ideally, management of keywords for searching geographic data could be based on an extensive ontology covering the variety of disciplines. However, in practice, creating this kind of extensive ontology as a formal, explicit specification of a shared conceptualization (Gruber 1993) is not within easy reach. And more so when the individual disciplines have not their formal ontologies specified. Therefore, a thesaurus of thematic keywords can be taken as a pragmatic solution.

This paper discusses about the nature of and requirements for a thesaurus that is needed in a metadata service of multi-disciplinary geographic information resources and the design process of such a thesaurus. The discussion is based on the work of creating such a thesaurus for the Finnish national metadata service for discovery by thematic keywords. The design principles of the thesaurus aimed at covering the different fields of geographic data equally, providing easiness for both authors and users of metadata, and benefiting from the existing thesauri of various disciplines. Difficulties of following these as such obvious principles are discussed below. The leading idea of the Finnish project was discount engineering (cf. the idea of “discount usability engineering” presented by Nielsen (1995)). Instead of aiming at a complete and perfect thesaurus, or formal ontology, which would take great effort and a long time, the project was to meet the urgent needs of a discovery service and allow amendments in the long run.
Keywords in searching

A profound question in searching is the level of detail that the keywords should reach in order to ensure the most relevant search results. The keywords of data providers should meet with the keywords of potentials users of data. Search for relevant data fails in cases of both too detailed and too generalized keywords. Especially, if keywords reach a very detailed level, they may appear as taxonomy and lead ideas of users to the way how the actual data is classifying real world features and properties. This may be very misleading because the classifications and enumerations used within the datasets probably vary from each other as well as from the “keywords taxonomy”. On the other hand, if keywords keep at a general level they may not support sufficiently discrimination of different datasets.
It became evident in the project that the feasible level of details, or at least the feasible number of keywords, varies between thematic fields of geographic information. For those fields that relate to a scientific discipline, such as geology, it is easy to find a large set of well defined keywords, and typically their mutual relationships are clear. However, in some cases it can be difficult to find the level that satisfies the expert view from within the discipline and, at the same time, is understandable to potential users from outside the discipline. It is easy to find keywords also when legislation has led to well specified terms and term hierarchies, such as in environmental monitoring and control. 
One problem that caused a lot of work in the design process in our project was the dependence of thematic terms on the discipline that is their origin. That was mainly because the software used for the metadata service in Finland only manages hierarchical structures, which can be seen as a severe limitation. However, this problem demonstrated that different disciplines look at the same objects from different viewpoints, and instead of just using a keyword “peatland”, as an example, there may be a need to fix the viewpoint to geology, environment, or economy.
Design process 
Our project was carried out in three main stages. These were the investigation of existing thesauri, drafting of the keywords, and finalising the work based on the comments from the experts of various fields. In the first stage, potential thesauri were identified in cooperation with representatives from various fields that are providing geographic datasets for the national SDI. These included both Finnish and international thesauri. In addition, various classifications were studied for the fields for which no thesauri were available as well as glossaries of Finnish terms for fields such as environment. The aim was to cover the entire range of disciplines of geographic datasets in the national metadata service. First of all, thesauri investigated proved to be either too general or too specified to be used as such in the metadata service. Most importantly, a generic thesaurus YSA that is widely used in Finland proved to be insufficient in respect to most of the fields covered by geographic datasets. Hence, the task was to search suitable terms in various thesauri and classifications and to create additional terms were existing sources did not suffice. The topic categories specified in the ISO19115:2003 metadata standard together with thematic fields presented in the INSPIRE directive (2007/2/EY) were taken as the starting point of selecting the keywords at the most generalised level. Terms were selected for each thematic field iteratively with comments from an expert group. In this stage, each expert considered the keywords of his or her own field only.
In the drafting of the thesaurus, the thematic fields needed to be modified from the topic categories specified in the ISO19115:2003 and those of the INSPIRE directive (2007/2/EY). The final selection was a compromise between these two. Under these main themes, terms were selected using a top-down method. We ended up in 17 main themes and about 400 keywords in total. The keywords were published theme by theme in Internet using a wiki website.  The members of the expert group were asked to comment the keywords as soon as they were published. 
In the third stage, a commenting meeting with the expert group was organised. This face to face discussion brought up valid questions and solution relating both to selection of individual terms as well as the position of individual keywords in the thesaurus. The discussion in the group was active and proved the value of face to face commenting. During the previous stage, only few members of the expert group commented at all although the wiki website was selected specifically because it is easily accessible independently of time and place. Therefore, we recommend group meetings already in the second stage of the process. In the group meeting, members could clarify the needs of their discipline, and solutions could be based on several viewpoints. This should result in a thesaurus that is useful for the discovery purposes of different user groups.
As a recommendation based on our experience, the process of creating a thesaurus shall start by defining the thematic fields and then proceed to investigation of the available thesauri, glossaries, and classifications on these fields. Experts of different fields shall be consulted in this stage. Use of international source material may be helpful but also leads to an additional task of finding proper translations to the national language. In the actual design stage, interactive commenting of a group of experts is a valuable means for solving conflicting or unclear situations. On-line commenting can be used in addition but it is not sufficient as such. When all the branches of the thesaurus are created, a commenting meeting is needed to check the consistency of the keywords within and between various thematic fields.
At the end of the project, a procedure was designed for amending the thesaurus in the long run. Users of the metadata service can propose new keywords, the metadata system collects the proposals, and the national working group for metadata issues frequently decides on the amendments.

Conclusions

Design of a thesaurus for thematic search in geospatial metadata services is discussed based on the experiences gained in a Finnish project that created such a thesaurus. The project was based on the idea of discount engineering, and without aiming at perfection created a thesaurus of about 400 keywords in a 10 weeks period, involving one full time designer and a group of experts that advised the work.
The question of the proper level of detail of the keywords was faced during the process. Even if we aimed at covering the different thematic fields equally, the fields ended up in different numbers of keywords. This now seems obvious because of the different nature of the thematic fields in question. These differences also reflect to the availability of thesauri, glossaries, and classifications on different thematic fields.

Based on the experience gained in this project, we can ask what should be the top level keywords for geographic datasets. In the context of a proper thesaurus with a network structure that is a minor question but if only those top level keywords are in use then the question is valid. The topic categories specified in the ISO 19115:2003 standard can be seen as a top level reference to thematic fields but there are several problems relating to those specific terms. They are badly defined and leave too much to the interpretation of users. When the interpretation of data providers and users are different, the datasets may not be discovered as intended. In the national context the international topic categories may conflict with the conventions. For example, in Finland forestry is considered as a part of economy rather than agriculture. And the sea on the Finnish coast, the Baltic, is definitely not an ocean but we do not consider it as inland water either because to us it is different from our tens of thousands of lakes.
References

Gruber, T. R., 1993. A translation approach to portable ontology specifications. Knowledge Acquisition, Vol. 5, 199-220.

INSPIRE, Infrastructure for Spatial Information in the European Community. Directive (2007/2/EU) of the European Union.  
ISO 19115:2003 (E) Geographic information - Metadata. International Organization for Standardization, 140 pp.

Nielsen, J., 1995. Scenarios in Discount Usability Engineering. In: J.M. Carroll (Editor), Scenario-Based Design: Envisioning Work and Technology in System Development. John Wiley & Sons, New York,  59-83.

YSA, Yleinen suomalainen asiasanasto (Generic Finnish thesaurus). In Finnish.  Available at http://vesa.lib.helsinki.fi/ysa/index.html. 
