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Abstract. In Germany there exist innumerable geodata whichthe one hand,
represent a great economic value but, on the btnad, lie idle to a great extent with
(public and private) data suppliers so that theynoa be disposed of by potential
geodata appliers. This is the reason for a platfora turntable to be found connect-
ing the groups belonging to the geodata marketdagoproviders and appliers as
well as GIS service providers. The information aamperation forum for geodata
(InGeoForum) has taken over to create such a phatis a project and make it
available to all groups. Within the developmenttef InGeo-IC project methods and
concepts have been prepared allowing to find, coempand assess geodata by
means of the metadata technique.

1. Introduction

The more information and datare produced by the actual information societg, riore
important become mechanisms and systems which iaegéime data and include informa-
tion where to find and access the wanted data. [dogtlar peculiarities of such informa-
tion systems are metadata information systems (lsthf)catalogue systems (CS).

The main difference between these systems is ttenerf the information spectrum
covered. Whilst e.g. catalogues for departmenestor phone books are typical representa-
tives of CS covering a relatively clearly outlinedormation spectrum (address, phone
number, article no., price etc.), other systemsec@vquite larger spectrum. Examples for
this are environmental MIS such as the UDK (Germamweltdatenkatalog, engl.: envi-
ronmental data catalogue, see [19]) on a natioaaisbor GELOS (Global Environment
Information Locator Service, [13,9]) and EIONET (Bpean Environment Information and
Observation Network, [8]) on an European basis.

This paper describes general aspects around the tmglines typical strengths and
problems of existing systems and gives some immnessbout trends and current activities
in field of MIS for geospatial data.

! Between 80 and 85% of all data are geospatial, @agg maps, administrative areas,
postal codes or addresses.



In the first part, some definitions and backgroumidrmation about the topic metadata
and MIS are given. Then, different metadata taskisv@ews are listed: whilst from the user
point of view, MIS are used as search engine irmotal locate suitable data and to integrate
it in current GIS projects, on the other hand gémgaovider use it as marketing instrument
— here MIS build the basis for E-Commerce apploreti Afterwards, several examples of
existing MIS and current activities and organizatiovolved in the field of MIS for geos-
patial data are presented. Finally, aside frommaprehensive summary, some trends refer-
ring to further development and technical researc¢hat field are mentioned.

2. The Information System

The present situation on the geospatial data madadd be characterized as follows: On
the one side, there are data suppliers who wanmtoide as much geospatial data as possi-
ble, on the other side, there are users who ardficiently informed to benefit from the
data. Typical lacks of information on the userdlesare: which data are really needed,
which data are available, how and where to getdhia, which GIS systems are best suited
for an application and how to integrate the data axGIS application. The interests of the
data suppliers are to advertise their data ananfwave their presence on the geospatial
market.

A solution for these demands are metadata infoonaystems or catalogue systems like
the InGeo-MIS which is part of the InGeo-IC project
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Figure 1: Scenario of a metadata information system

Figure 1 presents the scenario of a metadata iaftom system and the different steps
on the way from a metadata query to the accedseafetspective geospatial data. The gener-
al starting point for the usage of a metadata médron system is a user looking for geodata
in the context of a certain project. He needs mfation about existing geospatial data and
where to get it. The user sends a query to a Mi8ctwtranslates his lingual query into a
valid request. The MIS sends the request to omeare meta-databases, collects the results
and prepares an adequate presentation/visualization



The user compares these results and decides whe&meets best his requirements. Fi-
nally, he may contact the data supplier to orderttpical geospatial data (not metadata)
and to integrate them into a GIS.

Another possible ordering process could be thenerdiccess to data servers containing
both metadata and original datasets. In this dhgecomplete interaction (from metadata
guery to geodata retrieval) could be handled betwser and MIS.

The main difference between the existing systentsasxtent of the information spec-
trum covered by these systems. Whilst e.g. catalodor department stores or phone direc-
tories/books are typical representatives of CS oge relatively clearly outlined informa-
tion spectrum (address, phone number, articleprace, etc.), other systems cover a quite
larger spectrum.

3. History, Origin and Background

The concept of metadata has already existed atiorgy before the arising of the Inter-
net/WWW and has been used in the ‘library worldfanm of catalogue cards and digital
library information systems, which contain informeat about the contents, formal biblio-
graphical aspects and the usage of books. Henegrigin of metadata and protocols is
settled in library information systems: In orderdgiwe users the possibility to search for
data (books, reports, etc.) both in a local librang ‘foreign’ libraries resp. databases net-
worked library information system have been essaiell and the protocol Z39.50 [21] has
been defined for the data exchange between thereiiff participating databases integrated
in the network. An example of such a distributdmtdry information system represents the
DBV-OSI Il (German library of Congress, [6]).

Z39.50 is a comprehensive standard with high fonetiity (several services for search-
ing and presenting result sets of requests), Ih@raise it is very general. Therefore, appli-
cations often do not need to exploit complete fimmetlity of Z39.50, but require some fur-
ther specific additions relating to the thematiateat. So-called profiles and attribute sets
have been defined, providing harmonized terminolaggl encoding of terms referring to
special applications like GILS (Governmental Infatron Locator System, [14,9]) and
WAIS (Wide Area Information System, [20]), or spcicommunities’ such as musicians
community, biology community or EO community (Eaffioservation). There are numer-
ous relationships between the data protocol Z3%&@eral profiles (see [1,5,14,16,20,21])
and attribute sets (see [2,21]) playing an impantale in the sector of geospatial data.

One of the first and most well- known metadata faisns the FGDC format, which is
originated by the Executive Order 12906 [10hordinating Geographic Data Acquisition
and Access: The National Spatial Datdrastructurée signed by Clinton on April 11, 1994
and has been approved by the Federal Geographec@ahmittee [11] on June 8, 1994 to
the metadata standajdontent Standards for Digital Geospatial Metadatabbr. FGDC
format resp. standard).

Aside from the FGDC format, which has its origin the national basis (USA) and is
widespread across North America, according to nattéadtandards for geospatial data on
international basis the activities/efforts of thweotstandardization organizations ISO/TC
211 Geographic information/Geomatics (Internatio@abanization for Standardization,
worldwide, [15]) and CEN/TC 287 (European Commitfee Standardization, European
wide, [3]), as well as the OGC (Open GIS Consorti{id]), which primarily pass/drop the
results of their endeavor into ISO/TC 211, havédamentioned and analyzed. In the con-
text of environmental systems in Germany and Eurdipe most wide-spread metadata
formats are the UDK and the Catalogue of Data Smu(CDS, [9]).



4. Metadata tasks and views

Figure 2 characterizes the current situation ongdwspatial data market: On the one side,
there are data suppliers who want to provide ashngeospatial data as possible, on the
other side, there are users who are insufficienfyrmed to benefit from the data. Typical
lacks of information on the users' side are: wtdelta are really needed, which data are
available, how and where to get this data, whic8 &lstems are best suited for an applica-
tion and how to integrate the data into a GIS apgilbn. The interests of the data suppliers
are to advertise their data and to improve thes@nce on the geospatial market. Corres-
ponding to these different user groups and neeste thre different views and tasks of me-
tadata.
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Figure 2: Current situation on the geospatial datarket

4.1 Metadata: User point of view

From the end user’s point of view metadata and BH&S instruments and mechanisms to
locate required data, to compare various diffeasailable/suitable data and finally to inte-
grate the data into special GIS applications ojegtse. Apart from comprehensive, reliable
and expressive information, easy and intuitive Qiegd user interfaces (GUIs) are most
important in the information retrieval process.

Especially in the context of geospatial data, gpatietaphors such as maps help users
both to formulate appropriate geographical searemesto understand data characteristics
(extent information). With regard to a comparis@iween several appropriate data sets,
preview images and symbols, keywords and furtheiladata information need to be pre-
sented, in order to get an impression which dasa fis user requirements. Often MIS or
any other kind of information system with searcstinments —for instance web search en-
gines such as AltaVista or Yahoo- offer a sortetl &f appropriate information with best
matches at the top, but it's quite hard to undedsthe list, because the list contains thou-
sands of matches (which results in the ‘lost indmgpace’ phenomena) and the ranking
mechanisms are not transparent to the user. Ttee Edpect is very important in the con-
text of MIS for geospatial data: Users want to knehich parameters of the formulated
guery impinges on the result in which way and sgbeatly how to modify the query.



Several workshops on metadata for geospatial datacamprehensive studies on user
behavior in MIS have shown that the most importe@rch parameters are the spatial and
temporal extent, keywords and categorical infororatbn geospatial data and application
areas (e.g. GCMD valid [12], CEO discipline keywofd] or ISO theme codes [15] build
categories such as cadastral, topography, geodaticol, remote sensing, earth science,
atmosphere, environment or forest & natural vegeiat All existing MIS offer some kind
of these search mechanisms, but there are diffesencusability and user support. For ex-
ample some MIS offer thesauri (defined set of m@rgal and semantically related terms)
and gazetteers (thesauri for geographic nameslandsp e.g. administrative areas) in order
to improve query formulation and information rewaé in general. Another point are
enormous differences relating to result presentat@hilst most MIS are limited to result
lists with the titles of matching datasets, othgtems offer graphical support referring to
navigation in metadata structures or getting imgioesof datasets by visualizing the spatial
extent on maps or using preview images.

4.2 Metadata: Provider point of view

From the point of view of geodata provider metadafaesent an instrument for marketing
and web-based MIS build the basis for E-Commercegaodata online. In the last decade,
parallel to the growth of the internet (studiesreated the growth of the internet connec-
tions in Germany at 30% up to 2002 and expect asuatrof 66,6 million Internet and on-
line user in western Europe) there is an enormoarsdtreferring to geodata marketing.
Here, geo information builds the basis for new hess areas and technologies, such as
telematics, environmental monitoring, environmentatecasts, telecommunication or
knowledge discovery.

More and more people —especially on the privatéosenotice that fact and see the val-
ue of geospatial data as well as its correspondiaidet potentials.

What Germany uses GIS for
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Figure 3: GIS in the internet and intranet in 1988urce: Smallworld Systems
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The growth of the geo market in western Europe dasean analysis by the DDGI [7].
Here the increase rate of the market for digital géormation is estimated at 140 % in the
time period between 1996 and 2001. Another estonagays that the volume of the Ger-
man market for geo information has reached 22GonilDM in 1999 and the annually in-



crease lies between 10 and 30 % which resultsvaduee of about 300-560 million DM un-

til 2001. Corresponding to that expansion the cdmpe between data provider (including

both public and private sector) increases, toordfbee, all marketing concepts and instru-
ments are used in order to improve presence omt#rket. This tendency is catalyzed by
the propagation of web-based GIS systems, whiclsettéed in different application areas
(see figure 3) and make enormous use both of teeniet and digital geo information.

Of course, there are always problems with thesdskaf forecasts, but one can conclude
that there is a strong relationship between therdég of GIS and the geospatial data they
consume.

The open question for geospatial data is alwayis Haéue in terms of price for datasets.
Per definition, the price of a product is diredihked to the value of the information for the
potential customer. Consequently, if there is n&t@mer for geospatial data, these data sets
do not have any cash value.

Obviously, this last scenario does not meet realiy there are customers for geospatial
data. But the initial statement should be consuiéneorder to conclude, that a fixed sales
structure for the product “geospatial data” doesmeet the needs of the market. In order to
visualize these elements, a following table shoevsesexamples demonstrating the relation
of information, the added value of this informatemd a fictive price for a possible product
with geospatial data.

Application Hotel Urban- Real Es-
planning tate

Value of Decision (€) 500 High 100000

Added Value by geospa- 15

tial data (€)

Possible price of the 7,5 100 1

product (€)

# of decisions per year 4 0.3 160

(Mio.)

Table 1: Value-adding and prices of geo information

As one can conclude, there is a high diversityringpand value. In addition, the result-
ing price politics depends also from the usagenefgroduct, thus the number of possible
decisions based on the product. The stated figaneesot based upon a market analysis and
may vary from reality. Nevertheless, they visualire different factors of influence and
provide somehow the basis for the hypotheses sketfete, that a fixed price politics may
not meet the demands of the market.

There is one more week point within this hypothesisomehow implies that the geos-
patial data could be found and transferred easith¢ customer. As a matter of fact, find-
ing the appropriate data is one of the highestamtes in the geospatial data market. The
technology introduced here in the chapter, thelogtie systems and the meta information
systems are possible ways to overcome this barrier.

On the other hand there is still the disadvantdgeosts and endeavor involved in the
process of describing geospatial data respectiyeherating meta information. Therefore,
sometimes provider resign to generate metadatattzsré exist some geospatial data —
anywhere in archives, books, files, etc.- but teth is neither documented nor locatable.
Especially this situation arises in countries sashGermany where (apart from the envi-
ronmental sector, see [18]) there are no laws ecaxe orders, which instruct Federal
agencies to document its geospatial data with naédaahd to provide these metadata to the
public.



5. Summary and Conclusion

The more information and data are produced in titeah information society, the more
important become mechanisms and systems which iaegéime data and include informa-
tion where to find which data. Especially in theldi of geospatial and environmental data,
data provider notice the enormous value of its daié the potentials offering web-based
information systems and geo data online. Subselyenbre and more digital libraries,
catalogue and metadata information systems arigghd¥ on, several activities, organiza-
tions (e.g. InGeoForum or IMAGI in Germany) andhigical boards such as CEN, ISO or
OGC have been established on national, Europearoddwide basis in order to enhance
the geospatial market and to coordinate the estahint of MIS using harmonized meta-
data formats and data exchange mechanisms.

On technical point of view, recent initiatives teogpatial libraries and MIS/CS provide
access to a wealth of distributed data, but offdy dasic levels of interactivity and user
assistance. This includes all steps of the infolmatetrieval process: Query formulation,
query modification, comparison of (metadata) reselts and detailed presentation resp.
visualization of result sets. Therefore furthereash on MIS for geospatial data probably
will focus on usability and ergonomics aspects ai as knowledge discovery which helps
users not only to locate and compare but also terstand geospatial data.
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