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Abstract: This paper summarizes and weights some trends and developments in Geographic Information Science — in short: GlScience
— while excluding tendencies which are obvious to a ‘ClSHiterature” audience already such as the ‘Google Earth hype’. The authors freat
CIS and GlScience rather synergistically since the respective underlying constructs are essential for a spatially aware society, af least for
a “geciiterate” society. The frends are liberally and not exhaustively organized in 10 themes which dramaturgically span from 1) spatial
data abundance and 2) spatial thinking to 3) non-boolean searches and “spatializing” non-spatial data. 4) Spatial computing is expected
fo form the baseline for 5) ubiquitous computing. Major challenges rise for future information handling 6) beyond Cartesian metrics and
7) advanced spatial theory on the sphere. An additional fopic is 8) user generated (volunteered) Geographic Information. All these - and
other - frends may lead to @) an 'un-GISing” of GIS and GlScience, and may lend themselves as stepping stones towards 10) Georliteracy
and empowerment. Finally, the paper ends with an outlook on “what's next”.
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// Zusammenfassung: Der Artikel kategorisiert Trends und Entwicklungen in Geographic Information Science — kurz: GlScience — wobei
weithin bekannte und offensichtliche Entwicklungen wie z.B. der ,Google Earth hype” ausgeklammert werden. In der gebotenen Kirze
werden die Trends ohne scharfe Trennung zwischen GIS und GlIScience in 10 Themen organisiert: 1] vom Flaschenhals zum , Dateniiber-
fluss”. 2) rdumliches Denken. 3) Nicht bool'sche Suche und die “Verrciumlichung von (urspringlich nicht réumlichen| Daten". 4) RGumliche
Informationsverarbeitung als Grundlagen von 5) allgegenwartiger (pervasiver] Informationsverarbeitung. Diese und weitere Entwicklun-
gen stellen neve Herausforderungen an die Informationsverarbeitung, insbesondere hinsichtlich einer ) ,nich+Kartesischen Metrik” und
7| einer spharischen Informationsverarbeitung. Steigende Bedeutung hat die 8) Nutzer-generierte Information. Derzeit und wahrscheinlich
in Zukunft zunehmend Isst sich ein Trend erkennen, der in der englischen Sprache neverdings mit 9) ,unGISing” bezeichnet wird. All dies
— so glauben die Autoren — kann und muss mit zunehmend selbstverstandlichen 10) ,Geo-Verarbeitungsfcihigkeiten” verbunden sein, u.a.
auch hinsichtlich partizipativer Ansétze. Abschliebend wird die Frage nach notwendigen Schritten in Wissenschaft und Forschung gestellr.
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GEOGRAPHIC INFORMATION SCIENCE: ENTWICKLUNGEN UND TRENDS

1. SCOPE

The term Geographic Information Science,

or GlScience in short, was coined by M.

Goodchild (1992) who started his article

with the sentence: “The geographical infor-

mation system (GIS) community has come

a long way in the past decade.” Based on

a literature review we start this article with

the hypothesis that Geographic Informati-

on Science has come a long way, too.

While the relatively special nature of early

GIS - relative to what was mainstream IT by

then (Goodchild (1987); Anselin (1989);

Coppock, Rhind [1991)] — has almost va-

nished when becoming part of mainstream

IT the specificity of GIScience has yet to be

defined. The NCGIA core Curriculum in

Geographic Information Science (www.

ncgia.uscg.edu/giscc/units/u002 /

u002.himl) states that “the science behind
the technology considers fundamental
questions raised by the use of systems and
technologies is the science needed fo keep
technology at the cutting edge” which re-
fers to the older and simpler statement that
ClScience is the “science behind the sys-
tems”. For a more philosophical and epis-
temological discussion we refer to Good-
child (1992, 2004), Sui (2004, Schuur-
mann (2004) and others. Especially Schu-
urman links the science and technology fo
the philosophical and theoretical groun-
ding of GIS. What is left, then2 Don't these
fundamental papers comprehensively ma-

nifest GlScience? We believe they do, to a

large extent. But when studying the major

realm of literature we observe the following
problems/issues:

» A vast majority of authors are from the
English-speaking world, predominant-
ly from North America. It is not clear if
this body of literature really caters for
the views of various cultures, generati-
ons and various levels of computer lite-
racy and Geographical thinking.

P Glscience and Glechnology are so-
metfimes separated from each other.

» Computer Science is more and more
absorbing at least parts of what was
the classic GIS community. As Reuter
and Zipf (2008) lay out, inferacting
with other fastmoving disciplines such
as Computer Science, one can expect
most progress in those areas where it
is possible to leverage new results in
other fields, provided they are in line
with one’s own agenda.
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P Especially in the German-speaking
world and partially in Northern Euro-
pe, there is a significant body of litera-
ture which refers to “Geoinformatics”
—as the francophone community may
refer to  “Geomatics” [Holmberg
1994 Blaschke 2003). We make the
case that Geoinformatics is NOT a sy-
nonym to GIS or Glscience, it is closer
related to informatics and has a strong
background in surveying and photo-
grammetry.

2. GEOGRAPHIC INFORMATION
SCIENCE

There is a significant body of literature
about what exactly makes spatial special
(Goodchild (1987), (1992], (2004); An-
selin (1989); longley et al. (2001); Sui
(2001), (2004, just to name a few). An-
selin (1989) identifies two characteristics
that are almost universally true of geogra-
phic data: spatial dependence and spati-
al heferogeneity. Spatial dependence re-
fers to the tendency for geographic data to
exhibit spatial autocorrelation, the subject
of Tobler's First Law of Geography (Lon-
gley et al. [2001)): "all things are related
but nearby things are more related than
distant things." Spatial dependence is the
basis of all GIS data models, since it al
lows the kinds of simplifications that are es-
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Figure 1: GlIScience — a crossculiing discipline
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sential to the descripfion of what is in rea-
lity an infinitely complex world. The econo-
mic success story of GIS is well known and
so is the one of the theory deficit which
was the starting point of the NCGIA inifia-
fives in the late 1980ies. While GIS has
been technology-driven for the first 25 ye-
ars or so, GlScience is very much about
the society. It is the intellectual endeavour
and the academic framework of solving
problems within the area of GIS develop-
ment and dissemination. While GIS is
about the tools GlScience is about the de-
velopment and evaluation of the tools and
methods. It studies impacts on society and
in doing so it may confribute to an impro-
ved understanding of methods and tools
by experts and lay people. GIS is unique
in its ability to threaten individual privacy,
through the creatfion of massive, high-reso-
lution databases and their linkage through
street address and other geographic keys,
and in its importance to surveillance. Thus,
it created and still increases the need for
studying its implications to the society.
GlScience may also be seen as an in-
terdisciplinary field of research based
upon the understanding that basic and ap-
plied research must be reflected within so-
ciety (Goodchild (2004); Caron et al.
(2008); Craglia ef al. (2008)). The Euro-

pean Union's concept of the 'Information

Modeling of Data

-—
-~

~ biquitous
Gomputing

Communication
Sciences



Society' claims that the spatial aspect is
pertinent fo a majority of information
aspects. The spatial dimension is a key
component of the '‘confext' of objects, and
affects our daily lives and actions. It is the
concept of ‘location” that provides the
best general means of connecting virtual
and real worlds. An unanswered questi-
on, though, is whether or not GlScience
offers adequate methods and theories to
support such an information society or
even a “Geo-sociely”. It provides at least
more and more the foundations of an ob-
ject centred view beyond database con-
cepfs (Blaschke (2010)).

Up to now, GlSciencetfechnology
—starting from the narrower field of GIS
has been established to a certain degree
in different economic sectors, like natural
resource management, real estate or insu-
rance business. New fields for GlISci-
enceltechnology) arise e.g. in the health
care sector, concerning epidemiology,
hospital management and patient care lo-
gistics. Naturally, Geography was and is
a logical conceptual framework for this
arising field of science. But Geography
has only partially played a leading role in
conceptual developments over the last ye-
ars. Rather, a truly interdisciplinary infer-
play of disciplines including Computer
Science, Surveying, or Image Processing
and application fields such as forestry,
geology, spatial planning, hydrology, or
utility management have played in impor-
fant role af least in the technical realm.

Through time more and more aspects
of GIS have become mainstream, and
more and more standard approaches ha-
ve been adopted to replace earlier spe-
cialized ones, reflecting the economies of
scale inherent in the mainstream. Howe-
ver there are many reasons for freating
geographic information as  special
(Goodchild (1992], (2005); longley et
al. (2001)), and for educating specialists
in GIS concepts, principles, and use (Sui
(2004); Goodchild (1992], (2004,
(20006); Schuurman (1999); Craglia et
al. (2008)). “If the ultimate goal of GISci-
ence is fo better understand how nature
works and how we humans can better or-
ganize our activities on the surface of the
earth, then we must continue fo push the
development of GlScience along these
two seemingly contradicting lines” (Sui

[2004), p. 532).

3. MAIN TRENDS CHALLENGING
GISCIENCE - 10 HYPOTHESES
In this section we identify ten major frends
which affect GlScience and where GlSci-
ence has fo find answers to (note: these
are not necessarily recent frends already
covered substantially within GlScience li-
terature).

1) Spatial data abundance - instead of
bottlenecks
While in earlier years of GIS data bottlen-
ecks were repeatedly been identified as
limitations for further development of cus-
todial GIS or GIS for decision support
[Malczewski 1999) data sharing and do-
ta standardisation lead to more data inter-
change. Even more significant in this re-
spect was the development of dafa captu-
ring devices and sensor technology.
Driven by massive sensor deployment, we
will even see a more massive stream of
data in the future; some of these data are
loosely integrated. This requires fo accep-
ting a ‘living with inconsistencies’. In an
era of data abundance more contradicti-
ons between dafa exist. Some data will
be more spatially accurate but not neces-
sarily more appropriate for a specific ap-
plication. A clear frend is that more cur-
rent data exist, even realtime data. Simi-
larly, more visual data are created but al-
so ,new’ kind of data. This includes non-
conventional data [e.g. number of mouse
clicks, time a user spent per web-view ...)
but data are also increasingly acquired
from non-conventional channels. A good
example may be Google Flew as an early
proxy for a real-world phenomenon.
Data redundancy is becoming com-
monplace in world of geospatial informa-
fion and is fostering a new era of data
standardisation, metadata and partially
friggering the widely implemented spatial
data infrastructures (SDIs). Data affluence
friggers the quest for obtaining more pre-
cise results. Less obvious - and less impe-
rative may be its utilization to overcome
contradictions or (deliberate) falsificati-
ons. Future research is needed an explicit
use of dafta redundancy fo avoid some
wrong interpretations. Innovative systems
will support alternative solutions to a re-
quest, e.g. instead of clicking and getting
one immediate value one may alternative-
ly or additionally get the request checked
for other options or provide e.g. average
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values. Alike the development of GIS over
the past years info a service architecture
was made possible by the standardisati-
on of such services through nearly imme-
diately accepted OpenGIS Web Ser-
vices standards such as WMS, WES,
WCS, CSW, the plethora of data needs
fo be processed through a chain of stan-
dardised procedures. More recently, we
witness the processing and analysis of
geographic information through OGC
Web Services such as Web Processing
Service (WPS). Conceming data affluen-
ce, we need fo establish cross-calculati-
ons and plausibility checks in a service-
oriented environment.

2) Spatial thinking

After having worked for many years with
and about GIS, geographic information
and how to handle it we hypothesize that
the maijority of new technologies in hand-
ling Geographic information did not ne-
cessarily change generic concepts and
spatial thinking. Conversely, in many co-
ses, the opposite is true. Instead of revolu-
fionizing scientific methodologies, we
most often simply employ new technology
to carry forward with old ways of thinking,
and it can take a long time before the bo-
sic concepts are altered significantly.
One challenge for GlScience is to embra-
ce spatial concepts and concepts of other
reasoning concepts such as temporal rea-
soning and to develop traditional HCI
[Human Computer Interaction) concepts
further. The spatial approach and GlSci-
ence may allow for a more diversified ap-
proach including languages, cultures and
a user perspective. The user perspective
will be imperative for the design of HCls
as we can already apprehend with
today’s virtual globes.

3) Non-boolean searches and
spatializing non-spatial data

On the Internet, there are more and more
examples which go beyond Boolean se-
arches. Various software tools provide in-
creased ease of use by making natural
language queries possible, and deliver
superior recalls. In a more qualitative spa-
fial and temporal reasoning we are more
dealing with abstractions which become
closer to how people perceive the envi-
ronment (street networks ...). This leads to
the notion of semantic similarity which is
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making inferences about things which are
not exactly the same. Even spatially, ap-
plications arise which are making pre-
dictions beyond exact matching. In a the-
refore somehow intertwined trend, we see
more and more examples of ‘spatializing
non-Spatial Data’. Existing affributes of
non-spatial data may be used for spatial
representation by converting the data fo @
form that has spatial attributes. For exam-
ple distance metrics (dissimilarity, relevan-
ce, disutility, correlation) can be used to
convert data to a spatial format using mul-
fidimensional scaling (MDS) techniques,
factor analysis, Kohonen nets, clustering,
geometric triangulation, or singular value
decomposition. Another example are ca-
tegorical data which may also be conver-
ted by assigning numeric indices and uti-
lizing natural distributions in the data.

4) Spatial computing
The classic GIS approach may be asso-
ciated with the phrase “computing about
space”. Only more recently computing IN
space becomes possible. The latter has
been triggered by a mass usage of navi-
gation systems sfarting off from car navi-
gation. Today, sophisticated applications
for bicycle navigation, pedestrian naviga-
tion and combined outdoor/indoor navi-
gation are being developed. While car
navigation is predominantly streamed in-
formation some highly interactive applica-
fions in pedesfrian navigation are being
developed.

In the late 1990ies fechnological ad-
vances made ‘computing in space’ proto-
typically possible and a new field of mo-

12| GIS.SCIENCE 1/2010

& ®
i Port_505_bservation_434 Pont_SOS_Otservation_456 =

72 | ArcGIS Mobile

bile computing started to develop. This
development was made possible by the
increasing availability of wireless commu-
nication networks enabling fast data
transfer, as well as the diffusion of mobile
clients such as cell phones, PDAs and sen-
sors that allowed for network communicao-
fion. Mobile computing deals with questi-
ons related to building a distributed sys-
tfem based on mobile clients (Satyana-
rayanan (2001)). MollerJensen ((2005),

p. 157) and laube et al. ((2009), p.

163) present two approaches towards

“computing in space”:

P Ceo-sensornetworks: Data acquisition
and (pre)processing with sensors that
are distributed in space; recorded da-
fa are fransferred fo a server in reali-
me and stored there. This system is
well-suited for the monitoring of envi-
ronment properties [e.g. the surface
temperature, see Fig. 2).

» Mobile GIS:
(data query and analysis) and presen-
tation with mobile devices, in relation

Information extraction

fo the dependent position in space
(GPS coordinates); access to nume-
rous web services, especially location-
based services (LBS) and mobile map-

ping (Fig. 2).

5) Spatial computing -
ubiquitous computing

New research questions arise for mobile
GIS applications, especially regarding
human-computer inferaction. Mobile usa-
ge may in many aspects be different from
desktop applications and therefore other
styles of interaction are required (Reichen-
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Figure 2: Real time temperature interpolation
Mittlbéck and Resch, 2009); ArcGIS Mobile
application (Vockner, unpublished).

bacher [2003)). First, interaction with
geospatial applications is constraint by
the small display size of mobile devices
(Laube et al. (2009); Dix et al. (2000))
and research is needed allowing an ef-
fective use of the available space (Good-
child et al. (2004)). Second, the informa-
fion provided by a mobile GIS needs to
be adapted to the perceived environ-
ment, i.e. the context, of the user. This en-
vironment perception depends on the po-
sition, the travel speed and the purpose of
the user [MollerJensen (2005), p. 157).
Dix ef al. ((2000), p. 147) elaborate on
the importance of context in mobile sys-
tems. They present a design framework
“consisting of taxonomies of location, mo-
bility, population, and device aware-
ness”. Through integrated GPS and com-
pass the user of a mobile device is able to
gather information about the current envi-
ronment and relate realworld objects to
the current position. LBS should account
for this information by providing informati-
on in an egocentric way (e.g. maps that
automatically adapt to the user's move-
ments) rather than in the usual allocentric
view, also known as ‘birds-eye-view’
(Frank et al. (2004)). This development fo-
wards applications that offer personali-
zed information to mobile devices is refer-
red to as confext- and location-aware
computing (Dix et al. (2000)).
Technologically, we have probably
only seen some initial developments and
innovations are expected fo be triggered
by recent developments beyond traditio-
nal displays (folded displays, sunglasses
..), integrated electronic compass, semi-



fransparent glasses leading e.g. to ‘infelli-
gent windshields” in cars or adaptive op-
fics reacting fo sun condifions.

6) Beyond Cartesian metrics

Geographic representations such as ana-
logue or digital maps typically rely on the
metric space concept (e.g. Carfesian
coordinates). They are typically presented
at a specific scale and for a specific scale.
Depending on the scale, maps are more
or less generalized, but generalization is
the same for the whole area that is map-
ped. Thus, every object and every feature
shown in a static map is of same importan-
ce. This is known as the allocentric way of
geographic representation (Frank et al.
(2004)). However, in the mobile usage si-
tuation geospatial information may be pre-
sented in a different way as the human di-
mension comes in: Human-centred and
contextaware representations should be
provided. In contrast to the allocentric, the
egocentric view of mobile applications
should give more relevance to obijects that
are nearby and less to those that are outsi-
de the user's “view of interest”. Therefore
other concepts are required in order fo
"parallel the structure of geographic spa-
ce that humans apprehend” (Worboys
(1996), p. 1). The human perception of
the surrounding space is subjective. De-
pending on the context user X will perceive
the distance from A to B different fo user Y.
In such a personalized space, distances
are no longer objective and are often not
symmetric (e.g. travel time] as they are in
metric spaces. Mobile applications should
account for these differences in human
perception and be based on space con-
cepfs such as relafive distance, proximity
and neighbourhood [Worboys [19906)).
Mobile representations should take topo-
logy into account since this concept sup-
ports the logics of human space percepti-
on. A person asking for the right way ex-
pects ferms like “fo the right”, “close to”,
“within”, efc. rather than distances. In such
a context, absolute measurements and me-
fric space concepfs are not satisfactorily.
Based on relative distances, as context-de-
pendent distances, nearness or proximity
relationships between geospatial objects
are more appropriate. The result is a fopo-
logical space that relies on a nearness
function (Worboys [1996)]. Dix et al.
((2000), p. 306) explicitly mention the

“notion of nearness” in the context of mobi-
le systems and elaborate on this concept
for both the metric and fopological space.
Another example is the usage of the terrain
mefaphor for ‘theme scapes’ or ,spatiali-
zations’ of non-terrain fopics and by ‘navi-
gating” within these ,landscapes’.

7) Advanced spatial theory
on the sphere

Google Earth et al. have shown the mas-
ses that the Earth is not flat. Virtual globes
have speed up the 3D visualisation. More
recently, we observe analytical capacity
being provided fo mass users through digi-
fal globes but it seems that 3D analysis /
‘analytics on the sphere” is not mature as
yet. Referring fo Egenhofer (2005),
(2009) we make the case for a coordina-
te-free spatial theory which may culminate
in ,global spatial analytics’ (Egenhofer
(2009)). We need opportunities fo deal
with 3D figures especially when integra-
fing sensor information [is a cloud expan-
ding or collapsing® Do new holes appear,
or do existing holes join2) So far, we have
difficulties to intersubjectively describe
and quantify such 3D developments
through time (for further elaboration see

Egenhofer (2005); Freksa et al. (2007)).

8) User generated (volunteered)
Geographic Information
Producing geographic information has for
centuries been a privilege of public orga-
nisations. Within very few years millions
of lay persons started fo communicate spo-
fial information in a spatially explicit way
through — generally speaking — web mop-
ping. This new trend is closely coupled
with
P the general web2.0 philosophy and
» the advent of virtual globes.
Traditional paper maps have for centuries
allowed geographers, cartographers, sur-
veyors and — more recently in the 1980ies
and 90ies — qualified deskiop mapping
specialist to use to synthesize, analyse
and explore them. Itis obvious that the rise
of GIS has stimulated these functions and
has extended them (Kraak {2003)). Maps
that used to be elaborate to produce can
today be created in many alternatives
views by the single click of the mouse. Ad-
ditionally, many more maps are produced
and used, a trend multiplied by the deve-
lopment of Infernet and especially the
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WWW (Peterson (2003)). Parallel to the
advent of Virtual Globes or triggered by
them, respectively, the VWeb 2.0 hype fully
encountered geospatial information and
we talk about “Volunteered Geographic
Information” (VGI, see e.g. Elwood
(2008)). This necessarily prompts con-
cerns with regard fo its quality, reliability,
information and source credibility and
overall value. Flanagin and Mefzger
(2008) articulated  strategies to discern
the credibility of VGI and outlined specific
research questions germane fo VGI and
credibility.

9) The ‘un-GISing’ of GIS
and GlScience

Today, GlScience is closely interacting
with other fastmoving disciplines such as
Computer Science, and one can expect
most progress in those areas where it is
possible fo leverage new results in other
fields, provided they are in line with one's
own agenda (Reuter, Zipf (2008)). While
the 1990's were dominated by an object
view of data features became a central
subject of discussion in the Open Geospo-
tial Consortium (OGC) and the SO
TC/211 during the last 10 years or so.
Initially, features were more likely to be as-
sociated with the notion of bits of geome-
fry. The - herein not safisfactorily - answe-
red question is whether or not the notion of
an object is any different from that of a fea-
ture. The notion of a feature can be part of
carfography and visualization. It can also
be part of the data modelling process. As
we move away from a ‘closed” GIS-world
the understanding of the terms ‘feature’
and ‘object’ may change. Are there featu-
res which specifically comprise the voca-
bulary for a particular application do-
main? Another ‘old” concept is the one of
layers which dates back to the constructi-
on of ink plotters. The infellectual question
today is: is the layer concept helpful in
thinking about presenting and controlling
the display of entities even if there is no
real ‘layering” involved anymore in mo-
dern architecture? The more practical
question, though, is whether or not this
holds true within the context of the more re-
cent development of SOA (Service orient-
ed architecture).

10) Geo-literacy and empowerment
In tendency, GIS has always been expen-
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sive and throughout the 1970ies and
80ies, if not QQies, it was difficult for e.g.
developing countries and grassroofs orga-
nisafions fo get access fo the software and
data, to acquire expertise in handling
geographic data and to publish spafial
data to a wider public. Today, financial in-
vestments can be minimized for ‘mapping
on the Web’. Hardware costs are low and
there are enough open source solutions
available to produce Web Mapping Ser-
vices (WMS), Web Coverage Services
(WCS) or Web Feature Services (WCS)
without costs for software licensing. Basi-
cally no organisation is excluded from the
presentation of locations and geographic
backdrops or more sophisticated inferacti-
ve and customizable mapping solutions.
Web Mapping is a mean to portray spati-
al information quickly and easily for most
users, requiring only map reading skills.
Web mapping services can be discover-
ed through online direcfories that serve
both spatial data (through metadata) and
services information (see for example the
OGC Cafalogue Services draft specifica-
tion).

But what about the producers’ side?
Technically, consensus among vendors in
the OGC's Web Mapping Testbed has
created ways for vendors to write software
that enables users to immediately overlay
and operate on views of digital thematic
map data from different online sources of-
fered though different vendor software.
This set of interfaces is known as the
OpenGIS® Web Map Server Interfaces
Implementation Specification 3 and was
developed by 20+ participating organi-
sations.

The trend towards networked services
means that local availability of computing
and processing power becomes much less
critical than the availability of band-width
(Strobl (2005)). A fundamental step to-
wards an empowerment of users with no
formal education in spatial information
handling and/or limited access is the pro-
vision of detailed educational and instruc-
tional online material of how to do it. For
instance, a sfep-by-step cookbook explai-
ning the implementation of WMS is avai-
lable from the OGC: http://www.open
gis.org/resources/ 2page=cookbooks.
There is no empirical evidence as yef
whether or not such provision of directly
utilizable skills leads to an empowerment
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of groups which have been excluded from
the geospatial society so far.

4 GISCIENCE: WHERE NEXT?

After having worked with and about GIS,
Geographic Information and how to hand-
le it for many years the authors hypothesi-
ze that the vast majority of new technolo-
gies in handling Geographic information
did not change generic concepts and spa-
fial thinking. Conversely, in many cases,
or perhaps in most cases, the opposite is
frue. Instead of revolutionizing scientfific
methodologies, we most often simply em-
ploy new technology to carry forward with
old ways of thinking, and it can take a
long time before the basic concepts are al-
tered in any significant way.

We may use the above described
frends in form of hypotheses for future chal-
lenges in GlScience. The issue becomes
complicated when working on the sphere:
when we look af 3D information and we
provide viewpoints and perspectives other
than just an orthogonal view. This is an
example of a challenge to both GIS and to
GlIScience at the same time. In fact, both
terms and the underlying constructs may
be treated more synergistically: both are
essential for a spatially aware society, at
least for a “gec-iterate” society. Concepts
to handle these issues in an infegrated
way require to “think outside icons and
bottoms” (Schuurman (2004)).

Using location again as the common
denominator we will actively address this
imperative of Schuurman at the GlScience
research cluster Salzburg which is at the
moment a virtual concatenation of the pure
science oriented research at the Austrian
Academy of Science GlScience depart-
ment, the broad research interests of
7_GIS, the Centre for Geoinformatics at
the University of Salzburg with 20+ years
experience and the indusiry-oriented re-
search at the research studio iSPACE. In
this triangle of pure, pure/applied and
applied research we follow the notion of
“thinking outside icons and bottoms” ai-
ming for scientific achievements through a
“creating instruments for ideation” ap-
proach. <

6. GISAUSBILDUNGSTAGUNG
10. & 11.JUNI 2010

AM GFZ POTSDAM

im direkten Anschluss an den Karto-
graphentag in Berlin

Ziel
Die GlIS-Ausbildungstagung ist die
grobte,  facheribergreifende  Plaft
form, um Themen der Aus- und VWeiter-
bildung im Umfeld des Geoinformati-
onswesens und der Geoinformatik zu
diskutieren und Erfahrungen auszutau-
schen. Dabei wird ein interdiszipling-
rer Ansatz verfolgt, der Gber die Gren-
zen von Fachgesellschaften hinaus-
geht. Die Themen decken die ganze
Bandbreite von GIS an Schulen, Lehr-
lingsausbildung, ~ Hochschullehre,
Weiterbildung und Methoden zur
Vermittlung von GIS-Kompetenzen
ab. Es wird angestrebt, die GIS-Aus-
bildungstagung 2010 wieder in Ver
bindung mit einer lehrerfortbildun-
gund Sitzungen von Fachgesellschaf-
fen stattinden zu lassen.

Themen

» Konzepte und Implementierungs-
beispiele fur GIS an Schulen

» Neustrukiurierung der Ausbildung
zum Geomatiker bzw. Vermes:
sungstechniker

P Reakkreditierung von Studiengén-
gen

» Kerncurricula fir Hochschul-Studi-
engange

» Erfahrungen mit dem Bologna-Pro-
zess

» Einbindung in ,benachbarte” Stu-
diengange

» VWeiterbildungsprogramme E-lear
ning und mobiles Lernen

» Didakiische Konzepte

» und viele weitere. ..

Weitere Informationen:

hitp:// gis.gfz-potsdam.de

Fur Rickfragen:
jochen.schiewe@hcu-hamburg.de
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