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Spatial-Temporal Modeling of Linguistic
Regions with combined Indeterminate and
Crisp Boundaries

Language Geography — a branch of classical Human Geography (Delgado de
Carvalho 1962) — is used to enhance the usability of digital language and dialect
databases. From a spatial-temporal viewpoint mainly static linguistic
phenomena are mapped, which result in dialect regions or certain isoglosses. In
this abstract, the spatial-temporal processes of language and the implications on
their representation as geographical objects in the computer are highlighted.

Due to the fact that language and dialect are no static phenomena per se, a
representation in the computer should be able to model this fact. Hence, we
apply the theory from fuzzy sets (Zadeh 1995) and indeterminate boundaries to
Language Geography. Given the fact that language regions and isoglosses may
move over time, boundaries between adjacent regions are not always crisp — but
they can be crisp if a natural barrier hinders the movement of people. This is
true for e.g. mountain chains or oceans, which constrain the movement of
people.

In addition, language islands and regions arise from scratch and existing
language regions or islands disappear over time — which has to be modeled
accordingly. Globalization and urbanization fosters the creation of new
language islands and regions within existing language regions. Hence, the
regions have no crisp border, but share a certain part of space with fuzzy
memberships of the involved linguistic regions (Burrough 1996, Worboys
1998).

The article covers the spatial-temporal modeling of language phenomena based
on fuzzy sets, indeterminate boundaries and spatial-temporal change of spatial
entities (Medak 1999, Hornsby and Egenhofer 1997, Hornsby and Egenhofer
2000). Hence, linguistic processes are analyzed regarding the implications on
their according spatial-temporal entities and processes.

References

Burrough 1996 Burrough, P. A.: Natural Objects with Indeterminate
Boundaries. In: Burrough, P.A. (Hrsg.) ; Frank, A.M. (Hrsg.): GISDATA



Specialist Meeting on Geographical Entities with Undetermined Boundaries.
Taylor and Francis, 1996, S. 3-28

Delgado de Carvalho 1962 Carvalho, C. M. d.: The Geography of
Languages. In: Wagner, P. L. (Hrsg.) ; Mikesell, M. W. (Hrsg.): Readings in
Cultural Geography. Chicago and London : The University of Chicago Press,
1962, S. 75-93

Hornsby u. Egenhofer 1997 Hornsby, K. ; Egenhofer, M.: Representation
of Change. In: Hirtle, S. (Hrsg.) ; A. Frank, A. (Hrsg.): Spatial Information
Theory — A Theoretical Basis for GIS, International Conference COSIT 97,
1997 (Lecture Notes in Computer Science 1329), S. 15-33

Hornsby u. Egenhofer 2000 Hornsby, K. ; Egenhofer, M.: ldentity-based
change: a foundation of spatio-temporal knowledge representation. In:
International Journal of Geographic Information Systems 14 (2000), Nr. 3, S.
207-224

Medak 1999 Medak, D.: Lifestyles - An Algebraic Approach to Change in
Identity. In: Bohlen, M. H. (Hrsg.): Spatio-Temporal Database Management 99,
1999 (Lecture Notes in Computer Science 1678), S. 19-39

Worboys 1998 Worboys, M. F.: Computation with Imprecise Geospatial
Data. In: Journal of Computers, Environment and Urban Systems 22 (1998), S.
85-106

Zadeh 1965 Zadeh, L.A.: Fuzzy sets. In: Information and Control 8 (1965),
S. 338-353



