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ABSTRACT
This vision paper argues that a geospatial knowledge base combin-
ing textual descriptions for concepts such as places, together with
place types, semantic relations between concepts and, most im-
portantly, polygonal geometries associated to the geospatial con-
cepts, constitutes a valuable resource for researchers working on
the computational modeling of spatial language. We describe a
simple procedure for producing one such resource from existing
open datasets, and discuss possible ways for moving beyond the
current state-of-the-art within the general area of geospatial text
mining, through studies supported by one such knowledge base.
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1. INTRODUCTION
Computational models for supporting the analysis of spatial lan-

guage are important in applications related to the general areas of
information retrieval, information extraction, and natural language
processing. Much work has for instance been done on extracting
and disambiguating geospatial entities [6], on extracting relations
between these entities [2, 7, 4], or on inferring the geospatial foci
of textual contents [5]. Much of this previous work has leveraged:
• small corpora where textual contents (e.g., noun phrases corre-

sponding to toponyms) are annotated with geospatial coordinates
(i.e., latitude and longitude), or with links to entries in gazetteers
such as GeoNames, which associate named places to types and
to the corresponding latitude and longitude coordinates;
• large resources built indirectly through community efforts, such

as collections of geo-tagged Flickr photos or geo-referenced Wiki-
pedia articles. There resources are, in turn, often linked to struc-
tured knowledge bases, such as DBpedia or YAGO, where the
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geospatial concepts are also associated to proper types and to the
corresponding coordinates of latitude and longitude.
In previous studies, the use of geospatial information (e.g., for

the validation of computation models that analyze natural language
in order to predict geospatial properties) has been mostly limited
to point geometries (i.e., geospatial coordinates of latitude and lon-
gitude). Considering polygonal geometries (i.e., multi-polygons
describing the boundaries of places) could lead to more interesting
and relevant results. For example, it would be more interesting to
consider polygonal regions, instead of individual latitude and longi-
tude coordinates, when assigning documents to their corresponding
geospatial foci [5], given that some of the documents are likely to
correspond to large regions such as entire countries or states.

Other studies have considered the development of knowledge
bases (KBs) where entities and facts (i.e., relations between pairs of
entities) are anchored in time and/or space (e.g., the latest version of
YAGO [1], where both facts and entities can be associated to spatio-
temporal footprints), as well as the extension of such KBs with in-
formation extracted from the Web or from large corpora. However,
these efforts have again been limited to point-based geospatial in-
formation, severely restricting their practical application.

2. ADDING POLYGONAL FOOTPRINTS
We argue that large KBs combining textual descriptions for con-

cepts such as places, together with proper place types, semantic
relations between concepts, and polygonal geometries associated
to the geospatial concepts, constitute a valuable resource for re-
searchers working on the computational modeling of spatial lan-
guage, supporting studies that can significantly advance the current
state-of-the-art. We also argue that existing resources, available
openly and under very permissive licensing schemes, can easily be
combined to form such a KB. For demonstrating this claim, we
followed the approach described next:
• We started with the contents from the QuattroShapes1 global

polygon gazetteer and from the Who’s On First gazetteer2, i.e.
two authoritative sources of non-overlapping polygons associ-
ated to curated lists of places. These resources are based on in-
formation from the Natural Earth3 public domain map, together
with open data from multiple other sources. Computational ge-
ometry techniques (e.g., alpha-shapes4) were used to back-fill re-
gions without complete open data, e.g. by leveraging FourSquare
checkins and geo-tagged Flickr photos. Alignments with the
GeoNames and Yahoo! GeoPlanet5 gazetteers are also provided,

1http://quattroshapes.com
2http://mapzen.com/blog/who-s-on-first
3http://www.naturalearthdata.com
4http://code.flickr.net/2008/10/30/the-shape-of-alpha/
5http://developer.yahoo.com/geo/geoplanet/



Table 1: Statistical characterization for the resulting KB.
Property Lang Count
Concepts associated to polygons – 371,346

EN 100,784
+ also with textual descriptions DE 48,451

(i.e., linked to entries in Wikipedia) ES 60,903
PT 62,977

+ also linked to DBpedia - 100,757
+ also linked to YAGO - 98,803
+ also linked to temporal information - 14,917

Geospatial references in text descriptions EN 9,802,181

allowing us to combine these data with other resources.
• We leveraged existing alignments for linking the polygonal ge-

ometries to the corresponding GeoNames6 concepts, which pro-
vides structured descriptions for a very large set of toponyms.
Geospatial concepts within GeoNames are typed according to
well-defined classes, and are internally linked according to ad-
ministrative and proximity relations. Concepts in this ontology
are also associated to the corresponding entries in Wikipedia.
• We associated the GeoNames concepts to the textual descrip-

tions, in multiple languages, that are provided in Wikipedia. This
was again made by leveraging existing alignment information.
Recent community efforts such as Wikivoyage7 (i.e., travel guides
in multiple languages) or the Simple English Wikipedia8 are also
associated to Wikipedia and, as such, we linked some of the
GeoNames concepts to these other textual descriptions.
• Wikipedia descriptions can refer to concepts, by linking to other

Wikipedia pages. This linkage structure has been used for sup-
porting named entity recognition [3] and disambiguation models,
and we therefore also kept in our KB the links between phrases
in the Wikipedia descriptions for geospatial concepts (e.g., for
supporting studies in toponym resolution [6]).
• We linked the GeoNames concepts to the corresponding entries

in the DBpedia ontology9, which in turn provides links to Word-
Net10 and to YAGO [1]. Both DBpedia and YAGO classify and
inter-relate different concepts (not just geospatial), in multiple
languages, within a detailed ontology.

3. APPLICATIONS
Table 1 shows some statistics for the produced KB, highlighting

the large number of concepts with textual descriptions and with
polygonal information. Possible applications for this KB include:
• The polygonal geometries can support the training and evalua-

tion of models for geocoding textual documents. Previous stud-
ies have proposed language modeling (LM) approaches [5], in
which (i) the geographic space is first discretized into a set of
non-overlapping cells, (ii) LMs are trained from Wikipedia doc-
uments whose coordinates lay within each cell, and (c) new doc-
uments are geocoded to the centroid coordinates of the most
likely cell for their text, as inferred from the LMs. Alternatively,
through our KB, we can consider approaches where documents
are assigned to a polygonal region, e.g. computed from all the
cells whose LM probabilities are above a given threshold.
• The KB can support the evaluation of document geocoding mod-

els over different types of text (e.g., general contents, descrip-
tions from travel guides, or texts with a simple vocabulary and
short sentences), over textual descriptions for different types of

6http://www.geonames.org/ontology/
7http://en.wikivoyage.org
8http://simple.wikipedia.org/
9http://wiki.dbpedia.org/services-resources/ontology

10http://wordnet.princeton.edu

concepts, and for multiple languages.
• Previous studies on toponym resolution have also relied on point

coordinates associated to noun phrases [6], but one could alter-
natively consider disambiguating toponyms, occurring over texts
in multiple languages, into encompassing polygonal footprints.
• Formal models of spatial relations, together with the polygonal

footprints in the KB, can be used to derive topological, direc-
tional, and distance relations between pairs of geo-referenced
concepts. One can thus consider addressing tasks related to the
analysis of how spatial relations are expressed in natural lan-
guage [2, 7] (e.g., we can use textual descriptions for pairs of
concepts, of different conceptual types, in order to predict the
spatial relation that holds between them).
• The KB can support studies that jointly address the modeling of

spatial and temporal aspects in natural language (e.g., joint doc-
ument dating and geocoding), given that many concepts and/or
facts in DBpedia/YAGO are also associated to a temporal valid-
ity or to a focus time. These data can perhaps also support ex-
periments involving places whose boundaries change over time.

4. CONCLUSIONS
We discussed applications for a KB integrating polygonal ge-

ometries, typed geospatial concepts, and textual descriptions. We
described a simple approach for producing one such KB through
existing open resources, although there are many possible ways to
extend the work described in this paper (e.g., by further integrat-
ing KB concepts with the FrameNet11 dictionary of word senses,
as well as with other resources related to computational semantics,
thus advancing research in spatial semantics [4]). Ongoing work
is focused on the integration of other resources (e.g., increase the
detail for some regions, add more information regarding concepts
such as rivers, increase the amount of temporal information, con-
sider links to Wikipedia from resources such as WikiSource12 or
WikiNews13), as well as on producing a more detailed characteri-
zation of the resulting KB. Through this last aspect, we also hope
to start addressing data quality issues in a principled manner.
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