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Introduction 

To solve many tasks information from multiple sources is required, and therefore one common 

access to this information is needed. This information is provided by different suppliers coming 

from various information communities with differing conceptualizations of the world.  

To overcome these different world views, to reuse and share geo-information successfully, 

integration has to be realised not only on a syntactical level, but also on a semantical level. A 

semantic description of meaning and relations between concepts enables a better understanding 

that allows high-quality ad-hoc integration. 

Semantic similarity assessment is a way of finding corresponding concepts to integrate. This 

paper investigates the use of spatial relations for the ad-hoc integration of relevant information. 

Integration via Semantic Similarity 

Rodriguez and Egenhofer introduce similarity assessments based on three components: synonym 

sets, distinguishing features and semantic neighbourhoods [2]. Using synonym sets polynyms and 

synonyms of terms can be identified and classified as entity classes. The goal of using synonym 

sets is to detect equivalent words that likely refer to the same entity class. The second component 

compares features of concepts. This approach is based on the ratio model of Tversky, which 

calculates the similarity using the number of same and distinguishing features [3]. 

Semantic neighbourhood, the third component, compares hierarchical relations like hyponymy 

and meronymy relations by searching for a common concept both relate to. A neighbourhood of a 

concept A is defined as all concepts Ci which have a smaller distance to concept A than the radius 



of the neighbourhood and the concept A itself (Figure 1). The distance between two concepts is 

measured along the shortest path in the net of unidirectional arrows that represent the hierarchical 

relations. The size of the neighbourhood can be defined by its radius - if the radius equals 1, only 

the immediate neighbours lay in the neighbourhood. 
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Figure 1: Semantic Neighbourhood "River" With Radius=1 [2] 

Spatial Neighbourhoods and Example 

Rodriguez and Egenhofer distinguish semantic relations in is-a and part-of relations, but these 

hierarchical relations constitute only a small part of existing types of semantic relationships. 

Spatial relations like “next-to” play an important role especially for geo-information, therefore it's 

essential to use these relations for similarity assessment. This paper proposes spatial relations as 

an additional way to calculate similarities and claims that other relations apart from hyponyms 

and meronyms are necessary to calculate similarity, for example action relations, e.g. river "flows 

into" sea or affordances, e.g. river "affords" navigation. 

If two concepts have the same relation to the same concept in a neighbourhood, they can be 

considered as similar. To set up neighbourhoods some basic connections like a common 

vocabulary between ontologies must already explicitly exist. 

The following example investigates the corresponding concept(s) to “floodplain” via spatial 

neighbourhoods. One data source is the ecological data from the Environment Agency of England 



and Wales and the description of the semantics from the water framework directive and a second 

data source, OS MasterMap from Ordnance Survey of Great Britain, is used as the topographical 

data source. The task is the mapping of existing flooding areas for a flood warning system. Since 

OS MasterMap contains exact geographic and topologic information about geo-objects this data 

is used to extend the ecological data. 

 

 

next to

next to

 

 

Figure 2: Topologic Relations 

According to the ecological data-sources, floodplains are periodically flooded areas next to rivers. 

Potentially correlated concepts are investigated by searching the spatial neighbourhood (next-to-

relations) of concept "river" in OS MasterMap (Figure 3). The river-concept in both data-sources 

was identified as similar before. 

Definitions:

Flood Basin: An area of land around a river which 
floods during periods of high rainfall.

Watermeadow: An area of fertile grassland on a 
floodplain periodically flooded by a stream or river.

Carse: Stretches of low alluvial land along the banks 
of some Scottish rivers.

Haugh: A low-lying meadow by the side of a river 
in Scotland and Northern England.
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Figure 3: Spatial Neighbourhood of Concept River in OS MasterMap 



The search returns eight concepts, among them the corresponding concept "flood basin" and the 

very similar concepts "watermeadow", "carse" and "haugh" [1]. This spatial neighbourhood gives 

a very good result because the search returned 100% of the corresponding concepts in OS 

MasterMap. To separate out the four unsuitable concepts, additional similarity measurements can 

then be applied. 

This example underlies the assumption that both ontologies contain a relation "next-to" with the 

same meaning. As well only corresponding concepts like river are compared to reduce the 

number of neighbourhood comparisons. Real world data-sources need to be based on a similar 

vocabulary and structure to keep this approach practicable. 

Conclusions and Future Work 

The approach of semantic similarity assessment by Rodriguez and Egenhofer is reused in the 

context of ad-hoc geo-information integration. This paper focuses on using spatial 

neighbourhoods for similarity assessment of concepts which is of major importance to geo-

information. An example is given for applying spatial neighbourhood to an integration use case. 

Future work will investigate the usability of spatial neighbourhoods for integration on instance 

level. Furthermore the neighbourhoods will be extended to other non-hierarchical relations like 

function or affordance neighbourhood. 
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