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Bild 1: Das Lemma “Fachlexikographie”
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Abstract

EcoLexicon, a multilingual terminological knowledge base (TKB) on the environment, provides an internally coherent information 

system which aims at covering a wide range of specialized linguistic and conceptual needs. Knowledge is extracted through corpus 

analysis. Then it is represented and contextualized in several dynamic and interrelated information modules. This methodology 

solves two challenges derived from multidimensionality: 1) it offers a qualitative criterion to represent specialized concepts

according to recent research on situated cognition (Barsalou, 2009), and 2) it is a quantitative and efficient solution to the problem of 

information overload.
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1. Introduction
EcoLexicon 1

1 http://ecolexicon.ugr.es

is a multilingual knowledge base on the 
environment. So far it has 3,283 concepts and 14,695
terms in Spanish, English and German. Currently, two 
more languages are being added: Modern Greek and 
Russian. It is aimed at users such as translators, technical 
writers, environmental experts, etc., which can access it 
through a friendly visual interface with different modules 
devoted to both conceptual, linguistic, and graphical 
information. 
In this paper, we will focus on some of the steps applied 
to extract and represent conceptual knowledge in 
EcoLexicon. According to Meyer et al. (1992), 
terminological knowledge bases (TKBs) should reflect 
conceptual structures in a similar way to how concepts 
relate in the human mind. The organization of semantic 
information in the brain should thus underlie any 
theoretical assumption concerning the retrieval and 
acquisition of specialized knowledge concepts as well as 
the design of specialized knowledge resources (Faber, 
2010). In Section 2, we explain how knowledge is 
extracted through corpus analysis. In Section 3, we show 
how conceptual knowledge is represented and 
contextualized in dynamic and interrelated networks.

2. Conceptual Knowledge Extraction
According to corpus-based studies, when a term is 
studied in its linguistic context, information about its 
meaning and its use can be extracted (Meyer & 
Mackintosh, 1996). In EcoLexicon, the corpus consists of 
specialized (e.g. scientific journal articles, thesis, etc.), 
semi-specialized texts (textbooks, manuals, etc.) and 
texts for the general public, all in the multidisciplinary 
domain of the environment. Each language has a separate 
corpus and the knowledge is extracted bottom-up from 
each of the corpora. The underlying ontology is language 
independent and based on the knowledge extracted from 
all the corpora. The extraction of conceptual knowledge 
combines direct term searches and knowledge pattern 
(KP) analysis. According to many studies on the subject, 
KPs are considered one of the most reliable methods for 
knowledge extraction (Barrière, 2004). Normally, the 
most recurrent knowledge patterns (KPs) for each 
conceptual relation identified in previous research are 
used to find related term pairs (Auger & Barrière, 2008). 
Afterwards, these terms are used for direct term searches 
to find new KPs and relations. Therefore, the 
methodology consists of the cyclic repetition of both 
procedures.
When searching for the term EROSION, conceptual
concordances show how different KPs convey different 
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relations with other specialized concepts. The main 
relations are caused_by, affects, has_location and 
has_result, which highlight the procedural nature of the 
concept and the important role played by 
non-hierarchical relations.
In Figure 1, EROSION is related to its diverse kinds of 

agents, such as STORM SURGE (1, 7), WAVE ACTION (2, 
13), RAIN (3), CONSTRUCTION PROJECTS (6) and 
HUMAN-INDUCED FACTORS (11).They can be retrieved 
thanks to all KPs expressing the relation caused_by, such 
as resultant (1), agent for (2, 3), due to (6, 7), and 
responsible for (11).

Figure 1: Non-hierarchical relations associated with EROSION

Figure 2: Hierarchical relations associated with EROSION

This relation can also be conveyed through compound 
names such as flood-induced (10) or storm-caused (12) 
and any expression containing cause as a verb or noun: 
one of the causes of (9), cause (4, 5, 8) and caused by
(14). EROSION is also linked to the patients it affects, such 
as WATER (15), SEDIMENTS (16), and BEACHES (17).
However, the affected entities, or patients, are often 
equivalent to locations (eg. if EROSION affects BEACHES it 
actually takes place at the BEACH). The difference lies in 
the kind of KPs linking the propositions. The affects
relation is often reflected through the preposition of (10) 
or verbs like threatens (18), damaged by (17) or provides
(19), whereas the has_location relation is conveyed 
through prepositions linked to directions (around, 21; 
along, 22; downdrift, 23) or spatial expressions such as 
takes place (24). In this way, EROSION appears linked to 
the following locations: LITTORAL BARRIERS (21), 
COASTS (22) and STRUCTURES (23). Result is an essential 

dimension in the description of any process, since it also 
has certain effects, which can be the creation of a new 
entity (SEDIMENTS, 25; MARSHES, 29; BAYS, 31) or the 
beginning of another process (SEAWATER INTRUSION, 31; 
PROFILE STEEPENING, 32).
All these related concepts are quite heterogeneous. They 
belong to different paradigms in terms of category 
membership or hierarchical range. For instance, some of 
the agents of EROSION are natural (WIND, WAVE ACTION)
or artificial (JETTY, MANGROVE REMOVAL) and others are 
general concepts (STORM) or very specific (MEANDERING

CHANNEL). This explains why knowledge extraction must 
still be performed manually, but it also illustrates one of 
the major problems in knowledge representation:
multidimensionality (Rogers, 2004).
This is better exemplified in the concordances in Figure 
2, since multidimensionality is most often codified in the 
is_a relation. In the scientific discourse community, 
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concepts are not always described in the same way 
because they depend on perspective and subject-fields. 
For instance, EROSION is described as a natural process of 
REMOVAL (33), a GEOMORPHOLOGICAL PROCESS (34), a 
COASTAL PROCESS (35) or a STORMWATER IMPACT (36). 
The first two cases can be considered traditional 
ontological hyperonyms. The choice of any of them 
depends on the upper-level structure of the 
representational system and its level of abstraction. 
However, COASTAL PROCESS and STORMWATER IMPACT

frame the concept in more concrete subject-fields and 
referential settings. The same applies to subtypes, where 
the multidimensional nature of EROSION is clearly shown. 
It can thus be classified according to the dimensions of 
result (SHEET, RILL, GULLY, 37; DIFFERENTIAL EROSION,
38), direction (LATERAL, 39; HEADWARD EROSION, 49), 
agent (WAVE, 41; WIND, 43) and patient (SEDIMENT, 47; 
DUNE, 48; SHORELINE EROSION, 49). 

3. Dynamic Knowledge Representation
Since categorization is a dynamic context-dependent 
process, the representation and acquisition of specialized 
knowledge should certainly focus on contextual 
variation. Barsalou (2009: 1283) states that a concept 
produces a wide variety of situated conceptualizations in 
specific contexts. Accordingly, dynamism in the 
environmental domain comes from the effects of context 
on the way concepts are interrelated. Multidimensionality
is commonly regarded as a way of enriching traditional 
static representations (León Araúz and Faber, 2010). 
However, in the environmental domain it has caused a 
great deal of information overload, which ends up 
jeopardizing knowledge acquisition. This is mainly 
caused by versatile concepts, such as WATER, which are 
usually top-level general concepts involved in a myriad 
of events. 
Our claim is that any specialized domain contains 
sub-domains in which conceptual dimensions become 
more or less salient depending on the activation of 
specific contexts. As a result, a more believable 
representational system should account for 
re-conceptualization according to the situated nature of 
concepts. In EcoLexicon, this is done by dividing the 
global environmental specialized field in different 
contextual domains: HYDROLOGY, GEOLOGY,
BIOLOGY, METEOROLOGY, CHEMISTRY, 

ENGINEERING, WATER TREATMENT, COASTAL 
PROCESSES and NAVIGATION.

Figure 3: EROSION context free network

Nevertheless, not only versatile concepts, such as WATER,
are constrained, since information overload can also 
affect any other concept that is somehow linked with 
versatile ones. For instance, Figure 3 shows EROSION in a 
context-free network, which appears overloaded mainly 
because it is strongly linked to WATER, since this is one of 
its most important agents.

Figure 4: EROSION in the GEOLOGY domain

Contextual constraints are neither applied to individual 
concepts nor to individual relations, instead, they are 
applied to each conceptual proposition. When constraints 
are applied, EROSION is just linked to propositions 
belonging to the context of GEOLOGY (Figure 4) or 
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HYDROLOGY (Figure 5).

Figure 5: EROSION in the HYDROLOGY domain

Comparing both networks and especially focusing on 
EROSION and WATER, the following conclusions can be 
drawn. The number of conceptual relations changes from 
one network to another, as EROSION is not equally 
relevant in both domains. EROSION is a prototypical 
concept of the GEOLOGY domain, this is why it shows 
more propositions. Nevertheless, since it is also strongly 
linked with WATER, the HYDROLOGY domain is also 
essential in the representation of EROSION. Relation types 
do not substantially change from one network to the 
other, but the GEOLOGY domain shows a greater 
number of type_of relations. This is due to the fact that 
the HYDROLOGY domain only includes types of 
EROSION whose agent is WATER, such as FLUVIAL

EROSION and GLACIER EROSION. The GEOLOGY domain 
includes those and others, such as WIND EROSION, SHEET

EROSION, ANTHROPIC EROSION, etc. The GEOLOGY 
domain, on the other hand, also includes concepts that are 
not related to HYDROLOGY such as ATTRITION because 
there is no WATER involved.
On the contrary, WATER displays more relations in the 
HYDROLOGY domain. This is caused by the fact that 
WATER is a much more prototypical concept in 
HYDROLOGY. Therefore, its first hierarchical level 
shows more concepts. For example, in GEOLOGY, there 
are less WATER subtypes because the network only shows 
those that are related to the geological cycle (MAGMATIC

WATER, METAMORPHIC WATER, etc.). In HYDROLOGY,

there are more WATER subtypes related to the 
hydrological cycle itself (SURFACE WATER,
GROUNDWATER, etc.). Even the shape of each network 
illustrates the prototypical effects of WATER or EROSION.
In Figure 4, EROSION is displayed in a radial structure that
shows it as a central concept in GEOLOGY, whereas in 
Figure 5, the asymmetric shape of the network implies 
that, more than EROSION, WATER is the prototypical 
concept of HYDROLOGY.
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