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Science of language, in particular cognitive semardnd performative pragmatics, offer an
interesting access to risk management, by analyaiigmodeling its intellectual and practical
activities in information and communication pro@sssin particular on disaster reduction
issues. Concepts like “situational awareness”, datination” and “command” have become
integral part of an integrated communication maithelt combines semantic and pragmatic
aspects.

The analysis of risk management terms and collogatiallows detecting these complex
interactions that only integrated models are ablexplain. Computational linguistics provides
methods to increase both, the quantity and theitgualf a large body of authentic corpus
material.

Our approach to terminological lexicography is ¢anly being adapted to the needs of risk
management communication processes, where experts different domains as well as
laypersons have to be able to efficiently commuei@ecross cultural and linguistic borders.
Risk communication methods must not add “linguisigks” to a critical situation; on the
contrary, they must help communication partneisambiguating any linguistic utterance.

Risk terms being concepts, their structure becomeategorization of the underlying events,
properties and relations. The resulting risk orggls a formal, machine-processable model of
risk management knowledge. This knowledge modekessed in a precise terminological
representation in many different languages.

The results of this research project are meantotdribute to the democratic diffusion of
expert competence, which in the field of risk meaits rescue, response, protection, safety
and disaster reduction in real life.

1 From Philosophy to Linguistics and Ontology

The complexity ofdisaster eventas seen from the physical point of view,di$aster aidas
described from a technological perspective, andisdster riskexplained by psychology and
logic, is a convincing, trans-disciplinary appeal ihtegrated models foassessmenand
response Science of language offers an interesting acdsssnalyzing and modelling the
intellectual and practical activities like inform@at, exchange, and intervention processes as
they appear in discourse. Therefore the collediat analysis of linguistic data have become
of great interest for designing risk communicatipmocesses on a trans-disciplinary level.
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Starting with the evidence of the reciprocal irdependence and inference betweeaster
risk andemergencyan efficientmanagementas to combine both in an integrated model. This
is the challenge addressed by the applicationngjulstic positions and propositions for the
benefit of the risk domain as currently carried mut work package on “Human Language
Interoperability” (HLI) within the Integrated PrajeWIN (Wide Area Information Network —
Improving Risk Management). The approach develofsedthis work packages is called
MULTH (Multilingual Terminology & Hypertext) and cludes a combination of different
methods from lexicography, linguistic discourse lgsia, terminology analysis, and user-
oriented hypertext design. The multilingual dimensiof this work has so far focused on
English, French and German and is being extendemthier languages at the moment. The
results of this work include a tri-lingual glossagn online terminology database, a large
corpus collection in the three languages includielipble domain-specific texts from risk
management discourse and many different glossamesing different domains related to risk
management and risk communication.

Up to date linguistic theories and methodologispeeially validated by cognitive semantics
(Bever, Bierwisch) and performative pragmatics ¢6riSearle) have revealta be perfectly
appropriate to model the concept dfsaster reductionon the levels of information,
communication and action. As far as the presentsogre concerned, two directions become
evident, from

. Semantics vianfor mation to “situational awarenessand from
. Pragmatics viommunication andaction to “coordinatiori and “command

Risk language fluctuates between the most absamsattthe most concrete nouns as mono-
lexemes (= one word termsgssessment, awareness fire, waterand collocations as poly-
lexemes (= nominal and verbal multi-word ternm)blic risk awareness, to enhance, improve,
increase risk awarenes€ollocations are fixed by user preferences, besmalinguistically
speaking, they organize knowledge by linking newexastent information, and by creating
frames and scenarios among the instances involved

“Risk sciencke the termthat first appeared in Covello/Mumpower in 1985, hadamably a
philosophical backgroundRisk andhazardare characterized not by “assertion of existence”
but by “modalities of existence” such as “uncettaiand probability”, and “avoidance of
existence”, that defingsrecaution, preventiomndsafety.The constant reference to an entity
whose existence is not wanted, reminds of Greek smhalastic views, but Enlightenment
introduced pragmatic and technical views. Thigk management illustrates the scientific
conversion of the “probability of the existence afdisaster” into its “non-existence”.
“Modalities of existence” more than “existence” aagticularly welcome forisk components:
disaster as object,safety as objective,chance, catastrophe as evaluationsprotection as
obligation and desire. Habermas (1991), who wasested very much in public thinking and
philosophical discourse, takes the example of r@sld develops the notion of connectivity
(Konnektivitat) among disciplines in order to madagentific progress.

These theoretical positions fortify the symbiosfshaman and technical sciences, between
semantics and pragmatics, between ordinary andaspacguage, etc. as a strong conceptual
foundation forrisk managementThe analysis of these terms, expressions, anterssss
focuses on their use in context aatfows detecting profound interactions that onlg th
advanced method of “human language interoperabilgyable to explain. Linguistics is
interdisciplinary in nature. In cooperation withfdmmation technology, the quantity and
guality of most authentic and idiomatic corpus matdncreases and becomes the warrant of
the most efficientisk communicationwhereknowledge of the domainomprehension within
and between linguistic communities become pri@iti/ith risks being transboundary, cross
lingual research and products become a prioritye fibw challenges we address here are
harmonizedrisk information risk communicatiorandrisk action between experts, decision-



makers and citizens being required for the gregessible number of linguistic communities,
the respect of natural language diversity, andti-linguality.

2 Semantic Support for Risk Information

For risk discourse in English, French and Germfaa nultilingual risk terminology developed
in the WIN-MULTH project is a great contribution émhancing risk comprehension in diverse
target communities. Currently there are only fegk rierm collections and glossaries, while
special risk dictionaries in the classical senskexitography don't exist yet. At best, they are
generated semi-automatically by extraction fromcggerisk purpose texts in scientific,
administrative and press publications. Most of taee one-word terms come from general
language, their meaning is settled down in the lgre@ommunity and in monolingual
dictionaries of general languaggeain/pluie/Regen, emergency/crises/Notfalith possible
intercultural differences that have to be explaiiredrder to avoid grave misunderstandings.
Multi-word terms are fixed and standardized terrogaal collocations (Mel'cuk 1995),
phraseological terms (Arntz/Picht 1981); they agyvfrequent in language of special purpose,
they are idiomatic and result from the combinatpogential between basic head terms and
members that quantify and qualifgmergency response, to devise an emergency plan, to
improve planning and response to crisis situations.

Definitions coming from scientific and institutidreuthorities, able to identify and to regulate,
are the resource to understand, explain, and comatenmeanings of domain-specific terms.
They focus on the distinctive semantic featureshefabstract and concrete states, processes
and actions concerned, they reduce linguistic anityigand vagueness, which constitutes a
crucial imperative for risk management. Circuladtyd contradiction are frequent mistakes of
ancient definitions that terminography is deterrdin@ avoid and to eliminate. In spite of the
great number of risk glossaries (usually in themfoof simple word lists), cross-lingual
difficulties arise: entries and definitions in masternational institutional glossaries (OECD-
ISDR, Geneva 2001) are monolingual and always gli&m national institutions, universities
and research centers create their own glossaribeinnational language (SKKK, Koln 2003)
and rarely add English equivalents (CEDIM, KarlsruB005). Mono-lingual glossaries
combine terms with their definitions (TESEC-EUROB&asbourg / Tchernobyl, 2001), but
bi-lingual ones offer only term correspondencesheuit definitions (BfG, Hydrologie). For
these reasons, multilingual risk glossaries witfiniteons specific to each language become
the first necessity for internationd@k cooperation

The following example shows an interesting comperisf cross-lingual definitions taken
from the entry orpublic awareness, risk communication / communicasar les risques /
Bewusstseinsbildung der Offentlichkeit, Risikokomikation (WIN-MULTH Glossary 2006):

English: Interactive exchange of information and opinionsotighout the risk analysis process as
regards hazards and risks, risk-related factors amek perceptions, among risk assessors, risk
managers, consumers, feed and food businesseacdldlemic community and other interested parties,
including the explanation of risk assessment figgimnd the basis of risk management decisions
(EUD).

The processes of informing the general populatioereasing levels of consciousness about risks and
how people can act to reduce their exposure to tuszarhis is particularly important for public
officials in fulfilling their responsibilities toasre lives and property in the event of a disaster.

Public awareness activities foster changes in befrdeading towards a culture of risk reduction.i¥h
involves public information, dissemination, educatiradio or television broadcasts, use of printed
media, as well as, the establishment of informatemmters and networks and community and
participation actions. (ISDR)

French: échange interactif, tout au long du processus dim®ades risques, d'informations et d'avis
sur les dangers et les risques, les facteurs lids @sques et les perceptions des risques, enfe le
responsables de I'évaluation des risques et desiign des risques, les consommateurs, les endgepri



du secteur alimentaire et du secteur de l'alimeatainimale, les milieux universitaires et les astr
parties intéressées, et notamment I'explication desultats de ['‘évaluation des risques et des
fondements des décisions prises en matiere degeahds risques (EUD)

German: Die Prozesse, die allgemeine Bevélkerung zu infeneni, um die Wahrnehmung von Risiken
sowie das Wissen, wie Menschen handeln kdnnen,hten Anfélligkeit gegeniber Gefahren zu
reduzieren, zu steigern. Dies ist besonders widiitigEinsatzkrafte und zustandige Personen, um ihre
Verantwortungen, Leben und Sachwerte im Katastnofallezu schitzen, zu erfiillen. Kampagnen zur
Bewusstseinsbildung unterstiitzen Verhaltensanderurig Richtung einer Praventionskultur. Dies
schlie3t offentlich zugéanglich Informationen, Infationsverbreitung, Bildung, Radio- und
Fernsehsendungen und den Gebrauch von Printmediganse ein wie die Errichtung von
Informationszentren und Netzwerken. (BDR)

The sources quoted in these three languages stifaredt conceptual characteristics in their
definitions of the terms in the respective languagél, there is sufficient conceptual overlap
to establish an equivalence relationship betweemthlti-word terms in the three languages.

According to Pawlowski (1980), human sciences woith fuzzy terms, where definitions
need to be completed in order to reach unambigaomsnunicaitonRiskandrisk reduction
are concepts belonging to the humanities and tmeej with “family resemblances” with and
among related terms and expressions revealed d&isutety important; they function as
synonyms, partial definitions, user illustratiorstéandards of use; they develop a rich and
differentiated potential of meaning and use. Intta-well as interlingually, related terms and
expressions compensate for the lack of completeastiendescriptions in discourse. When
using the results of this terminographical work rigal-life discourse, ambiguities and
uncertainties in discourse can be reduced and edollublic risk awarenesss a good
example:public informationandrisk communicationbeing the most frequent synonyms, and
27 related expressions arouimfiormation and communicationllustrate the same conceptual
field (WIN-MULTH Glossary 2006, B1-B2).

The most evident semantic support comes from tlwmasiological network of risk terms.
Traditional lexicography orders words and terms oading to either formal aspects
(semasiology) i.e. alphabetically, or semantic espdgonomasiology), i.e. conceptually.
According to experts of the domain (and this isoenmon position among the three projects
within the 6" EU framework: ORCHESTRA, OASIS, WIN), the chrongilal cycle of risk
events offers a user-friendly access to the coneéptategorization used in the risk
management model. This model is used by our newoapp to lexicography (Greciano 1989,
1990, 2001, 2005, 2006) as the macrostructureatiodaries and glossaries. This conceptual
approach is the pre-requisite to develop a risklogy. An ontology as defined by information
science is a formal classification system and attwetructureconceptsandknowledge of the
domain (www.teledetection.fr Gruber 1993, Corrazon 2005). Figure 1 shows aular
graphic that visualizes the initial observation @bdhe inferential relation between the
intellectual upper risk activities (ARisk assessmeand B.Public awarenegsand the concrete
concepts in the lower part of the model, disaster events, rescue and protection equipments
and operations(C). Conceptual ordering is chosen as the prihapethod for collecting
linguistic material and for building terminologicallossaries. The resulting conceptual
knowledge organization becomes a so-called maciste within each category, where
interesting observations can empirically be condidmnso the essential impact technology
within A. risk assessmenaind B. public awareness with, for instance, geographic)
information system, data processing, satellite, agmsensing, earth observation, precision
farming for A; civil protection, water management, emergency glagnnclimate monitoring,
forecast, warning system, (applied) monitorifiy B. and further within theescue and
protection equipments and operations the disaster eventgC): extinguisher, ventilation,
hydrograph, stage gauge, oil platform, skimmare realities that make transboundary
technical, economic as well as terminological inétional cooperation and assistance
necessary for many risk-exposed countries.
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Figure 1: The Risk Management Cycle used for omagi the structure of the Risk
Management Glossary

Semantic support for risk information thus mearessbmantic organization of information in
such a way that users of specific information tosiech as terminology databases and
glossaries are able to refer to such informaticoueces either when preparing for their daily
professional work in risk management and relatenviaes, or for using such information in
learning situations for acquiring knowledge abask and risk management. Semantic tools of
this nature are also a pre-requisite for successfaburse. All types of communication require
a sufficient level of semantic congruence amongdbgnitive knowledge structures of all
communication partners involved. Terminologies &pldyed in conceptual glossaries are
used by communication partners to refer to the sdefiaition of terms that otherwise may be
misunderstood due to their inherent polysemy. Tiki®f particular importance in multi-
domain discourse situations when terms that deeelgeparately in different subject fields
suddenly collide in a trans-disciplinary discousgeation.

The following chapter focuses on the pragmaticllef¢he actual use of semantic information
in discourse:

3 Pragmatic Support for Risk Communication

The theories of pragmatics convinced linguistshef efficiency of authentic corpora, of using
genuine idiosyncratic language in order to impr@aanmunicationby the speakers’ use.



Linguists are far from being surprised that spétmlof law (e.g. a national transportation
safety board) and physics (Rubise, Gautier 1995arg® 81) attributeaccidentsand major
hazardsto communicatiorproblems, e.g.,

 The great fire of the ferry ‘Scandinavian Star’ 1890: language difference between
mechanics, board officers and passengers was raggernsible for the tragic event;

* The Boeing crash in Tenerife was attributed to ¢bafusion, if not mistranslation, of
instructions: «ous pouvez vous alignerwas misunderstood as/eus pouvez décoller
and thus caused the passengers’ death.

Conceptually,awarenessimplies knowledge, perceptiorassessmena well asreliability,
necessary focoordinationand command.A holistic pragma-semantic network can thus be
drawn around the conceptaivarenessas figure 2 shows:

knowledge
assessment perception
awareness
co-
ordinaton reliability
command

Figure 2: A pragma-semantic network of conceptsawimed around the key concept of
awareness

Located at the illocution-perlocution level, thencept ofreliability, a semantically more and
more important ethic feature of risk managemenRE®G6) in civil society, is pragmatically
fundamental for the concept cdmmand

The tradition of ordinary language philosophy (\gébstein 1953, Austin 1962, Searle 1969)
has demonstrated “how we do things with words” had made speech acts to become the
basic elements of human communication. lllocutiond aperlocution express the
communicative functions dbrecastingandwarningand great attention is paid to the different
linguistic, lexical and grammatical markers. Thir@o doubt about the action orientation of
risk language:

» the high frequency of predicative nouns expresaitgpn and processescceptance, aid,
assessment, awareness, management, coordinatiomppimga planning, reduction,
response, command;



» the verb phrases disaster occurdp cause a disaster, to establish emergency sex\ice
exert influence on the hazard, to improve risk aamass, risk detection, risk management,
to reduce vulnerability ;

* but above all, the fixed sentendbemselves: formulas, routines, patterns, funatigras
speech-acts, as pragmatic rules and normalizeduatisins in all three languages (i.e.
English, French, and German), that require immediesponseand therefore prohibit
lexical and syntactic transformations and do natvdetime for lexicon consulting. Here,
fixity becomes overwhelming, it is extended fromdaage to situation and becomes an
important user constraint; efficieremergency rescuelepends on the standardized
expression in the precise moment; Affinities depeloetween context and text; and
interlingual correspondences are necessary to gawds and human livesmminent
danger! Inform the fire brigade! Inform the policBtay at home! Listen for warnings on
the radio! Turn on radio and television! Find oulhat protective measures to take! Get off
the street! Find shelter! Take protective measuddstlear! Danger has passed! Listen
out for TV and radio announcemenEbm the pragmatic point of view, these speech act
of risk language are more than assertives (infdongtthey become directives (warnings)
and develop to declaratives (instructions).

In a globalized world with many societal procestdgng place in cross-cultural and cross-
lingual modes, risk communication has become asertaliural event in itselfRisk situation
awareness, risk coordination, and risk commaand increasingly processes taking place in
multi-lingual communication situations. This faotquires parallel text research for all
languages involved. Language professionals such trasslators, technical writers,
communication designers, linguists, language teachetc. are using special methods of
multilingual terminology management (Wright/Budi®97/2001), designed as a method of
information and knowledge management fully embeddad contextualized in complex
workflows and thus fully integrated in real-worldustions at the levels of semantiasd
pragmatics.

It takes a long time to prepare oneself for comptexnmunicative tasks such as risk
communication, where the challenge is to asseswation from the perspective of possible
dangers to objects or living beings and to commateicto persons directly or possibly
involved in such situations and making them awdra 0sk situation and instructing them to
behave in a specific way to reduce their persois&l IGeneral language as acquired as a
mother tongue must be further developed by studetdsa special language of the domain
they study. By acquiring the domain knowledge & freld of study, students acquire the
terminology of the field in this language, and viegsa — studying the terminology of the field
is a key to understand the complexity of a dombliowadays such domain-related language
acquisition methods are supported by elLearning-ousthBy a combination of 3 methods,
CALL (computer-assisted language learning), CLlILontent and language integrated
learning), and elLearning, it is now possible toiglespecific learning environments that
enable students to acquire specific language skiltkcross-cultural skills that enable them to
communicate in risk situations focusing on natunakzards when members of different
language communities are involved (Budin 2004a4BP0in a co-operative project between
several universities, domain students of ecologh different mother tongues acquire foreign
language skills in order to communicate with eatlteq while in the same learning group
students of translation studies acquire contentvieage in several languages in order to
enhance their competence to mediate between pamis in cross-lingual communication
situations. Domain terminologies in each languayelved become the point of departure for
students of translation and terminology who gragudarn to assess the quality of
terminology data bases and high-quality glossariesuse them adequately in specific
communicative situations, and to prepare such gless themselves. The WIN-MULTH
project has become an ideal learning situatiomfany students at the Center for Translation
Studies at the University of Vienna during theudies: in a collaborative work process in
multiple languages, students prepare small glassanmi different bi- and tri-lingual language



combinations in a terminology database that islalis in an online eLearning environment.
Multilingual terminology management has become wxiat part of translation management.
Translation management refers to a comprehensiveegdure covering all procedures of the
computational management of translation procesgassing a broad spectrum of computer
tools (including machine translation systems, ti@itn memory systems, term bases, etc.),
modelling these processes into operational work flnodels, and including economic and
human resource management aspects (Budin 2005).

In this context it is important to differentiatecally between two concepts discussed above,

i.e.terminologyandontology

» a terminology: an (organized) set of concepts dm&rtdesignations (including the
relations among them) in a domain and its speai@lage (Budin 1996)

» on ontology: an explicit and formal specificatioh @ conceptualization of a domain
(Gruber 1993)

So the question arises: What do they have in comamohwhere are the differences between
the two concepts? The common root is classicalc)ogiith Aristotelian categories and
conceptual hierarchies. They share purposes ardidas: organization of data, information,
knowledge, content; support for machine translaiod machine assisted human translation.
Both aim at reaching a common understanding ofraaily, they are supposed to help people
sharing knowledge within an organization or in mltted professional communities who
work on reaching common goals, and both help imesging and explicitating knowledge. So
where are the differences? An important differereefound in the different degrees of
formalization and explicitation. From an operatiopaint of view, this gradual difference has
important implications, since a lot of intellectueffort is usually necessary to make implicit
knowledge explicit and to formalize this explicindwledge, as is necessary in ontology
building. Full ontologies include logical reasonimgles (first order logic, frame logic,
description logic, etc.) and constraints on the ofsthese rules. This is due to the fact that
ontologies are used only for computer applicatiovis)e terminologies are also prepared for
human consumption. Terminologies are limited to doaspecific concepts and designations
(ontologies are not) and usually focus more onrtlieguistic and communicative functions
and they capture much more cross-cultural relgtimitd many of the asymmetries between
culture-specific conceptualizations and their lekizations on the cross-lingual level (Budin
2005). The current work in the WIN-MULTH project iow to build multilingual domain
ontologies bottom-up from existing domain termirgis. Figure 3 shows a small extract of a
formal ontology currently built in the framework thfe WIN-MULTH project: terminological
data as produced during the previous phase of netogical analysis and documentation are
now being formalized and “ontologized” in an ongyoeditor tool. This ontology is still
monolingual, the next step is then to align eacmatingual ontology to each other according
to the multilingual glossary that forms the preuisge and basis for this phase in the work
process.
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In summing up it has become evident that philosmadhilinguistic and domain-specific
semantic and pragmatic knowledge and discoursectstes are the theoretical and
methodological basis for building mono- and muhglual glossaries and databases and for
using them in domain-specific discourse situatidite area of risk communication needs such
a solid, trans-disciplinary basis in order to becgssful in communication, due to the many
challenges we are facing in real-time risk situaiaviuch more work still needs to be done to
close the gap between the technological needs liti-nsk, real-time, multi-lingual, and multi-
site situations that require immediate, reliabled anambiguous communication in order to
save lives, reduce damage to property and peraodsto motive society and decision makers
to take the necessary measures to avoid future.rikis will only be possible with a
comprehensive risk communication strategy basesbbid pragma-semantic methods.
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