Some Considerations in Structuring a Terminological Knowledge Base

Rita Marinelli Giovanni Spadoni
Istituto di Linguistica Computazionale C.N.R. Sauro Spadoni s.r.l. Shipping Agency
Via Moruzzi 1, 56124 Pisa Italy Via delle Cateratte 90, 57100 Livorno Italy
Rita.Marinelli@ilc.cnr.i g.spadoni@saurospadoni.it

Abstract 1 The Terminological Database

Exploiting the computational instruments of ItalWordNet The terminological subset has been structured according to
(IWN), we built a terminological Database containing aboutthe design principles of the generic wordnet, i.e. applying
3000 lemmas. This allowed us to outgo the concept of “dic-the same semantic relations model and exploiting the pos-
tionary”, and obtain data not only described (by the defini-sibility — available in IWN through the Inter-Lingual Index
tion), but also codified (by relations), easily managed auto{ILI) — of linking the specialized terms to the corresponding
matically and linked to the corresponding closest conceptslosest concepts in English.
in English through the Inter-Lingual Index (ILI). We started ~ We started to design the terminological data base top
to design the terminological data base top level, identifyinglevel, identifying the most relevant and representative do-
the most relevant and representative domain concepts. main concepts or basic concepts (BCs), which constitute the
The users demand has determined the need of manageot nodes of the specialized database we are developing.
ing the ever-increasing new technical terminology which in-  The set of BCs has been selected taking into account:
cludes also very different domains as the juridical or the eco-
nomic one.
Up to now our database is connected, by means of the
'plug_in’ relations, to the general ontology which IWN 2. Terms that have a huge number of hyponyms.
inherited from EurowordNet. 3. Terms that are significant (only) in that knowledge
Now we outline a new domain ontology design, for bet- field.
ter defining the boundary of this research, setting the base
of the terminological concepts and gaining more functional [N this case, term and base concept are assimilated, that is
information. Before defining the ontology, a reflection is pre- the main concepts of the terminological database are ‘terms’.
liminary about the concept of 'term’ and ‘domain’, the 'rele- ~ As a first step, for the beginning of our work on the mar-
vance’ of each term, the knowledge potential of the termino-time domain, it was important to get a comprehensive list
logical lexicon, together with the possibility of manipulating Of the most salient terms. So we started from one hand, with
this knowledge with huge cognitive effects, specifying how the definition of the most general concepts in the domain (us-
to represent it as a concrete (suitable to be instantiated) datfg the above criteria) and the subsequent specialization of
structure. the concepts (top-down development process); on the other
The set of characteristics recognized in our terminologicaihand, we decided to define the most specific concepts, and
Database and verified, lead us to qualify it a Knowledge Baséhen to group them under more general concepts (bottom-up
System, that is a body of represented knowledge, based ondgvelopment) (Marinelli et al., 2003).
conceptualized view of the world, with axioms and inference ~ This ‘combination’ approach may be considered the eas-
rules productive of new knowledge generated from existingiest, since the concepts ‘in the middle’ tend to be the more

1. Terms belonging either to the generic lexicon or to the
specialized one.

one. descriptive concepts in the domain (Rosch, 1978).
The exploiting IWN and its semantic relations available
Introduction as a reliable instrument, allowed us to outgo the concept of

“dictionary”, and obtain data not only described (by the def-
inition), but also codified (by relations): data structured only
3Ifabetically in the dictionaries taken into account can be-
come synsets, linked to each other by many types of seman-
tic relations fiyperonymy, hyponymy, holo/mero paetc.)
which can also be easily/nimbly managed automatically.
There are three kind of semantic relations in the Database:

We were encouraged to perform this type of study by a pre
cise request of specialized professional users asking for
terminological maritime dictionary written in Italian and re-
ferring to the English, prevailing in this field, therefore ex-
ploiting the availability of the computational instruments of
ItalWordNet (IWN) able to handle this type of information.,
we have carried out the building of a terminological database

(DB), which contains about 3000 lemmas, belonging to the e Internal relations: the information is encoded in the
maritime domain. form of lexical-semantic relations between pairs of
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synsets (synonym sets). Synonymy and hyponymy ar@.1 Relevance Salience Functionality

the most important relations encoded; this linguistic we think that relevance, salience and function have a fun-
model is very rich and contains many other lexical- gamental role in governing selection. Salience and relevance
semantic relations such as part of, cause, purpose, sulyye theoretical notions which are influential in accounting for
event, belong-to-class relations etc.. (n. of relations:how or why certain objects, concepts, properties or actions
4581). are highlighted or preferred in natural language processing
e Equivalence relations:between the Italian synsets and (Pattabhiraman and Cercone, 1990), while the use or func-
the closest concepts (synonyms, near synonyms, etcjon and contextual factors interact in the interpretation of
in an Inter-Lingual Index (ILI), a separate language- utterances.
independent module containing all WN1.5 synsets but2 1.1 Relevance

not the relations among them. By this link the possibil- grom the cognitive point of view the meaning potential of a
ity to use IWN and the terminological DB for multilin- - om can be explained by the importance it has as input that
gual applications is ensured. (n. of relatioR879. satisfies our expectations of relevance.

e Plug-in relations: allow to link the specialized word- The search for relevance is a basic feature of human
net to the generic one connecting a terminological sub-cognition, which communicators may exploit, improving
hierarchy (represented by its root node) to a node of théheir knowledge on a certain topic.
generic wordnet (n. of relation286). According to relevance theory, an input is relevant to

an individual when its processing in a context of available

Up to now our database is connected, by means of the,sqmptions yields a positive cognitive effect. (Sperber &
‘plug_in’ relations, to the general ontology which IWN \ynis0n 1995).

inherited from EuroWordNet (Marinelli et al., 2004). _ The notion of relevance to an individual, for a given
Now we propose to outline a new domain ontology designagsymption and an individual with access to a variety of
and to show that the terminological semantic database Cagynexts is a matter of choice. The aim of the individual is

actually have all the features to be considered a Knowledgg, hoose the best possible combination of assumption and

Base System (KBS). S context; we claim that the choice is again governed by the
We deem however that first it is necessary to do SOMe&arch for maximal relevance (Wilson, 1998).

considerations about some outstanding concepts which we 1pa most important type of cognitive effect is a contextual

have to face with. implication, a conclusion deducible from input and context

together, but from neither input nor context alone.
2 The Concept of Term g _ P
2.1.2 Salience

Depending on our experience, we have ascertained that it . . .
very difficult to evaluate which are the BCs, because it is no;\%hIIe relevanceis related to speaker-internal factors such

possibile to determine with absolute precision if “ship”, for as goals and motlvatlonallencels conngctgd with context
instance, is a term, and if it is, why it is a term: why among and.speaker-ext.ernal objects or properties: a strong and sup-
the most representative terms of the specialized lexiconPOrtive context Improves processes of knowledge compre-

there are synsets belonging either to the terminologicaE??}S'on'_-trhle hl?hfer t?e It(_evr(]al_nsté;]l|enceo:‘(arr'1 cr’rt:fgt’sth? nt
wordnet or to the generic one. igher is its level of activation in the speaker’s mind. Salie

A reflection is preliminary about the definition of ‘term’ meanings of the words are the meanings that stand out as

or ‘terminological unit’ and the features that make the sam most prominent in our minds and shape how we speak and

word considered in the generic DB to become a term in chhOW W,e th'_nk' F_or information to be sahent_- to_ be foremost
In one’s mind- it needs to undergo consolidation, that is to

specialized lexicon. . . :
We refer to recent and significant theories of terminologybe stored or coded in the mental lexicon (Giora, 2003).
(Cabré, 2003) and to some more cognitive aspects of linguis2-1.3  Functionality
tic theories to support our considerations. From a functional point of view, particular aspects of a given
The terminological units in specialized domains differ context (such as the topics discussed, the language users and
from the lexical units because of their cognitive and prag-the medium of communication) define the meanings likely
matic conditions. A term and a word are different by their to be expressed and the language likely to be used to express
way of meaning. those meanings, taking into account the way the linguistic
The terminological or specialized value of a unit is ac- dynamics can activate the meaning potential of the words.
tivated when the communication context requires it, high- The terms are a way to know; actually, linguistics, phi-
lighted by a selection of precise semantic features correfosophy and the technical-scientific disciplines consider ter-
sponding to the specialized meaning of the unit in ‘that’ de-minology as a ‘conjunction’ of units with an essential aim,
termined specific field (Cabré, 2003). and, therefore, with a functional value (Cabré, 2000). In the
There is a strong relationship between the concept oflifferent applications a twofold function of the terminologi-
‘term’ and the concept of ‘domain’: “the existence of the cal units is activated: the specialized knowledge representa-
concept ‘domain’ is required before the concepts ‘terms’ ortion and its conveyance. The terms are used in the special-
‘terminology’ can be consolidated”. (Kaguera, 1998). ized communication, characterized by linguistic and prag-
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matic factors: pragmatics study how the meaning potentialgunction or “extensionally” by the set of all elements that
are completely specified and actually used by the speakersatisfy the given property.
terms are worth of a new more dynamic approach, consider- To do this, the domain has to be structured by means of a
ing the meaning not only as ‘content’, but as a way to changesystematic explicit (formal) specification of how to represent
the state of information of the speakers (Chierchia, 1997). the objects, concepts and other entities that are assumed to
The specialized communication admits different levels ofexist in the/this area of interest and the relationships that hold
specialization, various degrees of knowledge opacity, severadmong them.
indexes of cognitive and terminological density and distinct  For Artificial Intelligence (Al) systems, what “exists” is
aims; and to take this into account means to consider thenat which can be represented; so we can describe the onto-
terms with all the meaning and knowledge potential they canggical structure defining a set of representatidgeahs and
have (Cabré, 2000). (formal) axioms and rules that constrain the interpretation
led and well-formed use of these terms, so that an inferential
3 Knowledge Base mechanism (possibly very simple) for knowledge managing
The second consideration about the specialized lexicogan be elicited.
structuring is concerning the nature and structure of Domain. Eyery knowledge base or knowledge-based system is
3.1 Domain committed to some conceptualisation, explicitly or implic-
Domains may be more or less specific; domains may be morgly' Choosing a C(.)nceptualisation.is the first. stage of Knowl-
or less tangled (Poli, 2002). The maritime domain includese‘jge represgntatlon concerned with designing and using sys-
also many other fields of knowledge ranging from meteo-Fems for stor!ng knoyvledge - facts an.d .rules about some sub-
rology to astronomy, from law and maritime contracts to Jector domaln (Marinelli and Roventini, 2005).
transport technology. The detailed structuring of a context e define a common “vocabulary” for researchers who

of analysis with respect to its sub-domains a very comple%‘eEd to share information in this domain, for profession-.
task. Within our lexicon, in fact, we find different levels of &lS @nd not professionals as well to enable reuse of domain

specificity depending both on the hierarchical structure of<"owledge, to clarify and separate domain and operational
taxonomies and on the many lexical items coming from var-Knowledge. We describe our domain structure taking into ac-
ious disciplines strictly connected with maritime navigation COUNt the need of managing the ever increasing new techni-

and maritime transport. They were included and encoded if@! terminology which includes also very different domains

our terminological database aiming at representing this com@S the juridical or the economic one. Our approach to infor-

plexity. mation integratio_n_and ontolog'y building is not to create_a

Now we want to better define the domain of interest "0mMogeneous, rigid system with a reduced freedom of in-
drawing on the ‘extensive’ definition of terminology given as t€rpretation, but admitting and navigating alternative inter-
‘the set of all terminological units belonging to a specialized Prétations, conceiving different context of use which has to
knowledge field’ (Cabré, 2000), that can be represented in be promptly highlighted for effective usefulness. To do this

more schematic and formal way by the symbolic languageVe réquire a comprehensive set of basic concepts, organized
of the FOL. in such a way to admit the existence of different possible

We would give an inductive definition of ‘term belonging Pathways among subdomains under a common conceptual
to this specialized lexicon’, that suggests how it is possible tdf@mework. Our analysis and modelling processes should be
collect the elements of the set considered, defining it througtguided by domain independent criteria and relations i.e. by
its genesis/developing. an upper ontology.

We can use a function symbol and the First Order Logic WN top ontology can be considered as an upper on-
formalism; FOL is often used for knowledge representation:tology, including the most general high level concepts, di-
it is considered as the formalized substitute of the naturavided at the first level in three types of entities: tff#&drder
language. entities that are distinguished in terms of four main ways

We define the predicative functioit “concerning the sea, 0f conceptualizing or classifying a concrete entity (Origin,
the navigation, the transports” and the set of argument value®rm, composition, function); the" order entities, clas-

for which this function is defined: sified using two different classification schemes (the Situ-
ationType and the SituationComponent); tHé Brder en-
M = (vx.f (x)) tities limited in number and so not further subdivided. A

domain-independent (upper) ontology should characterize
all the general notions (such eause, subevent, part, object,
process, location, movement, persetc.) that are needed
to talk about navigation, charting, goods species, transport
techniques, etc.

Our domain structure is described defining a core set of
3.2 Knowledge Base and conceptualization terms representing the main two subdomains specified in the
The conceptual universe represents the domain and themaritime terminology that are: thechnical/nauticabnd the
domain can be defined ‘intensionally’ by the characteristictransportone, to be supported by specialized documentation

wheref is the “ characteristic function” of the sbbecause
(every) its argument is an element .

So M can be considered the ‘conceptual universe’
(Lyons) or ‘domain’ specified by the set of argument values
for which the function is defined.
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and studied by ontological engineers and domain experts in We propose to find a set of rules and constrains to explicit

close collaboration. They are general enough to be the roah order to give and possibly grant an axiomatic structure for

nodes of the core ontology we are developing. The model othe conceptualization of the database.

this structure is WN-like, as the database itself as well: the The deduction and proof activity originates the knowledge

most important relations are the is-a relations and among thehat is implicitly contained in the initial knowledge appear-

“horizontal” relations, only a subset is exploited (is means,ing in the form of axioms.

for purpose, role, has instance, etc.). In facts, they seem to

be the most appropriate to characterize the main conceptud-3 Inference Rules

schemas that people of the technical-nautical or maritimeknowledge differs from data or information in that new

transports “world” actually use, that is activity plans, pro- knowledge may be created from existing knowledge using

grams involving particular devices for cargo stowage, gooddogical inferencei.e. the logical process by which new facts

shipping, navigation managing, etc. (See Fig. 1 and Fig. 2) are derived from some known facts by the application of
While the top concepts are mostly domain dependant, thénference rules.

link with the Top Ontology of IWN remains exploiting again Inference is usually a multi-step process. Each step

the plug-in relations: in such a way it is possible to guar-leading from premises to conclusion must be licensed by a

antee either general and “basic/fondational” information, orrule of inference in the system (Pustejovsky, 2004).

detailed information directly connected with the specific do- A KB expressed in a predicative language can be asked

main. In particular it has to be noted that by the means of then a forward or a backward way: in the first case, beginning

plug-in relation connecting these BC to correspondent IWNfrom initial facts, applying repeatedly the inference rules one

concepts, our “tool” allows to extend the IWN top ontology can obtain all that springs out; in the second case, beginning

to the maritime domain: through the semantic relations link-from the fact that we want to obtain, we try to test if it is

ing the synsets, every term “inherits” the top ontology defi- deducible from the initial facts.

nitions and becomes itself an integral part of the structure.  We can consider the inference rule allowing us to confirm
At the same time while codifying a term in the maritime the transitivity or the inheritance of titeyperonymyelation

database, the “tool” allows the reference to the BC of theor of thehyponymyelation, i.e.:

terminological ontology embedding the term in the semantic Ancoraggio (anchorage)as_hyperonynmanovra (ma-

network. noeuvre)

Upper and core ontologies provide the framework to Manovra <manoeuvrd)as_hyperonymziope (actio.n)
integrate in a meaningful way differentewson the same Ancoraggio (anchoragéjas_hyperonyrazione (action)

domain, such as those represented bygiheriesthat can be Barca (boathas_hyponyrbarca a vela (sailing boat)
done to an information system (Gangemi, 2005). (see Fig. 4 barca a vela (sailing boatias_hyponyndinghy (dinghy)
and Fig. 5). barca (boathas_hyponyndinghy (dinghy)

For generality, we prefer to define an ontology rather In this way the hyponyms of “barca a vela” (sailing boat)
loosely as a set of terms, associated with definitions in natbecome also the hyponyms of “barca” (boat) and therefore
ural language and, if possible, using formal relations andhis type of relation can be increased, expanded to a more
constraints, about some domain of interest. Terminologi-n"umerous set of hyponyms.
cal Ontologies used for natural language applications tend We could propose also an inference rule that allows to
to be more general (high-level, abstract), especially suctgonfirm the transitivity of the part-of relation:
language-related ontologies, while Domain Models used Nave (ship)has_mero_parscafo (hull)
for domain-oriented applications are naturally more specific  Scafo(hull)has_mero_parfasciame (planking)

(Hovy, 2001). Nave (shiphas_mero_partasciame (planking)

A collection of knowledge represented using some knowl-  Applying this inference rule means to obtain new explicit
edge representation language is known as a knowledge basand inferredpart_of relations.

We view a Domain Model as an ontology that specializes Ve could propose also an inference rule that allows us
on a particular domain of interest, and fits to our terminolog-t0 inherit the part-of relation through an hyperonymy or
ical knowledge base representation. through an hyponymy chain:

In this case the semantic relations, inherited from the Albero di maestra (mainmast)as_hyperonymalbero
generic database IWN, are viewed as the knowledge repre‘-maso
sentation language in the database; we can consider as ax-AI0€ro (masthas_mero_partesta d'albero (masthead)
ioms in this knowledge base the constrain/rule regulating Albero di maestra (mainmasthas_mero_parttesta
the application of the semantic relations, e.g.: compelling afi @lbero (masthead)
to define the proper names instances of classes and not hy- Alberatura (mastinghas_mero_paralbero (mast)
ponyms, or b) to consider tHeelongs_to_classelation as Albero (masthas_hyponyrtrinchetto (foremast)
the ‘characteristic’ code available only for proper names, or Alberatura (masting)as_mero_parrinchetto (foremast)

c) to apply theantonymyrelation only between synsets be-  Studying other types of relations such as taeiserela-
longing to the same grammatical category, etc. tion or thehas_subeventelation, that are available in the
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DB for verbs coding, we deem interesting to focus on the be-our experience, can be considered representative of these
haviour of the transitive property with the verbs approdare two sub-domains and useful to develop a specific domain
attraccare, ormeggiarsi: ontology.
Approdare (to shord)as_subeverdttraccare (to dock) These terms could be considered the main concepts in
Attraccare (to dockhas_subeverdrmeggiarsi (to moor)  the ontology and become the ‘anchor’ points in our domain
Approdare (to shoréhas_subevemirmeggiarsi (to moor) hierarchy.
Issare le vele (to hoishauseprendere vento (to take the Hereafter an example is shown concerning the term “stato

wind) del mare” (sea condition) as it appears in the Ontology
Prendere vento (to take the wincBuseaumentare veloc- navigation tool (Fig} 313).

ita (to take speed) In the Figure$ 3]3 ar[d 4 it is possible to see respectively
Issare le vele (to hoisauseaumentare velocita (to take the link with the IWN Top Ontology and the link with the

speed) specific ontology.

It would be worth while highlighting the behaviour of the  As pointed by Gruber (1993), there is no single correct
transitivity of these two relations, comparing what happensontology-design methodology. The concepts that we present
in the generic Italian Wordnet and in the terminological one.here are the first ones that we propose as useful in our

We think that it is possible to speak about a “weak” Domain Model development purpose.
transitivity, i.e. possible and a “necessary” transitivity, i.e.
conceiyed as sequence of actions strictly tied up by aconclusion
causality relationship.

Moreover also the possibility of applying the The above characteristics, verified in our terminological
xpos_near_synonymrelation implies inferences pro- Database, lead us to qualify it a Knowledge Base System
ductive of knowledge. We can consider the knowledge(KBS), thatis a body of represented knowledge, based on a
potential that is implicit in every semantic relation of conceptualized view of the world, with axioms and inference

the database to confirm the inferential capabilities of therules productive of new knowledge generated from existing
Knowledge Base System. one. In order to manipulate this knowledge we aim at

Many other examples of semantic relations in the termino-SPecifying how the abstract conceptualisation is represented
logical database could be taken under consideration to con®S @ concrete data structure; we want to show/highlight that
pare the generic and the specialized database, starting frothis possible to build a ‘deductive terminological database’
some pract|cal examp|es to focus in particular on the refer.from Wh|Ch one can infel' mUCh more information than from
ence relationship, to investigate about our intuitions of theinitial relations, always considering that ontology design is
semantic commitments, based on a system of inference rulecreative process, trying to guarantee not completeness, but
in anyway realized in our mind. We have to take into accountconsistency (Gruber, 1993) and that we can assess its quality
such rules supposing that they are useful and necessary glarging, testing and refining it, actually, using it (Friedman
deal with sets of objects with a certain structure and pointNOy and McGuinness, 2001).
out structural properties.

In choosing a Domain Model there are several viableReferences
alternatives: we have to determine which one would work
better for the planned task, or would be more intuitive, more
extensible, and more maintainable. An ontology is a model
of reality of the world that is not fixed, but dynamic and the
concepts in the ontology must reflect this reality (Friedman~"_"
Noy and McGuinness, 2001) and its potential capacity. 9'2 (2,003)’ 163'199' .

Up to now we dealt with the terminological KBS, exam- Chierchia G., Semantica, Bologna, Il Mulino, 1997.
ining the most significant points in the field both of cognitive Friédman Noy N., McGuinness D.L., “Ontology Develop-
linguistics and of pragmatics: the concept of ‘term, the def- Ment 101: A Guide to Creating Your First Ontology”.
inition of ‘domain’, the conceptualization of the maritime  Stanford Knowledge Systems Laboratory Technical Re-
terminology, the figuring of axioms and inference rules in  POrt, 2001.
the system. We have also to refer about the KB manageGangemi, A., Development of an Integrated Formal Ontol-
ment, by means of a tool developed for the treatment of the 09y and an Ontology Service for Semantic Interoperabil-
data and the semantic relations, now increased and upgraded. ity in the Fishery Domain, Draft project plan v.7, CNR —
The program for extending and/or querying the termin0|ogi_ Institute of Cognitive Sciences and TEChnO|OgieS, Ontol-
cal Knowledge Base allows also the building and the updat- 09y and Conceptual Modeling Group, 2005.
ing of the specific ontology. At the moment a few conceptsGiora R., On our Mind: Salience, Context, and Figurative
are inserted, representing the two main subdomains speci- Language, New York: Oxford University Press, 2003.
fied in the maritime terminology. Hereafter (see FFig] 3.3 andGruber, T.R. (1993). A Translation Approach to Portable
Fig.[d)) the set of concepts is shown regarding the techni- Ontology Specification. Knowledge Acquisition 5: 199—
cal/nautical and the transport domain, which, according to 220.

Cabré Castelvi M. T., La terminologia: representacion y co-
municacion, Institut Universitari de Linguistica Aplicada,
Barcelona, 2000.

Cabré Castelvi M.T., Theories of terminology, Terminology
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= Taopal

=l fuzzpngm(1]
! < mizure1, [ [measure]]
=l hag_hyperangm(l]
- metearalogia marittima 1, [ [maritirme m

metecrologia; -[metearology] Studio dei fenomeni meteoralogici, anche per prevedere le ey
- meteorologia maritima; -[maritime metearalogy)]
[+ previgioni; -[weather forecast)
: tato del mare; -condizioni del moto an | wento, nfente ad una sca
L shata del vento: -condizioni del venta [mizurate seconda la scala Beaufart,
e misUNe; -[measure)
o pubblicazioni: -[publications]
- zeghalazione; -[zignalling)
- emergenza; -femergency)
oo geogratia; -geography]
e acranimi; acronyms)
- eventi; -[event]
- trasporto; -[transport]
- nawvigazione; -[navigation)
- mare; {zeal
- zport; -[gport)

1B

mare agitato-1, rough s2a1. [ mare con onde pil alte con extese zone spumeggianti [2,5-4 mt.] & vento che raggiunge | 49 kmdora, Comizponde 2
mare calmo 1, calmn 221, [ calma, bonaccia, superficie liscia; comizponde al 07 grade della scals Douglas.]

mare corboe 1, short seal, choppy seal, [ espressione che indica lo stato del moto ondoso caratterizzato da ohde ripide & rawvicinate, che sbatte
mare grogsee 1, high 281, [ mare in burasca con spuma e spruzzi violenti, con onde da 6 3 9 mt. e vento fra B2 & 88 kmiora. Comizponde al 7 g
mare mosso 1, slight 221, [ mare increspato, con onde da 0.5 & 1.25 mt. e vento fra 12 & 19 kmdora. Comigponde &l 27 grado della scala Dougla
mare poco mosso-1. smooth sea 1. [ mare abbastanza tranauillo, con onde fino & 2 0.5 mt. & venta fra B & 11 kmiora. Corisponde al 2° grado dell
zcala Douglas 1. [ scala intermazionalmente stabilita (el 1923 a Copenhagen] che definizce 10 gradi [da 0 ad 9] dello stato del mare. ] Bt
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D soncetto 1404

l * prioruncia lstaln del mare

Concetto Corrente [N stato del mare-1, [condizioni del moto ondasa & del vento, fiferite ad una scala intemazionaliments stabilta (scala Dougl

relazioni | alberw iperonimi | albera ponimi | 1L | Plug_in | top_ante ento_spec

meteoralogia 1, [ [metsorolaay] Studio dei fenomen metecrologicl, anche per preveders [ evoluzion del tempo atmasferico ]
meteorclogia maritima1, | (martime meteorologyl]
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