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TERMINOLOGY OF HYDROGRAPHY

RELEVANT TERMS AND CONCEPTS
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Abstract

Which terms do hydrographers use in their communication? Which ones do they use
particularly often? And which terms do exclusively exist because hydrography
exists? With the methods of terminology science it is possible to systematically
derive the terminology of hydrography. In this paper, | describe how terms can be

collected and how concepts can be identified starting from the German language,
how English equivalents can be assigned and how the terms can be made available
in a terminology database. This paper is focused on describing the methodological
approach, illustrated by selected examples. The methods could be transferred to
other languages, but could also be used to update the IHO Hydrographic Dictionary,
for example. First results suggest that the terminology of hydrography is not too
extensive. In addition to the purely hydrography-exclusive terms, hydrographers also
use numerous terms from other disciplines. However, hydrographers should at least
know a few hundred concepts to be able to communicate competently. This paper
also contributes to the debate on the term hydrospatial.

Keywords: terminology, term extraction, terminology database, synonyms, prefer-
red terms, Hydrographic Dictionary S-32, DIN 18709-3, hydrospatial

Résumeé

Quels termes les hydrographes utilisent-ils dans leur communication ? Quels sont
ceux qu'ils utilisent le plus frequemment ? Et quels termes existent exclusivement
parce que I'hydrographie existe ? Grace aux méthodes de la science de la termino-
logie, il est possible de déduire de maniére systématique la terminologie de I'hydro-
graphie. Dans cet article, je décris comment les termes peuvent étre collectés et
comment les concepts peuvent étre identifiés a partir de la langue allemande,
comment les équivalents anglais peuvent étre attribués et comment les termes
peuvent étre mis a disposition dans une base de données terminologique. Cet
article se concentre sur la description de I'approche méthodologique, illustrée par
des exemples choisis. Les méthodes pourraient étre transférées a d'autres langues,
mais pourraient également étre utilisées pour mettre a jour le Dictionnaire hydrogra-
phique de I'OHI, par exemple. Les premiers résultats suggérent que la terminologie
de I'nydrographie n'est pas tres étendue. Outre les termes purement hydrogra-
phiques, les hydrographes utilisent également de nombreux termes issus d'autres
disciplines. Cependant, les hydrographes devraient au moins connaitre quelques
centaines de concepts pour pouvoir communiquer de maniére adéquate. Cet article
contribue également au débat sur le terme hydrospatial.

Mots clés: terminologie, extraction de termes, base de données terminologiques,

synonymes, termes préférés, Dictionnaire hydrographique S-32, DIN 18709-3, hy-
drospatial
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Resumen

¢ Qué términos usan los hidrografos en su comunicacion? ¢Cuéles usan con
particular frecuencia? Y ¢qué términos existen exclusivamente porque existe la
hidrografia? Con los métodos de la ciencia de la terminologia es posible derivar
sisteméticamente la terminologia de la hidrografia. En este articulo describo como
se pueden recopilar los términos y cémo se pueden identificar conceptos
empezando en el idioma aleman, como se pueden asignar equivalentes en inglés y
como los términos pueden estar disponibles en una base de datos terminoldgica.
Este articulo se centra en describir el enfoque metodoldgico, ilustrado mediante
ejemplos

seleccionados. Los métodos se podrian transferir a otros idiomas, pero también se
podrian usar para actualizar el Diccionario Hidrogréafico de la OHI, por ejemplo. Los
resultados iniciales sugieren que la terminologia de la hidrografia no es demasiado
extensa. Ademas de los términos puramente hidrograficos, los hidrégrafos también
usan numerosos términos procedentes de otras disciplinas. Sin embargo, los
hidrografos deberian conocer al menos varios centenares de conceptos para poder
comunicarse de manera competente. Este articulo también contribuye al debate
sobre el término hidroespacial.

Palabras clave: terminologia, extraccion de terminologia, base de datos de termi-

nologia, sinébnimos, términos preferidos, Diccionario Hidrografico S-32, DIN 18709-
3, hidroespacial
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1. INTRODUCTION

Hydrographers use terms for their communication, they communicate with other hydrographers
as well as with experts from other scientific disciplines. But they rarely deal intensively with the
meaning of a term. With one term though, this was different recently. Suddenly, there was a dis-
cussion about the use of the term hydrospatial (e.g. Hains et al., 2021; Jonas, 2021; Ponce,
2020). | would like to take this discussion as an opportunity to show how a terminologist ap-
proaches such a term (see chapter 5). For this purpose, | present my PhD project at the
HafenCity University Hamburg, in which | am investigating the terminology of hydrography from a
German perspective.

In my work on the editorial board of Hydrographische Nachrichten (Journal of Applied Hydrogra-
phy), | regularly notice that the various authors do not always use the same term with one and the
same meaning. Mostly it is only a matter of nuance, but sometimes the sentences reveal a differ-
ent understanding of the concept in important details, for example, when it comes to the question
of what habitat mapping incorporates in its entirety. Then there are terms that actually have sev-
eral meanings, these are the so-called homonyms. A good example is the term Bathymetrie
(English: bathymetry), which has at least four different meanings in German (more on this in
chapter 2.4).

Far more often, however, synonyms are used, i.e. words that mean the same thing. If an author
uses several synonyms in a text — for example mainly sub-bottom profiler, sometimes the abbre-
viation SBP and for variety sometimes sediment echo sounder — this can lead to misunderstand-
ings. This is because readers do not see the synonymy; and if they do not know that the terms
are synonymous, they imagine something else and misunderstand the message of the text.

But even if the meaning of the terms was clear, the question arises as to which terms actually
play a role in hydrography. Which terms do hydrographers need to know? And do all the words
that hydrographers use actually belong to the terminology of hydrography?

| had to realise that not all terms are listed in the currently available standards, dictionaries and
glossaries. There are quite a few terms in the reference books that are no longer up-to-date or
that originate from other scientific disciplines. Therefore, | have decided to test methods with
which the terminology can be systematically identified in order to build up a terminology database.
If the methods prove useful, they could also be used to update the Hydrographic Dictionary (IHO,
2019), for example.

2. METHODOLOGICAL APPROACH

In order to be able to make the terminology available in a terminology database, terms must first
be collected, then sorted conceptually and finally evaluated. The necessary methods are provided
by terminology science (a good overview is provided by e.g. Arntz et al.,, 2014; Drewer and
Schmitz, 2017; Hennig and Tjarks-Sobhani, 2016; 1SO, 2019). | have chosen the following proce-
dure:

First, | compiled a text corpus (see chapter 2.1). From the text corpus | extracted terms (chapter
2.2). | then examined which terms are synonymous (chapter 2.3), | also looked for homonyms
(chapter 2.4). Hereupon, | thought about which synonyms should be used preferentially (chapter
2.5). Then | determined how often the individual terms occur in the text corpus (chapter 2.6). A
further step is to determine which terms belong exclusively to hydrography and which have origi-
nated from other disciplines (chapter 2.7). It is helpful to look at existing reference books to get to
know definitions and equivalents (chapter 2.8). The crucial step is then to create conceptual sys-
tems to show how the individual concepts are connected (chapter 2.9). The conceptual systems
form the basis for definitions (chapter 2.10). Once the definitions are established, the next step is
to search for English equivalents (chapter 2.11). The final step is to make the terminology publicly
available in a terminology database (chapter 2.12).
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2.1 Compiling a text corpus

First, | compiled an extensive text corpus. This text corpus serves as the basis for all investiga-
tions, especially for term extraction and frequency distribution. Since it is good practice to conduct
the research in one’s native language, the text corpus initially consists only of current German
papers.

| have selected all papers published in Hydrographische Nachrichten (Journal of Applied Hydrog-
raphy) between 2008 and 2021 (issues 80 to 118, available at dhyg.de/index.php/
hydrographische-nachrichten/hn-archiv). Hydrographische Nachrichten is the only regularly pub-
lished journal for hydrography in the German-speaking world; it is published by the German Hy-
drographic Society (DHyG). In addition to these 39 issues, there is a conference volume pub-
lished in 2018 by the German Association for Geodesy, Geoinformation and Land Management
(DVW). In these altogether 40 sources, 368 German papers were published. These papers equal
a total of about 2,500 standard pages (a standard page consists of 1,800 characters).

At this time, the text corpus is limited. An important requirement was that the papers should be of
a certain standard and quality; this applies to papers that have been proofread by the editorial
staff of a professional journal.

For the search for equivalents, | also evaluate the papers published in English in Hydrogra-
phische Nachrichten (85 in number) as well as other English publications, for example profession-
al journals, textbooks and selected IHO publications.

2.2 Extracting term candidates

There are two ways to find out which terms occur in the text corpus: either read and mark the
terms or use specialised term extraction software.

| used a component of the terminology management system Acrolinx from Acrolinx GmbH in Ber-
lin for this task. The software enables semi-automatic detection of term candidates. Term candi-
dates are words that have the character of terms according to the algorithms of the software. The
result is a long list that can be sorted alphabetically. For each term candidate detected by the
software, all sentences in which the term candidate occurs are quoted (these are the context sen-
tences).

By no means all term candidates in the list are terms in the field of hydrography. Therefore, it was
necessary to go through the list, term candidate by term candidate, in order to identify the terms
relevant to hydrography and to select the most meaningful context sentences.

As an example, | explain the procedure using the first three sentences from an abstract published
in German and English in issue 117:

"Nur etwa 20 % des Meeresbodens sind bislang mit Facherecholoten kartiert worden. Grolere
zusammenhangende Flachen werden selten systematisch und hochauflosend kartiert. Stattdes-
sen gibt es den Ansatz, dass Forschungsschiffe Bathymetriedaten auf Transitstrecken aufneh-
men."

"Only about 20 % of the seabed has been mapped with multibeam echo sounders so far. Larger
contiguous areas are rarely mapped systematically and at high resolution. Instead, the approach
is for research vessels to record bathymetric data on transit routes."

In these sentences, the terms Meeresboden (seabed), Facherecholot (multibeam echo sounder),
kartieren (to map), Forschungsschiff (research vessel), Bathymetriedaten (bathymetric data) and
Transitstrecke (transit route) occur.

The other term candidates suggested by the software, Flache (area), hochauflésend (here trans-
lated as at high resolution) and Ansatz (here translated as approach) are not terms, they are not
worth to be included in the terminology.
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| took an iterative approach to term extraction. | started with an issue of Hydrographische Na-
chrichten and selected the terms from the term candidates. These terms were known from then
on, so they were no longer suggested as term candidates in the next term extraction.

Little by little, 1 worked through all 40 sources. In the end, | had identified a total of about 5,900
terms with the help of term extraction. | have added around 700 further terms. These are either
different spellings (for example with a hyphen) or synonyms that | found in other sources, for ex-
ample, on websites or in reference books (chapter 2.8). In total, | have currently (January 2022)
collected about 6,600 terms.

2.3 Recognising synonyms

Now the question arose, which of the 6,600 terms are synonymous. Synonymy is when two words
have the same meaning, when they denote one and the same concept, when they stand for one
and the same object. A well known example is height, elevation and altitude.

The synonymy is often obvious, for example in the case of the abbreviation AUV, which originates
from English and is also common in German, and the full expression autonomes Unterwas-
serfahrzeug (English: autonomous underwater vehicle or autonomous undersea vehicle).

The synonymy of the terms bathymetrische Konturlinie, Hohenlinie, Isolinie, Konturlinie, Tiefen-
kontur and Tiefenlinie (in English depth contour; examples of other English synonyms follow in
chapter 2.8) can only be recognised with prior knowledge. The corresponding context sentences
prove that the different synonyms are used in the same meaning, although the terms Tiefenlinie
(depth contour) and Hohenlinie (height contour) seem to denote opposite concepts.

After reviewing all 6,600 terms, | gradually recognised almost 3,300 synonyms. These 3,300 syn-
onymous terms stand for 1,200 concepts. All 6,600 terms represent about 4,500 concepts in total.
For some concepts, | was only able to identify two synonyms, for a few concepts considerably
more. Number one is the multibeam echo sounder (Facherecholot), for which | was able to find
another 16 German synonyms in the text corpus (see Figure 1).

Figure 1: 16 German synonyms for Facherecholot (multibeam echo sounder). In some cases, Eng-
lish terms are also used in German papers in German spelling (for example Multibeam). Some synonyms
could also refer to other types of echo sounders (for example Mehrkanalecholot, Vielkanalecholot).

2.4 Recognising homonyms

A homonym is a word that has several meanings. So the one word denotes at least two concepts,
we can name different objects with it.

Identifying homonyms is not that easy. Whether a term is used in different meanings can only be
recognised by reading all context sentences belonging to the term. Sometimes the whole para-
graph has to be checked to get to know the full context in which the term was used.
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The German term Untiefe has two meanings. On the one hand, it means the shallow place in a
body of water (English equivalents are shallow or shoal). On the other hand, it means the particu-
larly deep place in a body of water (the English equivalent is depth as in "in the depths of the
ocean"; or a deep as the opposite to a shoal in a bathymetric surface or DTM). While in German
the two opposing concepts can actually be denoted by one and the same word, there is clarity in
English. However, shoal is also a homonym, it stands not only for the shallow place or the sand-
bank, but also for a school of fish.

Another example is the term Bathymetrie, which is really specific to hydrography. | was able to
identify four main meanings in German: 1. It is a branch of hydrography that deals with the mor-
phological structure or the topographical shape of the bottom of a body of water (according to
some definitions it is only about the seabed). 2. In the original meaning of the word, it stands for
the measurement of water depth. 3. It is also used for the measurement results, which describe
the topographical shape of the bottom of the water. 4. And it is used as a synonym for seabed
(only very rarely also for the bottom of inland waters). The English equivalent bathymetry is also
used in various meanings.

So far, | have been able to discover 84 German homonyms among the 6,600 terms. These 84
homonyms represent at least 171 concepts.

2.5 Specifying usage

In order to avoid misunderstandings in communication, it makes sense to think about the usage of
the terms. The goal is clarity of understanding. The motto is therefore: If there are synonymous
terms, then only one term should be used consistently. And if a homonym is used, then always in
one meaning.

The usage is differentiated between preferred, admitted and deprecated (according to 1SO, 2019).
Of the various synonyms, only one may be used preferentially; the usage of all others is rejected.
Only exceptionally it is reasonable to allow the usage of a second synonym. This is particularly
the case with common abbreviations.

The abbreviation GIS exists in both German and English. In German, GIS stands for Geoinfor-
mationssystem or Geographisches Informationssystem (or Geografisches Informationssystem).
For the same concept, however, there are also the terms Raumliches Informationssystem and
raumbezogenes Informationssystem with the corresponding abbreviation RIS.

In English, GIS stands for geographic information system. The terms geographical information
system, geoinformation system and geo-information system are used much less frequently.
Sometimes the term geospatial information system is also used. All terms mean the same thing
(see Table 1).
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Table 1: Synonyms for Geoinformationssystem (geographic information system)
indicating usage and frequency.

Now the question arises, which term should be used preferably besides the admitted abbreviation
GIS. The decision does not have to be made arbitrarily. There are linguistic criteria. First and fore-
most, a term should be precise and unambiguous. In particular, it should be possible to see
directly what a compound term means. Of course, the term should also be grammatically and
linguistically correct. Furthermore, it should be used widely and readily understood (see also
chapter 2.6). And it would be good if the term is easy to pronounce, which includes being as short
as possible.

This is why in German the choice falls on the term Geoinformationssystem. The longer form
Geographisches (or Geografisches) Informationssystem is problematic both grammatically and
orthographically. The synonyms raumbezogenes Informationssystem and R&umliches
Informationssystem are not very common in hydrography, so the abbreviation RIS is not applica-
ble.

In English, the choice falls on the term geographic information system due to its common usage.
All other variants should therefore be declared as deprecated. However, the synonym geospatial
information system is noteworthy (more on this in chapter 5).

2.6 Determining frequency

The different terms are used with varying frequency. | could find some terms in the text corpus
only once. For other terms, there are over a hundred occurrences in the text corpus. | therefore
systematically determined the frequency. In this way, | wanted to find out which terms are really
relevant.
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Furthermore, the frequency can also be used for the choice of the preferred term, because it says
something about the common usage (see chapter 2.5 and Table 1). Thus, | found that the abbre-
viation GIS occurs over a hundred times in the text corpus (category +++++). For the term Geoin-
formationssystem | counted 35 occurrences in 14 sources (category +++). All other synonyms
occur less than ten times (category +). In this case, the frequency distribution confirms the deci-
sion on usage previously made on the basis of linguistic criteria. However, the number of occur-
rences may also give reason to reconsider the decision on usage.

It is interesting to see how the frequency of the approximately 5,900 terms extracted from the text
corpus is distributed. A lot of terms occur only very rarely in the text corpus. And only a few terms
occur very frequently.

More than 5,100 terms occur once to a maximum of ten times in the text corpus (category +).
Almost 500 terms occur eleven to 25 times (category ++). Just 174 terms occur between 26 and
50 times (category +++). 78 terms occur 51 to 100 times (category ++++). And 48 terms occur at
least 101 times (category +++++).

A really surprising finding is that over 3,500 terms appear in only one source of the text corpus.
These terms are obviously not very common. Often they are compound words that are formed
rather spontaneously, for example: Satellitenbilddatenauswertung (in English: satellite image data
analysis). A total of 2,356 terms even occur only once in the text corpus. These terms may be
technical, but they are probably not really important, for example, Bodenriickstreukoeffizient
(ground backscatter coefficient) or Lattenpegelablesung (stream gauge reading). The frequency
distribution makes it possible to filter out the terms that are probably important. The terms in the
categories ++ to +++++ are likely to be important, i.e. about 800 in number.

2.7 Assigning terminology group

A second way to identify the terms that are crucial for hydrography is to differentiate them accord-
ing to terminology groups (following Roelcke, 2010, pp. 55-60). This is about the technicality of a
term or concept. | distinguish between intra-subject, inter-subject and extra-subject terms.

Intra-subject terms belong exclusively to the technical language of hydrography. The intra-subject
terms therefore exclusively exist because hydrography exists. Consequently, these terms are also
predominantly used in internal communication between hydrographers.

Inter-subject terms originate from other technical languages, for example oceanography, hydrolo-
gy, hydraulic engineering, cartography. A hydrographer must understand these inter-subject
terms because they are necessary for interdisciplinary communication.

Extra-subject terms have their origin in the technical languages of basic scientific fields, for exam-
ple geography, physics or mathematics. These extra-subject terms are used in many technical
languages, sometimes also in the technical language of hydrography.

I have not yet completely finished assigning the terms to the three terminology groups (as of Jan-
uary 2022). It appears that of the approximately 6,600 terms, about 1,000 to 1,200 fall into the
intra-subject terminology group. Initial estimates indicate that about half of these intra-subject
terms also occur in at least two sources of the text corpus (which does not yet mean that they fall
into category ++).

The following can be foreseen: of the 800 most frequent terms in the text corpus (categories ++ to
+++++, cf. chapter 2.6), at best one third can be assigned to the intra-subject terminology group.
In their communication — whether within hydrography or across disciplines — hydrographers use a
considerable amount of terms from other technical languages. There are probably around 500 to
600 central concepts that are important for hydrography, so all hydrographers should learn them
in their education.
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2.8 Evaluating reference books

Unfortunately, there is no reference book that lists the most important intra-, inter- and extra-
subject terms of hydrography. In any case, there are only a few reference books specialised in
hydrography, primarily the Hydrographic Dictionary S-32 (IHO, 1994, 2019), the German standard
DIN 18709-3 "Gewasservermessung" (English title: "Hydrographic surveying") (DIN, 2012) and
the FIG-Fachworterbuch (BKG, 1999).

DIN 18709-3 was published in 2012, the standard defines 170 concepts. In addition to the Ger-
man terms, partly with German synonyms, the English equivalents are often presented. It is nor-
mal that only comparatively few concepts are defined in a standard. The objective of a standardi-
sation body is to agree on the most important concepts and terms. However, it is surprising that
only 99 of the 170 concepts are mentioned in the text corpus. There are two possible reasons for
this: either | did not compile the text corpus in a representative way (more on this in chapter 4); or
irrelevant concepts were included in the standard. In fact, | think some entries in the standard are
not closely related to hydrography, for example rechtweisend Nord (true north) and Gitter Nord
(grid north).

In 1994, the IHO published the 5th edition of the Hydrographic Dictionary (IHO, 1994). It is a mon-
olingual dictionary which at that time listed 6,064 English terms marked with IDs. The IDs were
used to identify the French and Spanish equivalents in the French and Spanish versions of the
dictionary, which were published somewhat later. In 2007, an appendix with ECDIS-related terms
was published, about 150 in number (IHO, 2007). The content of the Hydrographic Dictionary is
now available in wiki format on the IHO website (IHO, 2019). The inventory has now grown to
6,255 terms. The Hydrographic Dictionary Working Group has also published a Chinese and an
Indonesian version in addition to the English, French and Spanish versions.

The Hydrographic Dictionary does not exist in German. However, there is a list of more than
6,000 word pairs in English and German. This list was compiled many years ago on the basis of
the 5th edition of the Hydrographic Dictionary for internal purposes at the Federal Maritime and
Hydrographic Agency (BSH). The content of the list was also accessible in a wiki on the DHyG
website between 2006 and 2010 (DHyG, 2007). | have compared the German terms in this list
with the 6,600 terms | have collected. Only about 700 terms are identical. Now, it may be that the
list is incorrect in some places or contains synonyms that | have not yet recognised as such. Also,
almost 200 more terms have been added to the Hydrographic Dictionary since 1994. Neverthe-
less, at best only one sixth of the terms appear in my text corpus. This can also have two rea-
sons: either | did not compile the text corpus in a representative way; or the Hydrographic Diction-
ary contains a large number of terms that are now historical, or terms that are only remotely relat-
ed to hydrography because they originate, for example, from navigation, meteorology, oceanogra-
phy or printing.

Nevertheless, a look at the Hydrographic Dictionary was helpful. Because it gave me about 700
definitions and 700 equivalents, and from a source that can be considered reliable.

Other specialised encyclopedias, dictionaries and glossaries that | evaluate are listed in Table 2.
This shows that — as far as | know — there is no reference book that defines all the essential con-
cepts of hydrography. Most reference books cover related disciplines (for example, cartography,
geoinformation, hydrology, hydraulic engineering), they mostly list terms that are inter-subject
from the perspective of hydrography. Rather coincidentally, a few intra-subject terms of hydrogra-
phy are listed in these reference books. These are the terms that are required for interdisciplinary
communication with hydrographers from the perspective of the other disciplines.
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Table 2: Reference books used.

Even if the various reference books do not list too many terms known from the text corpus, they
are still valuable sources. On the one hand, the definitions can be compared, which helps to iden-
tify any divergent understanding of the terms. On the other hand, the reference books sometimes
give further synonyms and English equivalents. In this way, the collection of German synonyms
can be completed, and synonyms can easily be gathered in English as well.

In chapter 2.3 | identified the synonyms for Tiefenlinie (depth contour). In the text corpus | found:
bathymetrische Konturlinie, Hohenlinie, Isolinie, Konturlinie, Tiefenkontur. Now, with the help of
the reference books | was able to complete the collection of synonyms.

The Gl-Lexikon (Gl-Lexikon, 2016) lists the following synonyms for which there are no occurrenc-
es in the text corpus: Isobathe, Hohenlinie im Gewasser, Hohenlinie unter Wasser, Tiefenkurve,
Unterwasserhohenlinie. In addition, the Gl-Lexikon knows the following English equivalents: bath-
ymetric contour, depth contour, isobath, submerged contour.

The Hydrographic Dictionary provides the following synonyms: contour, contour line, depth con-
tour, depth curve, height contour, isobath; and there is also a reference to fathom curve and
fathom line.

DIN 18709-3 knows the Tiefenlinie and the synonym Isobathe as well as the English equivalent
depth contour.

After looking through all the reference books available to me, | was able to gather a total of 13
synonyms in German and 12 English equivalents. Of course, the usage must now be re-
evaluated. However, | come to the same recommendation as DIN 18709-3: in German the term
Tiefenlinie is preferred, in English the term depth contour.

2.9 Creating conceptual systems

When looking at the various synonyms for Tiefenlinie (depth contour), the terms with the word
component Hohe (height) are remarkable, for example Unterwasserhéhenlinie (verbatim: under
water height contour). In fact, the term Hohenlinie (height contour) is sometimes used, although
the lines of equal depth under water are meant (five occurrences in four sources of the text cor-
pus). In addition, there are lines of equal height that lie above a reference surface on land. These
are quite rightly referred to using the term Hohenlinie (height contour).
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Figure 2: Conceptual system for isoline, depth contour and height contour.

A conceptual system can be used to show how the two concepts are related. Figure 2 clearly
shows that they are neighbouring concepts. The superordinate concept is roughly defined as a
line connecting points that are at the same elevation level. An appropriate term for these lines
would be Niveaulinie, Konturlinie or Isolinie (contour line or isoline). The common feature of all
three concepts is the course of the line through points of equal height. The superordinate concept
does not distinguish between height and depth, but the subordinate concepts are specific. On this
basis, precise definitions can be written (see chapter 2.10).

Since hydrography also examines the course of water boundaries and the nature of the adjacent
land strip, it is useful to distinguish between Hohenlinien an Land (height contours on land) and
Tiefenlinien unter Wasser (depth contours under water). If both are meant, one should generally
speak of Niveaulinien, Konturlinien or Isolinien (contour lines or isolines).

Excursus: The preferred term must now be defined for the superordinate concept (see chapter
2.5). In this case, | would prefer the use of Isolinie (isoline), although the term can also refer to
other parameters, for example salinity (isohaline) or temperature (isotherm). The term Konturlinie
(contour line) is a homonym, it also stands for the outline, thus meaning the line characteristic of a
shape. The term Niveaulinie would be unambiguous, but it is quite uncommon.

A more complex conceptual system is shown in Figure 3, which shows the relationship of different
echo sounders. Besides the simple navigational depth sounders and fish finders, there are sur-
veying echo sounders and handheld depth sounders. Surveying echo sounders are divided into
area echo sounders and line echo sounders. The multibeam echo sounder and the multi-channel
echo sounder are subsumed under the area echo sounders. The classification criterion in this
case is the areal survey as opposed to the linear survey.

Figure 3: Conceptual system for echo sounders.

85



INTERNATIONAL HYDROGRAPHIC REVIEW MAY 2022

An alternative classification criterion would be the number of channels, so a distinction could be
made between multi-channel echo sounders (Mehrkanalecholote) and single-channel echo
sounders (Einkanalecholote). Nothing would change in the rest of the conceptual system.

To me, however, the relevance to practical application — areal versus linear surveying — seems
more important than the technical aspect — several channels versus one channel.

As soon as a conceptual system shows the arrangement of the concepts, definitions can be
written for all essential concepts.

2.10 Writing definitions

A definition is a brief explanation that states the specific characteristics of a concept. The defini-
tion is intended to show the relationship to other concepts. A good definition follows a certain pat-
tern. Particularly suitable is the intensional definition (German: Inhaltsdefinition), in which, starting
from an already defined superordinate concept, the limiting characteristics are named that distin-
guish the concept to be defined from its neighbouring concepts (Arntz et al., 2014, pp. 65-67,
ISO, 2019). Much simpler is the extensional definition (German: Umfangsdefinition), where all
subordinate concepts of the concept to be defined are mentioned (Arntz et al., 2014, pp. 67; 1SO,
2019). By naming superordinate concepts and neighboring concepts or all subordinate concepts
in the definitions, it becomes apparent which concepts make up the conceptual system.

Example 1: The definition for the depth contour (Tiefenlinie) from chapter 2.9 is: "Isoline con-
necting points lying at the same depth below a reference surface. Compare: height contour."

In contrast, the height contour (H6henlinie) is defined as: "Isoline connecting points lying at the
same elevation above a reference surface (for example, sea level). Compare: depth contour."

In both cases, the common superordinate concept is named: the isoline. The difference can be
determined by the position below or above a reference surface.

For the definition of the isoline (Isolinie), a mixture of intensional and extensional definition is suit-
able: "In cartographic representations, a line describing the shape that connects points that lie at
the same elevation level. Distinction is made between height contour and depth contour.”

Example 2: A surveying echo sounder (Vermessungsecholot) can be defined as: "An area
echo sounder or line echo sounder used for surveying purposes." (Extensional definition.)

An area echo sounder (Flachenecholot) can be defined as: "Surveying echo sounder used for ar-
eal surveying of the bottom of a body of water. Distinction is made between multibeam echo
sounder and multi-channel echo sounder.” (Mix of intensional and extensional definition.)

A multibeam echo sounder (Facherecholot) can be defined as: "Area echo sounder that
measures on several channels simultaneously, with the individual beams arranged in a fan
shape. Compare: multi-channel echo sounder.” (Intensional definition.)

A multi-channel echo sounder (Auslegersystem) can be defined as: "Area echo sounder consist-
ing of several single-beam echo sounders arranged side by side and attached to an arm, espe-
cially suitable for surveying shallow waters. Compare: multibeam echo sounder." (Intensional defi-
nition.)

A definition should convey what constitutes the concept. It should locate the position of the con-
cept in a conceptual system and show the relationships to other concepts. This is best achieved if
only preferred terms are used in the definition (in the latter cases, for example: bottom of a body
of water, single-beam echo sounder).

Anyone who wants to find out the meaning of a term is interested in a definition. The definition
provides the explanation. If a term is a homonym, there are several definitions. However, defini-
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tions also play an important role with regard to translation into other languages, as they make it
possible to agree on suitable equivalents with experts from other countries.

2.11 Searching equivalents

| was already able to collect equivalents when evaluating reference books (chapter 2.8). How-
ever, with regards to the 800 most frequently occurring terms in the text corpus, the number of
findings was limited. Therefore, the question is what possibilities there are to find equivalents be-
sides consulting dictionaries.

A very good source are (German) papers in which the authors provide English equivalents, which
is not at all uncommon. The same authors have often published papers in English on the same
topic, which are worth browsing.

Even better are parallel texts, which are texts that exist in two languages. If the texts are transla-
ted professionally, they can be evaluated sentence by sentence, which makes it quite easy to
identify the equivalents (cf. the example with the abstract in German and English from chapter
2.2).

A less time-consuming method is to use translation tools based on artificial neural networks.
These translation tools have knowledge of grammar, they are linked to numerous dictionaries and
they have been fed with vast amounts of parallel texts. However, it can be assumed that these
translation tools neither know dictionaries from the field of hydrography nor have they been
trained with hydrographic literature. In this respect, the translations must not be taken over
unchecked.

| will use three examples to show how | gather the equivalents.

Example 1: The first example is about the topography of the seafloor, i.e. the cartographic
representation of the relief, which is called Meeresbodentopographie in German. However, there
are some synonyms (Figure 4), for example Meeresbodenrelief or Seegrund-Topographie, but
also Bathymetrie (see chapter 2.4). Looking for equivalents, | checked the Hydrographic Diction-
ary and found seabed topography and submarine relief in it. For both English equivalents there
are references in the English papers of Hydrographische Nachrichten. Nevertheless, | also used
the machine translation service of DeepL, a deep learning company (www.deepl.com). DeepL
suggests seabed relief, seafloor relief and seafloor topography. However, these are rather un-
common words for which | could find no evidence in the text corpus; but seafloor topography is
widely used in the GEBCO community.

Figure 4: Searching for equivalents: Meeresbodentopographie.

Example 2: The second example is about sounding with a single-beam echo sounder, where
profile surveys are taken along a profile line (along transverse profiles or longitudinal profiles)
(Figure 5a). In German, this is called Linienpeilung. This term is also mentioned in DIN
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A line of sounding (singular) could be the single line along which profile surveys are conducted
during a line sounding with a single-beam echo sounder. Thus a single-beam echo sounder gen-
erates a single line of soundings along a sounding line during a line sounding. Looking at this def-
inition of line of sounding or sounding line, the German synonymous terms Messlinie, Peillinie,
Peilungslinie and Profillinie come to mind (Figure 5b). Three of these terms occur in the text cor-
pus, but not in the German-English dictionaries. So | had to look up the appropriate equivalent in
the Hydrographic Dictionary again. There | found four entries: line of sounding and sounding line,
but also references to lead line and leading line (whereby it is questionable whether the last two
terms denote the same concept). The preferred term could be sounding line, but even this choice
has to be confirmed by hydrographers whose mother tongue is English.

Figure 5: Searching for equivalents: Linienpeilung (a) and Profillinie (b).

Example 3: The third example involves a relatively new technology. The events in the wa-
ter column are recorded with a multibeam echo sounder, for example, to show the emission of
gas bubbles (Figure 6). In German, the term Wassersaulenkartierung has become established. It
is also often referred to as WCI, which is the abbreviation of Water Column Imaging. This English
term also occurs very often in German texts. In this case, it is quite easy to determine the English
equivalent including the admitted abbreviation.

To test the performance of machine translation tools, | entered Wassersaulenkartierung into
DeepL and Google Translator. Both suggest water column mapping as the English equivalent.
The expression also fits well with the German term, but it is not used in English.

Figure 6: Searching for equivalents: Wasserséulenkartierung.

The examples should illustrate that it is not trivial to find equivalents, especially to determine the
preferred English equivalent, which is also due to the fact that there tend to be even more syno-
nyms in English than in German. It will not work without the help of experts from English-speaking
countries who confirm the equivalents on the basis of the definitions.
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However, the examples should also show that important concepts and the associated German
and English terms are not yet listed in any reference book.

2.12 Providing terminology in a terminology database

A terminology database that can be accessed online is a convenient way to make knowledge on
concepts and terms available. A professional terminology database has several advantages over
an alphabetically organised reference book. The terminology database must fulfil two essential
criteria: it must be concept-oriented and term-autonomous (Drewer and Schmitz, 2017, pp. 129-
131; Arntz et al., 2014, pp. 240-241). Thanks to its concept-oriented structure, the terminology
database provides all information on a concept at a glance. This information includes the defini-
tion, possibly an illustration, the terminology group (intra-, inter- or extra-subject) as well as all
synonyms and equivalents. Thanks to the term autonomy, each term has its own information, for
example on usage (preferred, admitted, deprecated), frequency and up-to-dateness. A context
sentence and the associated source can also be noted. | use the terminology database cross-
Term from Across Systems GmbH in Karlsbad, Germany.

Figure 7 shows the interface of the terminology database as used by a terminologist for
management. The upper third contains the definition, in the middle section the German terms are
listed on the left and the English equivalents on the right. The preferred term is marked with a
green symbol. In the lower third, the detailed information on the currently selected term is provid-
ed.

Figure 7: German interface of the terminology database crossTerm used by a terminologist.

Figure 8 shows the same entry, but in the search interface. In the detailed view, all infor-
mation on the concept is visible (definition) as well as the information on the searched term
(usage, frequency, up-to-dateness, context sentence, source). This interface should then be
accessible to everyone via an internet browser.
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Figure 8: English interface of the terminology database.

3. FIRST RESULTS

After the steps completed so far, the scope of the terminology of hydrography can be roughly esti-
mated. The approximately 6,600 terms compiled so far are in the same range as the number of
terms listed in the Hydrographic Dictionary (approximately 6,250). However, this is probably more
of a coincidence, as the common intersection is just 700 terms.

New intra-, inter- and extra-subject terms are still added with each new term extraction. However,
there are not as many per issue of Hydrographische Nachrichten as there were at the beginning.
How many new terms are included in a new issue depends on the number of papers and the
main topic of the issue. On average, however, a decreasing trend is discernible. In the last issues,
between 50 and 100 new terms were added. The fact that terms are still being added that were
not used in the other issues indicates that there is no end in sight so soon. As long as hydrogra-
phy continues to develop, there will always be new concepts and corresponding terms.

Of the 6,600 terms, approximately 1,000 to 1,200 are intra-subject (this number must still be con-
sidered preliminary in January 2022). However, a lot of these intra-subject terms occur very rarely
in the text corpus. Only about 300 intra-subject terms have a total of at least eleven occurrences
in at least two sources of the text corpus. Every hydrographer needs to know these 300 intra-
subject terms.

But hydrographers also need to know inter- and extra-subject terms in order to be able to com-
municate with each other and across disciplinary boundaries. Taken together, | was able to identi-
fy about 500 inter- and extra-subject terms that occur at least eleven times in the text corpus.

Among these 300 intra-subject and 500 inter- as well as extra-subject terms, there are also syno-
nyms. The 800 terms probably represent 500 to 600 central concepts of hydrography.

These central concepts should be listed in a reference book — including definition, preferred Ger-
man term, preferred English equivalent and all deprecated German and English synonyms. How-
ever, there is no reference book that lists these central 500 to 600 concepts. Not even the much
more comprehensive Hydrographic Dictionary knows the entirety of these concepts.
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In any case, the reference books available have clear weaknesses. Their biggest shortcoming is
that they are organised in a term-oriented manner; the terms are sorted alphabetically, often with-
out internal references to synonymous terms that begin with a different letter. This makes it diffi-
cult, if not impossible, to find out all the information about a concept. The concept-oriented
presentation in a terminology database, on the other hand, makes it possible to grasp everything
at a glance. Above all, it allows to make a statement about the number of concepts.

It is particularly striking that the reference books contain many terms that are obviously unrelated
to hydrography and thus rather irrelevant for hydrographers. Of the 170 concepts defined in DIN
18709-3, just 99 are relevant to hydrography. At least, the terms for the other 71 concepts do not
occur in the text corpus. However, other important entries are missing. The Hydrographic Diction-
ary also contains a large number of terms that are not relevant to hydrography. One might think
that there were no criteria as to which terms belong to hydrography. | have learned from members
of the Hydrographic Dictionary Working Group that these non-hydrography related terms were
deliberately included in the Hydrographic Dictionary and should remain there. However, the defi-
nitions were not worked out by the Working Group, the definitions are taken as provided by the
relevant specialisation and included without amendment. It is not clear which concepts and terms
this concerns.

The evaluation of the reference books has shown that, on the one hand, not all terms are listed in
the reference books, and certainly not in just one reference book. On the other hand, there are
also many terms in the reference books that have no real connection to hydrography, are historic
or have long been obsolete.

Of course, there is nothing wrong with leaving historic terms in a reference book or database.
Especially if there are no space restrictions, as in a terminology database, rare and obsolete con-
cepts as well as obsolete terms can be included, but they should be marked accordingly. Even
the 2,356 terms that are represented in the text corpus with only a single occurrence each remain
in the terminology database. Only in this way it is possible to recognise them when they are en-
countered in an expanded corpus of texts.

4. DISCUSSION

In engineering, it is common to give clear numbers. This linguistic project is more about approxi-
mate quantities. The aim of the study is to get a sense of how extensive the terminology of hy-
drography is. If one number is crucial, it is how many concepts play a role in hydrography. In the
text corpus examined so far, | was able to identify 4,500 concepts. But | think only about 500 to
600 concepts are really relevant. How significant are these numbers? To assess this, | critically
discuss the procedure described in chapter 2.

Text corpus: Of course, the text corpus has weaknesses. It is rather one-sided because it
consists mainly of the issues of Hydrographische Nachrichten. However, the papers were written
by a wide variety of authors, so that the text corpus shows correspondingly different styles of
thinking and expression. Nevertheless, the text corpus is not particularly extensive. This raises
the question of what happens when the amount of text is doubled, whether it then also contains
twice as many concepts and terms. This is exactly the question | will be able to answer one day,
precisely because | started with a relatively small text corpus.

Once | have completed the research described in chapter 2, | will gradually expand the text cor-
pus. It grows with each issue of Hydrographische Nachrichten and with each conference volume.
If one day a book on hydrography should appear in German, | would also use that for the text cor-
pus. Other types of texts should also be represented in the text corpus, for example user manu-
als, work instructions, marketing documents.
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The text corpus consists mainly of German texts. This is necessary in the context of this initial
study because the rules of terminology science dictate that terminology should be worked out in
one’s mother tongue. A side effect is that term extraction leads to better results more quickly,
which is due to the peculiarity of the German language. However, there is no reason why the text
corpus should not be expanded later to include English texts; after all, there are much more Eng-
lish publications.

Selection of term candidates: For term extraction, | used software whose algorithms for
selecting term candidates are not known. The software presents term candidates that have a term
character. It takes into account, for example, the part of speech, the length of a word, the frequen-
cy in the text and the position of the word in the sentence. Studies have shown that the described
procedure — automatic term extraction followed by manual validation of the proposed term candi-
dates — leads to the best result (Janke, 2013).

The question remains whether | have selected the terms sensibly during validation. The iterative
procedure almost guarantees that all terms will be found one by one. This is because a term that
was ignored the first time it appeared, would be presented again as unknown at the next term ex-
traction. Thus, terms that appear in more than one source are almost inevitably discovered.

But it is possible to be overambitious in the choice of terms. This would explain why | have found
so many terms for which can only be proven a single reference. It is interesting to note that very
many of the very rare terms are actually intra-subject. Often these terms are rare synonyms, but
often they are spontaneous word creations. But even these rare terms are rightly in the terminolo-
gy database. Because obviously they are used, and therefore there will always be users of the
terminology database looking for them. The more entries there are in the terminology database,
the higher the probability that users will find answers.

Synonyms: So far, | have been able to identify about 1,200 concepts to which | could as-
sign almost 3,300 German synonyms. So, besides 1,200 preferred terms, there are almost 2,100
deprecated synonyms and a few admitted synonyms. On average, therefore, two to three terms
are known for these concepts.

Itis very likely that I did not recognise the synonymy in every case. In addition, there are probably
still numerous synonyms that do not appear in the text corpus.

Homonyms: So far, | have been able to identify 84 German homonyms. It is very likely that
there are more homonyms. ldentifying them from context sentences is laborious and difficult, but
important, because homonyms complicate communication. In addition, there are likely to be some
terms that, although used in hydrography in only one meaning, have a different meaning in rela-
ted disciplines.

Determining usage: Despite the linguistic criteria for the appropriate preferred term, the
determination is subjective (therefore, cooperation with a working group would be desirable, in
order to agree on the usage of the terms). This does not matter, however, because the determi-
nation could easily be changed if good arguments were presented. In any case, consistent use of
the preferred term improves communication.

Frequency: The numbers on the frequency of a term and on the frequency of a concept (for
which sometimes the preferred term is used, sometimes the rarer deprecated synonyms) depend
directly on the text corpus. The larger the text corpus, the more representative the frequency
numbers become. Nevertheless, it is significant whether a term occurs in 20 sources, for example
georeferenziert (georeferenced), GPS (GPS); in five sources, for example Gashydrat (gas hy-
drate), Generalisierung (generalisation), GPS-Antenne (GPS antenna); or only in one source, for
example Gewasserbettbreite (stream bed width), GPS-St6rung (GPS malfunction).

Terminology group: The approach (which goes back to an idea by Roelcke, 2010) of differ-
rentiating within the terminology according to intra-, inter- and extra-subject terms seems to be
suitable for identifying the essential concepts and terms of hydrography in combination with the
frequency distribution. However, it is sometimes a subjective decision to assign a term to a speci-
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fic terminology group. The criteria for the assignment need to be defined more clearly so that oth-
ers also come to the same conclusions.

Reference books: So far, | have looked for definitions, synonyms and equivalents in mono-
lingual German, in German-English and in monolingual English reference books. | selected what |
could find in libraries and on the internet (see Table 2). It is possible that there are other and bet-
ter reference books that are worth evaluating. | would therefore be grateful for information on oth-
er reference books.

Conceptual system: Conceptual systems enable the structuring of knowledge. Surprising-
ly, there are different approaches to arrange concepts in a conceptual system, not only abstract
concepts but also concepts of physically existing objects. | first try to illustrate the German under-
standing of a concept. Of particular interest is whether there are culturally different approaches to
arrange concepts. Conceptual systems that are created independently of each other from a
German and an English perspective make it possible to identify terminological gaps. A termino-
logical gap can be both a missing term and a concept that is missing in a culture (Arntz et al., pp.
158-162).

A few examples: In German, one speaks of a Crawler, because there is no German equivalent.
The Bundeswasserstral3enkarte only exists in Germany; it is a map that shows the federal water-
ways. While in English a distinction is made between ports and harbours, in German there are
only Hafen.

Definitions: The definitions are written on the basis of the conceptual systems. They are
simple terminological definitions that are limited to the essentials. An important goal is to use only
the preferred terms in the definitions so that clear cross-references can be made to other
concepts and their definitions. This task is hardly manageable with regard to the totality of con-
cepts alone, which is why | must initially limit myself to the 500 to 600 concepts that | consider
particularly relevant.

Equivalents: Searching for equivalents in a foreign language is a tricky business. My
assignments will be incomplete, possibly even wrong in some places. The work can only be done
reliably with native competence in English. Therefore, it is important to engage native speakers of
English for quality assurance and supplementation in due course.

Furthermore, it is important to pay attention to the sublanguage (for example, British English or
American English). On the one hand, there are differences in spelling, on the other hand, there
are sometimes significant linguistic differences.

Terminology database: The terminology database | use fulfils the most important requirements
of terminologists, it is concept-oriented and term-autonomous. From a terminologists’ point of
view, however, a few data fields are missing, for example for the genus or the part of speech
(such as noun, verb and adjective). From the point of view of a hydrographer searching for a term
in the terminology database, however, the information should be sufficient.

A beta version of the terminology database will soon be accessible on the internet. Experts will
then be able to give feedback and make suggestions for new concepts and terms to be included.
However, they are not allowed to edit the entries directly according to the wiki principle. Instead,
the comments must be centrally checked and terminologically edited. This is how the feedback
flows in. The changed or added entries are visible in the terminology database without delay, so
the content is always up-to-date.

5. THE EXAMPLE HYDROSPATIAL

Using the English term hydrospatial as an example, | would like to show how a German-speaking
terminologist approaches such a term.

First approach: When | saw the term for the first time, | thought it was a motivated adjec-
tive whose meaning is immediately obvious. It is about water data that have a spatial reference.
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The adjective refers to this water data. Then | asked myself what the German equivalent might
be. | had to realise that the term cannot be translated directly. The one-to-one translation is
gewasserraumlich. But nobody would say that; such a word formation does not correspond to the
way a German speaker thinks.

Second approach: | compared the adjective hydrospatial with the adjective geospatial built
on the same pattern. For example, | already knew the term geospatial information system (see
chapter 2.5); the preferred term is geographic information system, the admitted abbreviation is
GIS. A GIS is about geospatial information, in German one would say: raumbezogene Informatio-
nen. Appropriately, hydrospatial information could be managed in a hydrospatial information sys-
tem (abbreviated: HIS). In German, one would say: gewasserbezogene Informationen. | have
used the German adjective myself before, in my definition of hydrography presented in 2012
(Schiller et al., 2012; English versions: Schiller, 2012, 2015). The differentiation between geospa-
tial and hydrospatial information is much better than that between geographic and hydrographic
information or that between topographic and hydrographic information. Geospatial and hydrospa-
tial are complementary. Of course, it can also be understood in a different way, like hydrospatial
is a part of geospatial.

Third approach: | followed the discussion on hydrospatial and read the article "So ... what
is hydrospatial?" again to better understand the argumentation (Hains et al., 2021).

The authors want to express something new. Hydrography is more modern today for a variety of
reasons, they say, and this can be clarified with a new word. The authors write, "hydrospatial is
not in opposition to hydrography, but rather an expansion of it". So it is about an expansion, that
becomes clear. However, | do not understand how an adjective (hydrospatial) can be an expan-
sion of a noun (hydrography). Nor do | understand the next sentence, hydrospatial is "an articula-
tion of a more specific scope”. An expansion is rather about a "more comprehensive scope" or a
"wider scope” than before.

I can well understand the argumentation that with geospatial there is a term that designates the
spatial reference, but that this term leads to thinking only of the solid earth instead of the water
bodies ("it has in practice been used more to represent first and foremost the DRY SIDE or land-
mass rather than the WET SIDE or water bodies"). Therefore, a term is needed that directly refers
to the water body. Although the term "marine geospatial" exists, it refers more to the sea. To
include inland waters, "marine and aquatic geospatial" would be more appropriate. But hydrospa-
tial is far better. All this makes sense.

Then, however, the authors try to explain the term hydrospatial by paraphrasing the definition of
hydrography: "Hydrospatial 'is the branch of applied sciences which deals with (...)"." No matter
what one thinks of what follows, the attempt must be considered a failure for formal reasons.
That, at least, is the verdict of a terminologist who claims that an adjective cannot be defined like

a noun.

A terminologist would formally agree if it read: "Hydrospatial sciences are the branch (...)." Sub-
sequently, it could read: "Hydrospatial denotes data and information related to hydrospatial sci-
ences."

Then there would be two concepts, hydrography and hydrospatial sciences, and the differences
would have to be clearly worked out. But if | understand the explanations correctly, the authors
would be quite happy if one day the new term hydrospatial replaced the old term hydrography.
The authors obviously have only one concept in mind.
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Fourth approach: Hydrography has already experienced several paradigm shifts. It started
with the point-by-point measurement of water depth with a hand-held lead line. Then, after the
invention of the echo sounder (which at that time was not called single-beam echo sounder), line-
ar surveys were carried out. Later even areal surveys were carried out, whether with multibeam
echo sounders or laser scanners. The sciences continue to develop, new technologies emerge,
methods change — but the object of investigation remains the same. In the case of hydrography,
these are the surface waters of the earth. (To be correct: At the IHO, there was a considerable
expansion of the concept with regard to the object of investigation. For a long time, the IHO found
it difficult to include inland waters in the definition.) Despite the many revolutions in the history of
science, the names of the sciences remained the same. So | don’'t see any reason to rename hy-
drography. The term hydrography continues to denote an independent concept.

Fifth approach: Hydrospatial sciences could also be an individual concept. | wonder how hydrog-
raphy and hydrospatial sciences can be represented in a conceptual system (Figure 9). At the top
there are the earth sciences. Earth sciences include, for example, geodesy, cartography, geoin-
formatics, geography, geology, geophysics, hydrology, oceanography, glaciology, but also hy-
drography. In all these disciplines, spatial reference plays a crucial role. Therefore, they can be
summarised well with the term geospatial sciences (for which there is no equivalent in German, it
is a terminological gap). A subset of the geospatial sciences could be the hydrospatial sciences.
These disciplines have water bodies as their object of investigation.

The hydrospatial sciences clearly include oceanography, which deals with the sea, and hydrolo-
gy, which deals with inland waters. But also hydrography, which examines all the surface waters
of the earth. Geodesy can be assigned to both hydrospatial and geospatial sciences; marine ge-
odesy, in turn, is a part of geodesy that is solely subordinate to hydrospatial sciences. Disciplines
such as geology and geophysics are located on both sides, as is cartography.

Figure 9: Conceptual system showing the positions of hydrospatial sciences and hydrography.

Sixth approach: The hydrospatial sciences provide hydrospatial data and information. Hy-
drography only provides hydrographic data and information. But there is much more water-related
data and information: Oceanography provides oceanographic data and information, hydrology
provides hydrologic data and information. | therefore find it quite logical to provide these data and
information in their entirety: in a hydrospatial information system

The adjective hydrospatial aims at the totality of water-related data and information. The adjec-
tives oceanographic, hydrologic and hydrographic each describe only a part of the whole. Hydro-
graphic is thus a subset of hydrospatial.
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Summary: | think it is a good idea to talk about hydrospatial data and information. The new
expression is well understood and underlines the importance of this data and information. Howev-
er, there are still hydrographic data and information — and these are no less valuable just because
they are labeled with the adjective hydrographic. | am convinced that hydrographers would be in a
much better position than the representatives of all other hydrospatial sciences to prepare, man-
age and present the entirety of hydrospatial data and information — for example in a hydrospatial
information system. This is, by the way, exactly what | expressed in my definition of hydrography,
unfortunately without using the adjective hydrospatial.

6. OUTLOOK

If people do not know a term, they have to look it up. Nowadays, people usually search the inter-
net for a definition. But search engines do not always deliver relevant hits. It is better to look it up
in a specialised online terminology database. There one can also find answers if one is interested
in an equivalent to express something in another language. Or if one does not understand individ-
ual terms in a text written in a foreign language. Or if one is looking for a recommendation on
which synonym to prefer.

Such a concept-oriented terminology database will be available soon. For the first time, it will
contain a significant number of German hydrographic terms. English equivalents will also be
included. And theoretically, further languages could easily be added thanks to the concept-
oriented representation.

The knowledge anchored in the terminology database should help to improve communication. As
soon as terms are used uniformly, as soon as there is no longer synonymy in texts, as soon as a
homonym is only used in one meaning, comprehensibility increases.

The content of the terminology database can be used to check texts. Already today, there is
software that marks every deprecated term in texts and suggests the preferred term instead.
Such improved texts will significantly improve written communication. In the foreseeable future,
the necessary software will be easily accessible.

The content of the terminology database can also be used for machine translation. Even if there
is a deprecated synonym in the original text, the preferred equivalent is used in the translation.

In general, synonyms and homonyms are a real challenge for computerised systems. What
humans understand with their sense for nuances and linguistic subtleties, computerised systems
are far from understanding. Knowledge about the relationships between concepts, as well as
knowledge about the relationships between synonyms and about equivalents, enables special-
ised applications, for example the IHO Registry, and also Al applications. Al cannot acquire
knowledge of concepts and terms on its own, but if fed with information from the terminology da-
tabase, it will be able to process language data.
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