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SUMMARY

What is hydrography? — Experts shouldn’t have molsl to answer this question. However,
when they are asked to write down their definititre difficulties begin. Looking at the
recently published definition of the IHO one cae $i®e trouble it makes to define the concept
comprehensively. In this definition from the ye@02, a modern understanding of the
concept of hydrography is expressed. However,esdmt meet the requirements on a
definition the lexicographers have. The majoritytted definitions that have been written by
hydrographers have this flaw. But professionaldegraphers don’t do better. The definitions
of hydrography formulated by them, as they aregureel in dictionaries and encyclopaedias,
don’t describe the concept that hydrographers béateeir discipline. The published
definitions therefore have either formal shortcogsior mistakes in terms of content.

The aim of this study was to define the conceptyofrography comprehensively and
vividly and in compliance with the formal lexicogitac criteria. First, the terms
‘Hydrographie’ and ‘hydrography’ were examined wiitiguistic (and semiotic) methods in
German-British comparison. Over the decades, thren@®term ‘Hydrographie’ has acquired
18 different meanings. One of the 18 concepts damated with the same (homonymous)
term represents hydrography in the sense of aczidins precisely this concept of
hydrography that then was differentiated from ott@rcepts with the help of an investigation
according to the philosophy of science and witintaological proceedings. After an
extensive evaluation of hydrographic literatureyds finally possible to sharpen the concept
of hydrography and to insert it into a conceptyatem. From the position in the conceptual
system then the position of hydrography in theesysdf sciences could be derived.

One finding of the study is that there is a unifiegrnational and intercultural
understanding of the concept of hydrography amompgmts. This understanding is captured
in a new and comprehensive definition. An essefdatiure of this definition is the systematic
process-oriented subdivision of the discipline arallear naming of the object of investigation
to illustrate the hydrographic activities. The défon does not describe the lowest common
denominator, or a consensus, but the broadest ppiwéh this it is possible that each
hydrographer can find himself in the definitiongauf his own hydrographic work has a
smaller scope. With the presentation of this gligbzdlid understanding of the concept this
work helps to enable an unambiguous technical lagguwommunication across national
borders. At the same time it allows an effectivenoaunication to non-specialists.
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1. INTRODUCTION

The concept of hydrography is subject to consthahge. The science continues to develop,
its methods develop further, the view on the obpdchvestigation changes, the objective is
formulated differently. Someone who uses the tdryarography’ today means most likely
something different than he did 20 years ago wheended this term too. Perhaps he is even
aware of it.

But actually, is there a guarantee that speaketdisteners have the same concept of
hydrography? That the two parties share the sageeatihydrography? Unfortunately, no.

Why is that? Why could technical communication7ail

The main reason is that the concept of hydrogragimdeed defined — for example, in
general language encyclopaedias, technical didgtiemand standards —, but that these
definitions do not always express the same thimgy aare even contradictory in main aspects.
It is certainly the fact that it is not mentionedconversation, to which definition one refers
(which implies, too, that this definition is knowrBut it could also be because the definitions
— especially if they have been written by exparteydrography — do not meet the
requirements that lexicographers have on a defmiffo make matters worse, very few
definitions are clear and vivid. Finally, it plaggole that the term ‘*hydrography’ does not
only denote the scientific discipline, but the tezam take at least ten more different common
meanings. Therefore there is the need to presemp-dan-date definition.

2. LINGUISTIC PRINCIPLES

For the understanding of this study it is necessadistinguish betweetoncept andterm as
the terminologists do.

An object is not directly named. Only once one &asinderstanding of the object, thus has
an idea of how the object is constructed and haartbe used, one can define the concept
and name the object with a term (cf. Duden 2006,1d6). One and the same object can be
named with different (synonymous) terms

While a term, a linguistic expression, is what ocaa write, read, or hear, the concept is a
thinking unit, an idea that is connected with artécf. Schmitt 2008, p. 40). So one can hear
or read terms, repeat them even without understgrtiem; in this case one has no idea, no
concept of these terms. Now, if two parties dogwohbine the same concepts with the terms
that they use, significant communication probless esult, perhaps without noticing them
at first.

When exploring a concept also its term must be @xaah i.e., its string. What message
does the string ‘hydrography’ communicate to on® whcounters the term for the first time?
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Semiotics provides answers to this question.

Language is a system of signs. The individual stggrssmit information. Semiotics deals
with the signs as a means of communication. It exasithe signs as to their use and
interpretation. The term ‘hydrography’ is a sigm.tWith a semiotic investigation it is
possible to explore which ideas — associationscamdotations — are linked to this sign.
Findings from this semiotic analysis must be ineldich the definition. However, all other
terms that are used in the definition, must be exadfor their suitability. Only terms that
express clearly what is meant, are allowed to leel.us

In order to define a concept correctly, it is nseeyg to distinguish it from other concepts.
Terminologists therefore create a conceptual systesndetermine the position of a concept
within this conceptual system. This procedure $® &luitable to find the position of
hydrography in a system of sciences. For this pgepbis necessary to determine the exact
relationship between hydrography and other scieniéeshydrology and oceanography,
geography and cartography, bathymetry and metegyolo

3. DEMANDS ON A DEFINITION

According to a German DIN standard of terminoldggdry, “a definition describes a concept
by linguistic means” (DIN 2342, 2004, transl.). l\sa mathematical equation, with a
definition there is the attempt to establish arclek between concept and term. On the left
side of the equation there is “the concept exprebgdahe term, the definiendum (which is to
be defined)”; on the right side there is “the (dahtal) description of the concept, the
definiens (which is used to define something)” &aer 2007, chap. 5.3, transl.).

There are different types of definitions. The maaniants are the content definition, the
scope definition and the inventory definition (&id., chap. 5.4).

In acontent definition a concept is defined by the indication of its hyyen and by stating
the specific (distinctive) features.

With ascope definition a concept is defined by the complete list of iigdnyms (on the
same subdivision level). Three scope definitionsloa distinguished: Listing all hyponyms
on the same level; listing individual concepts;cfyeng the rules, how the list may be
obtained.

An inventory definition defines a concept by listing the hyponyms (onedéht subdivision
levels).

It is desirable to use common language for a dedimiso that it can be understood what is
expressed by a term (cf. Schierholz 2003, p. I2addition, auxiliaries may be used which —
contrary to the DIN definition — are allowed to dfenon-linguistic nature, such as pictures,
drawings, symbols or formulas (cf. Schaeder 208@pc5.5).

Despite the knowledge of the fundamental demandsaous definitions, one would still
run the risk of making mistakes. There are fivadgpdifferent types of poor definitions
(according to Schaeder 2007, chap. 6).

In acircular definition the definiendum is used in whole or in part asnilefs.

A too broad definition lacks either qualifying characteristics, or thalifying
characteristics also apply to objects that arestexxluded with this definition.
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A too narrow definition has qualifying characteristics which exclude otge¢bat are part
of the concept which is to be defined.

In anegative definition the definiens is a negation of the definiendurwinole or in part.

In aredundancy-afflicted definition characteristics are explicated, explained by exesnp
or repeated in concept ladders.

4. ONE TERM — ELEVEN CONCEPTS

After an extensive consultation of German and Ehgiincyclopaedias and general language
dictionaries as well as after a wide-ranging litera review — also of non-hydrographic
literature — eleven now common concepts were ifledtiall denominated with the
(homonymous) term ‘hydrography’.

In addition, some obsolete meanings were found candepts that are falsely
denominated by the term. A total of 18 differenhcepts were identified.

In a technical language dictionary eleven curreeanmngs could be included.

hyedrogerasphy -ies, | iidragnfe | noun,

1 no pl., science of surveying of bodies of wated amters-related information;

2 no pl.,a) depth measurement of waters (esp. of oceans)yrnathy;b) surveying of
bodies of water;

3 no pl.,a) descriptive hydrologyh) characteristic features of bodies of water, dpsiug
set of waters-related data and information;

4 no pl., (register of the) totality of the watensan area, waters index;

5no pl.,a) map elementh) cartographic depiction of waters;

6 shape of the bottom of a water, topography covbyedater, morphology;

7 a)no pl., art techniqudg) artwork.

5. KNOWN DEFINITIONS

At this point only hydrography in the first meaniisgof interest. For this concept it is
important to find an appropriate definition. Thenef known definitions that have been
written by experts, are presented and discussed.

5.1 Definition produced by the IHO

In 1994 the International Hydrographic OrganizaitO) has published a definition of
hydrography in the fifth edition of thdydrographic Dictionary.

“That branch of applied science which deals withtfreasurement and description of the
physical features of the navigable portion of tA&REH'’s surface and adjoining coastal
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areas, with special reference to their use foptivpose of NAVIGATION” (IHO 1994, p.
108).

According to former opinion navigable surface wsat@ere the object of investigation of
hydrography. If we would not notice the additionlj@ning coastal areas”, we might think
that also navigable lakes and rivers belong toethesters. But the term ‘coastal’ (belonging
to the coast) reveals the sole reference to thdtssall about the seas and the adjacent
coastal zones (‘coastal areas’) — not includingstiarelines of lakes and rivers. The emphasis
is on the use of hydrography for navigation.

In the same technical dictionary also the term thgdaphic survey’ is listed (under the
lemma ‘survey: hydrographic’):

“A SURVEY having for its principal purpose the deténation of DATA relating to
bodies of water. A hydrographic survey may consigshe determination of one or several
of the following classes of DATA: DEPTH of wategrdiguration and NATURE OF THE
BOTTOM,; directions and force of CURRENTS; HEIGHT&ar IMES of TIDES and
water stages; and location of topographic featanesfixed objects for survey and
navigation purposes” (IHO 1994, p. 237).

This definition is remarkable because it fleshesstbe abstract formulation of “measurement
and description of the physical features” fromfilh& definition. Suddenly, one can imagine
something and has a picture in mind.

For some years thdydrographic Dictionary has not only been available in conventional
output format (as a printed book or as a PDF doatiyneut it is also accessible online via a
database. There is still no newer version of gatfimical dictionary, the definition of
‘hydrography’, however, is updated in the datalssee January 2010. It is the definition that
has been approved on June 2, 2009 at the 4th Editnaoy International Hydrographic
Conference in Monaco:

“Hydrography is the branch of applied sciences Wwhieals with the measurement and
description of the physical features of oceanss,sg@astal areas, lakes and rivers, as well
as with the prediction of their change over tinoe,the primary purpose of safety of
navigation and in support of all other marine atigg, including economic development,
security and defence, scientific research, andrenmental protection” (IHO 2010; cf.

IHO 2009, p. 38).

Both definitions have an equal or similar wordi@me can literally feel the efforts for
development and how someone has tried hard atdhgivg. While the definition from the
year 1994 refers solely to the navigable part efdba (keyword: “adjoining coastal areas”),
nowadays all major bodies of water are included.dsp other extensions have been added.
In previous times only the actual condition of wateas described according to the
metrological detection of the physical propertiesiay also the change over time plays a role.
According to the definition it is not about the qmamnison between a previous state and the
current state, but it is about the prediction &itare state. But the special importance for
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navigation is still emphasised — “for the primawyrgose”. In an incomplete list — “including”
— also other purposes are mentioned.

In the period between 1994 and 2009 a further disfincirculated which was slightly
modified and expanded compared with the first argewahich is still cited today (e.g.,
slightly wrong, in Wikipedia 2010):

“Hydrography is that branch of applied sciencescohldeals with the measurement and
description of the features of the sea and coastals for the primary purpose of
navigation and all other marine purposes and aiesvincluding (inter alia) offshore
activities, research, protection of the marine mmment and prediction services” (IHO
2009, p. 38 and p. 153).

According to this definition hydrography exclusiyeleals with the sea and coastal areas. But
anyhow hydrography was not anymore exclusivelyelier navigation, but was also required
for other purposes, which were listed only as edam good example to understand the
further development of the definition are the peéidn services. While beforehand the
predictions only belong to the additional purposésther marine purposes” — and were
called in the last place, they are much more gotfiocus in the recent definition. Nowadays
hydrography not only serves for the purpose of iptEshs, but in the mean time the
predictions are part of hydrography.

Prior to the 4th Extraordinary International Hydraghic Conference in Monaco this
second definition was the basis for the third,rtee/ly proposed definition. A working group
of the IHO, the IHO Strategic Plan Working GrouRWG), had decided to improve the
existing definition. The working group submitteg@posal which differed only in one detail
from that definition accepted later. The phrasetjiction of their change over time” was
preceded by the phrase “prediction of their evohiti(cf. IHO 2009, p. 153). This rewording
was a result of a consultation with the Committedle Hydrographic Dictionary (CHD).

The proposal found in this way was submitted told@ Member States for approval. The
final version of the definition was forwarded t@tbhairman of the Hydrographic Dictionary
Working Group (HDWG) to include it in thidydrographic Dictionary (cf. ibid., p. 153).

5.2 Definition produced by the UN

In December 1977 a group of experts of the Unitatddws (UN) has discussed a definition of
hydrography (cf. UN 1978, p. 67). This definitionlpished in 1978 in English gained wide
recognition and is still cited today. It is thenefavorthwhile to have a closer look at this old
definition

“Hydrography may be defined as the science of nteagand depicting those parameters
that are necessary to describe the precise natdreamfiguration of the sea-bed, its
geographical relationship to the landmass, andlleacteristics and dynamics of the sea.
The parameters encompass bathymetry, geology, gsi@ghtides, currents, waves and
certain other physical properties of sea water” (18N8, p. 67).
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In Germany, the influence of this definition hotdsthis day. It all started when Peter Andree
presented his German translation of this definittoh984 on the 16th DVW-seminar (and
first German Hydrographic Conference) “IntroducttorHydrography”. He translated the
second sentence very freely, went away from thgirai text, restructured the sentence and
expanded the statement. Only the first sentengeesented here:

“Die Hydrographie ist die Wissenschaft von der Megsund Beschreibung jener
Parameter, die zur Darstellung der genauen Bessitadit und Gestalt der Sohle von
Ozeanen, Meeren und anderen Gezeitengewassemgduographischen Beziehungen zum
Landkorper sowie der charakteristischen Eigensehafhd Kréaftespiele der Gewéasser
notwendig sind” (Andree 1984, p. 3).

A formulation that is obviously strongly relatedAadree’s translation can be found, for
example, on the web sites of the German Hydrogcapbciety (DHyG), or on Wikipedia.

“Die Hydrographie ist ‘die Wissenschaft und Pradés Messung und Darstellung der
Parameter, die notwendig sind, um die Beschaffénimei Gestalt des Bodens der
Gewasser, ihre Beziehung zum festen Land und dstadd und die Dynamik der
Gewasser zu beschreiben™ (DHyG 2006; identical aklia 2010).

Both sources explicitly refer to the definition finche year 1978. In fact, it should say that it
is a modification of the UN definition. Becauseallstare different. Most important regarding
to the content is the expansion to all waterskibgiis also the fact that ‘science’
(‘Wissenschaft’) is completed with ‘practice’ (‘Fia’) — it also could have been a ‘practical
science’ or an ‘applied science’ (like in the IHEéfidition).

The German sentence also includes grammatical keistét is not clear what is meant
with the phrase “Beschaffenheit und Gestalt deseBsedler Gewasser” (nature and
configuration of the bottom of waters). There colddtwo meanings: first, the nature of the
bottom (i.e., the material) and the configuratiénhe@ bottom (i.e., the shape). Secondly, the
nature of the waters and the shape of the bottom.

And also the phrase “ihre Beziehungen zum festerdLé&heir relationships to the
mainland) is used incorrectly because it does efet ito the waters as it is intended (and as it
is in the English original), but the phrase reterthe parameters.

The sentence is only purportedly designed accyratainly it is formulated very
abstractly. Therefore, there are doubts that everymderstands it right away. Above all, a
non-specialist might have difficulties.

Most important is the fact that the definiens ohetly this formulation reappears in the
draft standardIN 18709-3 from the year 2007 (DIN 18709-3, 2007, p. 4). tostate that
the definition published by the UN in 1978 for fitsne has made its way into the DIN
standard from 2007 with some genetic reproducti®hs.evolution cannot be denied.

When people talk about the UN definition of 1978,ally only the first two sentences are
taken into account (sometimes even only the featence is quoted). But the explanations go
further. Overall, the chapter “What is Hydrographig?divided into three paragraphs (88 11—
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13). The two previously quoted sentences are frdrh; §wo more sentences follow. But even
more interesting is the entire § 12, in which iewh that hydrography can be divided into
three areas:

“In general, there are three aspects of hydrograpbgstal, off-shore, and oceanic. Coastal
hydrography is concerned with the development ofspand harbours, coastal erosion
problems, the utilization of harbour and coastalsswvation services and, especially, the
safety of navigation in coastal waters. Off-shoydrbgraphy is concerned with (a) the
provision of hydrographic data as an extensiorefdoastal zone normally encompassing
the continental shelf, (b) the development of mahdeposits, including hydrocarbons, and
(c) provision of data for fisheries management.aehydrography is concerned with the
acquisition of hydrographic data in the deep oaaaas for the depiction of sea-floor
geomorphology. Hydrographic data collection is itebly a slow and systematic process,
as well as being expensive, and applies in vargagyees to the three aspects described
above” (UN 1978, p. 68).

Eventually, in these sentences the object of inyason is clarified and somewhat illustrated.
According to this explanation, firstly, hydrograpisyconcerned with coastal waters,
secondly, with off-shore waters, and thirdly, witle deep sea. The waters of the mainland
remain entirely unmentioned.

The definition of 1978 has proven to be long-lagtiout the UN have written a new one.
In a more recent publication — infaaining Manual from 2006 — the following new definition
is printed:

“Hydrography is the discipline dedicated to desetifre precise nature and configuration
of the sea-bed, its geographical relationshipthie]land mass and the characteristics and
dynamics of the sea.

It is the total set of spatial data and informaitam the applied science of its acquisition,
maintaining and processing, necessary to desdrépographical, physical and dynamic
nature of the hydrosphere and its borders to the earth, and the associated facilities and
structures” (UN 2006, p. llI-2).

Fundamental things have changed in this definititydrography is no longer just simply the
“science of measuring and depicting”, but at fastiscipline” that turned to an “applied
science of its acquisition, maintaining and progssn the next paragraph. But
‘hydrography’ is not only regarded as a scientifigcipline, but the term also denotes “the
total set of spatial data and information”.

It is nothing new that the term ‘*hydrography’ haseral meanings. At this point one can
also not be surprised about the new meaning amaktéstion. But nevertheless it has to be
noted that hydrography does not refer to “the teg¢dlof spatial data and information”, but
only to ‘the total set ohquatic data and information’.

A real violation of lexicographical principles, hewer, is that there are two definiens in
only one definition. This is a disaster in resgederminology theory and mathematics.
Because it expresses that hydrography is botlsiadinject and a second object at the same
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time. But the first object is not equal to the setobject. This contradiction cannot be
resolved logically, but in fact it exists. It isettefore a purely descriptive double definition.

5.3 Definition produced by the NOAA

The National Oceanic and Atmospheric AdministraiN®AA) provides a somewhat
different view on hydrography in the fourth editiohtheHydrographic Manual. Unlike the
IHO or the UN the NOAA subsumes hydrography notegelty under the applied sciences:

“Hydrography is that branch of physical oceanogyagéaling with the measurement and
definition of the configuration of the bottoms amjacent land areas of oceans, lakes,
rivers, harbors, and other water forms on EarthldrBigraphic surveying in the strict sense
is defined merely as the surveying of a water dneajever, in modern usage it may
include a wide variety of other objectives suchmesmsurements of tides, currents, gravity,
Earth magnetism, and determinations of the physiedlchemical properties of water”
(Umbach 1976/1982, p. 1-3).

It is unfamiliar and it does not meet the expeotatiaccording to the previous studies that
hydrography is presented here as a “branch of palysceanography”. Such an assignment
remains an exception. According to general undedstg oceanography deals with the
oceans and the sea — the name says it all. Athtbre arbitrary seems the assignment of
hydrography to oceanography, because only a fewsMater also the lakes, rivers and other
bodies of water are mentioned.

As puzzled and illogical the assignment to oceaayoigy is, as advanced is the opinion
expressed in 1976 to take into account all watsr¢hat time, the IHO and the UN were far
from such a way of consideration. However, thiswieas not been reflected in each NOAA
publication.

It is due to a balancing act that almost everyorelved can find himself in this
formulation — although it does not meet the strrderia of a definition. Only the conceptual
distinction between a “strict sense” and a “modesage” of the term makes that possible.
But that is exactly the main point of criticismntight be historically well founded and quite
common in science to differentiate in such a wagnia terminological point of view,
however, it must be realised that it is dealt vintl different concepts. Two concepts,
however, also require two separate definitions.iRtune is not permitted.

Positive is the illustrative list of parameterdo®measured, which explicitly includes the
“chemical properties” in this definition.

5.4 Definition produced by Horst Hecht
Horst Hecht, Director of the Department “Nauticaldrdography” at the Federal Maritime and

Hydrographic Agency (BSH) until 2008, held a preéagan on “The Digital Hydrographic
Office — Challenges and Prospects of HydrographizenEvolving Geographic Information
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Infrastructure” at the U.S. Hydrographic Conferenc#&lay 2001 (Hecht 2001). In view of
the emerging information age Hecht considered rteaessary to revise the definition of
hydrography.

Knowing the definition in thélydrographic Dictionary, in which the relevance for navigation
is explicitly expressed, Hecht noted that the “gation-related services” without doubt “will
remain a core business for Hydrographic Officeid(, p. 8). At the same time he raised the
guestion whether hydrographic offices do not haviate other demands in the long term. In
view of the technological developments — more ateupositioning and improved
communications and computer techniques make diiectton and processing more efficient
— Hecht predicted the opening of new markets. Mpboeation of the continental shelf —
keywords are offshore technology, fish farms anddngnergy — “requires extensive
knowledge of the sea floor and the dynamics ofthter body, and even its biology” (ibid.,
p. 8).

Even the UN definition of 1978 is not good enoulgistates that hydrography is the
science »of measuring and depicting«. Hecht isdyethby the term ‘depicting’. According
to Hecht this term only refers to the cartograpkpresentation, what was nearly the only
way in 1978 to make the data available to the uJdrsrefore, Hecht suggested to replace
“measuring and depicting” by “measuring and procegs This is also similar to the United
Nations Convention on the Law of the Sea (artiglé)2where it says: “acquisition and
processing of marine scientific and technologi@hdand information” (UNCLOS 1982, p.
128). For Hecht this reference to the “data andrmhtion” seemed to be much more suitable
to describe the core of hydrography today and taré— not least because the maintenance of
databases and the keeping of information systeimsdsming increasingly important. Due to
the multiple possibilities of use in many casesdases are more important as the products
derived from them. Anyway there is a clearly disdale trend towards digital data that can
be searched on the Internet. Hecht therefore resegri‘Hydrographic information is the true
asset owned by HOs” (Hecht 2001, p. 9). He wenh déugher, by putting the intention linked
to a “Global Spatial Data Infrastructure” in thdldaving words: “Accurate and up-to-date,
high resolution geographic information will be rédg@vailable from anywhere on the globe
(land, sea) and for any purpose” (ibid., p. 11)d@yp when “The Digital Earth” (ibid., p. 9)
already exists as a virtual image of the planetta®ifound a prominent representation with
Google Earth, we are apparently on the right track.

Although representative of the BSH, the German Hgcaphic Office, and thus
responsible for the sea, Hecht also directed tis ga the land and on inland waters.
Consequently, he criticised the traditional limaatof hydrography to the “marine
hydrosphere”. Also inland waters such as riverslakés should have been considered.
Because no significant differences exist regartiegdata on waters, or in terms of
techniques and methods by which the data are gath€herefore the regard to “the
hydrosphere in general” would be more reasonaltles& considerations were the basis for
the following approach for a new definition:

“Hydrography is the total set of spatial data amfdimation, and the applied science of its
acquisition, maintaining and processing, necessadgscribe the topographical, physical
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and dynamical nature of the hydrosphere and itddysrto the solid earth, and the
associated facilities and structures” (Hecht 2@0B).

In his clear-sighted and visionary contribution kedraw an unattained and progressive
image of hydrography. This fact probably was thesom for including this definition
verbatim (except for one tiny change) in fr@ining Manual of the UN four years later (UN
2006, p. 111-2).

Hecht’s definition has been quoted and commentesklgral authors. Obviously,
especially David Monahan liked it very much. Alrgad 2003 he dealt with it in a speech to
the centenary of GEBCO (Monahan 2003, p. 3). Atdlte. Hydrographic Conference in
2005 he saw a lot of changes that have affectetbyaphy in recent times. On the one hand
he named — without explicitly making this distimeti— technical changes that have affected
data collection, on the other hand he named chahgesaffect the distribution of data and
information. Charts are no longer hand-drawn, lompguter-generated, and the Internet has
considerable influence on the communication anormétion channels. Geographic
information is available on the Internet. Monahaosclusion: “As we all are very well
aware, the role of Hydrography continuously chah@éenahan et al. 2005, p. 5.). He
subsequently mentioned Hecht's proposal for a nefimicion.

But then something unexpected happened. He addesidely unknown subdivision of
the UN from the year 1978 to this modern definitiwith the explanation: “It is normal to
subdivide this ‘total set’ into sub categories’idib p. 5). Useful is the subdivision in “Coastal
hydrography”, “Off-shore hydrography” and “Oceahydrography” (ibid, pp. 5-6).

Probably, this approach deliberately ignores tleétfzat hydrography has expanded to all
waters a long time ago. This focused view is urtdedable since the actual topic of the
lecture was the GEBCO Training Program of the Nippoundation. As is generally known
the General Bathymetric Chart of the Oceans (GEB$€Oyvs only the ocean floor. The
remarkable thing is Monahan’s request for a sulkdini, obviously to better work out the
object of investigation.

5.5 Critical analysis of the definitions

The criticism of the examined definitions referdtih the content and the form.

In the project to define hydrography as a sciencendent definition, a scope definition
and an inventory definition might be used in conalion.

A content definition would be suitable to indic&tewhat kind of science hydrography
belongs. Most of the definitions do not take trasignment according to philosophy of
science into consideration. Only the NOAA assighgdrography to oceanography (Umbach
1976/1982, p. 1-3).

A scope definition would be suitable to indicateiethbodies of water are being
investigated by hydrography. For this, all hyponyshghe same subdivision level are listed,
for example, oceans, rivers and lakes. If otheevgadire to be included, it would be advisable
to choose the common hypernym. ‘Waters’ — respeltivGewasser’ (as in DHyG 2006) —,
or ‘hydrosphere’ (as in Hecht 2001, p. 9), howewaruld be too general, because they
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include the groundwater. ‘Tidal waters’ — respeslyy Gezeitengewasser’ (as in the
expanded translation of the UN definition of 19&8&)., Andree 1984, p. 3) would be too
restrictive, however, because only with a lot ditkeness also coastal river sections and
larger lakes are taken into account in which tide & measurable impact on the water level.
‘Surface waters’ or ‘all standing and running watevould be more reasonable. In fact,
usually an inventory definition is done by listihgponyms of different subdivision levels, for
example, “oceans, seas, coastal areas, lakesvand’r{IHO 2009, p. 38), where the “coastal
areas” step out of line.

An inventory definition would be suitable to indieahe different kinds of data collected
by hydrography. Since you cannot list all the kinfislata, and not all data are equally
relevant, it would be just the right thing to havést that focuses on a key selection.
However, there are different opinions: They ramgenfsimple “physical features” (IHO
2009, p. 38) up to data “necessary to describéogpegraphical, physical and dynamical
nature” (Hecht 2001, p. 9) up to “chemical propsti(Umbach 1976/1982, p. 1-3). In
particular, one cannot understand the term ‘physicéhis context without further
explanation.

It would be quite appropriate to list the variolnygical parameters gathered in an
inventory definition — even at the risk to distribuedundant information if it was already
given at another place. Since the new definitiohyafrography should stand on its own and
should be understandable without further explanaaopossible redundancy must be
accepted.

An inventory definition would also be suitable talicate the goals of hydrography, its
purposes and the areas it is useful for. In itarinf, this is done in the IHO definition which
states: “in support of all other marine activitisgsluding economic development, security
and defence, scientific research, and environm@ntaéction” (IHO 2009, p. 38). In this
case, however, the inventory definition was notsasful because the expression ‘all other
marine activities’ is too general and only spedifi®y little more concrete terms. On the
contrary, these are only keywords that are handgitgdg to illustrate the inventory. What is the
contribution of hydrography to economic developrménhat exactly has hydrography to do
with security and defence? What does the sciemgBearch consists of? And how does
hydrography protect the environment? — All thesestjons are not answered by the
definition, on the contrary, the definition raigagther questions.

The attempt to get all interests under one roafigigg hypernyms which are broad,
keyword-like and vague, is not supposed to be ssfak By such an approach the intention
to come to a more concrete definition is thwarfediore elegant solution is therefore
needed.

Selected examples shall illustrate the criticisnthendiscussed definitions. Typical errors
were made.

A definition is too narrow if only the sea is nanmeithe object of investigation; a
definition is too broad if all the waters are cdllencluding the groundwater which is not
examined by hydrography. A subsequent reductian“tl waters, except the groundwater”
would lead to a negative definition. A definitiaalso too narrow if the examination of the
chemical properties of the water is not mentiomedf hydrography is presented only as a
service for navigation. A definition is too broddhe ‘acquisition of physical parameters’ is
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mentioned in a too general way. Much more can Bpextted or understood under ‘physical
parameters’ than it is intended. The attempt tatifieonly the relevant subset of the physical
parameters by talking about the ‘acquisition ofdogglaphic parameters’, which at the same
time would be a distinction to the oceanographiapeeters, would cause a circular
definition. It is both too narrow and too broadhyfdrography is presented as a part of the
applied sciences, and it only seems to be a datifin. It is too narrow because it excludes
the theoretical shares which are without any dautdtided in hydrography. It is too broad
because the applied sciences are a broad fieldhardiscipline has to be specified.

In addition to these formal lexicographic errorshee also discovered substantive gaps.
For example, in some definitions the cartograpepresentation is not even mentioned. In the
IHO definition it is only to be guessed from themedepicting’ (IHO 2009, p. 38), in Hecht's
definition in which the term ‘processing’ is usedasinot longer recognisable (Hecht 2001, p.
9; UN 2006, p. llI-2). In 2009 the IHO consideré@ temporal component for the first time,
by mentioning the prediction of the physical prajgsrof the waters. This probably refers to
the predictable tidal water level changes, but tdste foreseeable short-term water level
changes through the influence of the weather. Pisteamologically interesting comparison
of several states over time, as it is expresses¥ample, in the change of the ground relief
by the migration of ripples remains unmentioned.oBgerving the states in regular time
intervals a statement about a future state carebeedl by extrapolation with a certain
probability.

In summary, it is to say that aspects missing mesdefinitions are contained in other
definitions. All definitions taken together make aipargely complete picture.

6. CLARITY BY SUBDIVISION

David Monahan has recognised it correctly: withdfferts to subdivide the totality of
hydrography, he wanted to illustrate the definitadrHorst Hecht. Since with a concise
definition of hydrography not all has been saidadgng shot. A systematic subdivision
makes sense. This is also in keeping with a scefimition, in which all hyponyms are listed.
A better idea is obtained only when one considegssi/stem (systematic structure) of a
subject. Only the subdivision makes a scientificaltcurate — and therefore necessarily
abstract — definition clear and vivid. There aneémain reasons for a systematic subdivision
(cf. Kohlstock 1997, pp. 172-173):

— Non-specialists — such as prospective studemifl get a framework which makes clear
the coherent whole of hydrography to them, regasdté individual keyword-like focuses
as they are about to find in a timetable of lecuvehich mostly lists specialists
disciplines.

— Relatives of the field — such as representatiwesljacent specialist fields — develop a
better understanding of hydrography by getting shidve purpose-driven target and by
this they acknowledge the necessity of the aotisiti

— Professional members wide their perspective éesbite their specialisation in
professional life, do not lose the insight into do@nections, so they avoid considering
questions in isolation and acquire instead interdimary insights.
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There are different ways to subdivide a sciencél$tock has investigated the suitability of a
subdivision according to areas of activity, brarg;tsgplication aspects and specialised
disciplines (cf. ibid., pp. 151-152). Instead, Busann suggests subdivisions into branches,
according to means of knowledge and objects ofstigation (cf. Buschmann 2001, p. 287).
Not all types are suitable. The aim must be to bgvan equally complete, clear and vivid
subdivision. Therefore a subdivision into differan¢éas of activity could be used. But also a
subdivision into process steps is promising. Butipaarly clear could be a subdivision
according to the object of investigation.

A definition is clear and vivid, however, only ihe uses vivid language and terms that are
connected with clear images. All abstract termstrhasavoided. And also terms that are not
understandable without using a dictionary.

7. A NEW DEFINITION

Hydrography is a branch of the science of survegimg) geoinformation. It investigates the
surface waters of the earth and collects the @kldéea and information. Its goal is to expand
the knowledge of waters in order to use them resipbnand safely and to protect the habitat.
The practical engineering and geoscientific wordiisded into three main fields of activity:

1. Surveying of waters, and recording of aquatiada

2. Processing of the data, administering the dataformation systems, and analysing the
total set of data;

3. Visualising the waters on charts and in infoiorasystems, and informing about the
waters.

aufbereiten, verwalten

und analysieren

processing, administering

« and analysing

vermessen und erfassen
surveying and recording
4

darstellen und informieren
visualising and informing

After the examination of a surface water hydrogygptovides information about its current
state and about past and future changes.

It makes statements about:

— the water depths in relation to a reference bariz

— the positions of shoals,

— the positions of magnetic anomalies,

— the shape and structure of the bottom,

— the material composition of the bottom,
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— the structure of the deeper soil layers,
— the location of deposits,
— the uniform change of the water level (tides),

— the short-term and long-term change of the watesl (storm surge, sea level rise),

— the height profile of the water surface (orthamdteight),

— the characteristics of waves,

— the characteristics of currents,

— individual parameters of the water column (terapee, salinity),
— the structure of the water body,

— the water quality (particle concentration, radioaty),

— the natural and artificial objects in and onwaers,

— the traffic situation on the waters,

— the course of the water’s limit,

— the course of boundaries within the waters,

— the nature of the adjacent land strip (coastaézesp. shoreline).
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Object of investigation of hydrography
. Course of the water’s limit
. Nature of the adjacent land strip (coastal zesp. shoreline)
. Traffic situation on waters
. Characteristics of waves
. Water level
. Height profile of the water’s surface (orthonmetreight)
. Individual parameters of the water column (terapge, salinity)
. Water depths
. Water quality (particle concentration, radioaty)
10. Characteristics of currents
11. Nature of the bottom
12. Structure of the deeper soil layers
13. Natural and artificial objects in and on thaevs

©Coo~NOULA,WNE

8. RESUME

Many scientists like to use the term ‘hydrographoyit in fact they all mean something
different. Often, a scientist delineates a conaepnother way than his colleagues. As a
consequence, with the denomination ‘hydrographytlics concept everybody wants to
create a different conception by the audience tlstis not clear when they all use the same
term. In technical communication, it is therefoez@ssary to make clear in which sense the
term is used.

Starting from a clear definition of hydrography,ielhmeets all criteria for a definition, it
is then easier for a scientist or another persomgubke language to make clear in what sense
he uses the term *hydrography’. For this he sinm@gds to work out the difference between
the definition and his own understanding of thecsgt.
Another reason for a proper definition is the intdtural aspect. For example, when
hydrography shall be exported to other countriekéncontext of development assistance and
capacity building. In these countries hydrograghgtill unknown and there are therefore no
terms in national languages for it. In such a cagefinition makes it possible to evoke a
clear idea — and to create a new term in anotinguiage in a further step. Even to make it
clear to a layman what hydrography is in his owrglaage, a definition is very helpful.
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