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Abstract: The quantity and quality of cartographic knowledge has recently considerably
increased and the trend continues. Besides the creativity and invention new carto-
graphic knowledge results from interaction with other areas (scientific disciplines and
social activities). Cartography at present lives the period of restructuring of its knowl-
edge as related to important changes of technology of map creation and processing.
The contribution outlines the development of the cartographic knowledge and identifies
the knowledge coming from as many as from 40 areas on example of creation of land
cover map.

Keywords: Development of knowledge in cartography, interdisciplinary nature of knowl-
edge in cartography.

introduction

The number of recent pieces of knowledge in cartography increased and the contents
or guality also significantly changed. The amount of knowledge grows while and comprises
not only the contemporary period but also the past of cartography. No so long ago the car-
tographic studies did not reach further than to Classic times and nowadays we have some
cartographic knowledge also from older periods: pre-historical and ancient Oriental cultu-
res. Cartography lives a period of reconstruction of its knowledge connected with impor-
tant changes in map creation and processing technology. The contribution pays attention
precisely to the nature of this knowledge and change of its structure.

A brief outline of the development of cartography

The map is and always was an artefact reflecting the level of cognition and technologi-
cal progress in all stages of the development of a given society. The technology of cutting
the maps into the rocks, wood or engraving them in bones {before the existence of writing)
in pre-historical period was at the level of the knowledge of the living environment the hu-
manity had possessed. In the period of ancient Oriental culture in Mesopotamtia and Egypt
with existing writing and map graphics apart from the town plans and maps of mines, also
the first map representations of the existing ideas of world were drawn. In the Classic pe-
riod the Indian ink drawings on the parchment paper spread and the known world (the en-
virons of the Mediterranean Sea) was represented on a map. Surveying of the distances
including calculations of the dimensions of Earth started at the same period as reflected
by introduction of the geographical network (meridians and parallels). With progress of sea
navigation {14th century) and trade with ever more distant countries the origin of portolan
maps is connected. In the consequence of more precise knowledge of the Earth's dimen-
sions by triangulation and development of mathematical and geometrical knowledge
(cartographic representations) connected with tax and military interests of many feudal ru-
lers in Europe by the beginning of the 16th century relatively detailed topological maps
were made which were later remade in larger scales. The trend continues also at the pre-
sent time in a form of detatlled mapping in developing countries as the advanced countries
surveyed their territories in medium and large scales practically in mid-20th century. Deve-
lopment of the topographic mapping and general progress of science and technology crea-
ted space for the development of thematic mapping. Thematic mapping was interesting
mainly for the nature science, and particularly the oldest of them, geography, oceano-
graphy and geology. Later however also other sciences and humanities, and even some
technical disciplines were interested in thematic mapping. The fact that single disciplines
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saw in map not only a good method of representation but also a cognitive tool was the
decisive one,

This brief historical outline (but also a more detailed knowing of the history of map)
suggests that the map as a specific way of expression of objects and phenomena in spa-
ce was developed by the representatives of various sciences and social activities. At the
beginning they were isolated enthusiasts, later Classic scholars, medieval cosmogra-
phers, navigators, geologists, meteorologists, botanists, etc. The modern cartographers
emerged only with the origin of cartography in the 20th century. Their attitude to map is
the same as the one of the linguists to the language: Map, the same as the language,
was an objective reality from the beginnings of human civilization (map criginated even
before writing). The linguists study language and systemize knowledge about language. On
the basis of generalized knowledge they can only slightly influence or correct the develop-
ment of language as it is not their invention but a social phenomenon. The system of
knowledge on language is linguistics. Map was not discovered by cartographers either,
they only gather and systemize the knowledge on map, its creation, way of its production
and use. As map is a complex phenomenon, they study it from different aspects, as the
way of expressing (map language or semioctic system), as a technical or even engineering
work {requiring special technology}, as a model (of objective or virtual) reality or in broader
sense as a system {(of data, information, knowledge), etc. This is the reason why several
interpretation or definitions of map exist.

This brief assessment also suggests that cartography constituted itself as an interdis-
ciplinary area of knowledge.

The interdisciplinary character of cartographic knowledge

Cartography as an independent scientific discipline or as a system of knowledge on
map its creation and use originated only in the half of the present century. In the past the
activities linked with creation and use of map were part of other disciplines of science
(mathematics, geometry, geodesy, geography, etc.) or specific activities like sea naviga-
tion, military art, tax administration, mining, speleoclogy, etc. With the development of the
thematic map the creation and use of maps expanded also to other sciences branches
and humanities and additional activities like construction, air transport, forestry, agricultu-
re,regional administration sport, water management, statistic, state administration, travel,
and the like. No wonder then that cartography now is a complex system of knowledge with
numerous interdisciplinary linkages.

The interdisciplinary character of cartographic knowledge can be illustrated on exam-
ple of creation of any kind of maps, for instance the land cover maps of Slovakia in scale
1:500,000 (Feranec and Otahel 19986).

Let us analyse the process of this map which was made in the sense of the methodo-
logy of the European project CORINE Land Cover. The process consisted of two relatively
independent cycles:

A. Creation of the land cover database
B. Creation, processing and publishing of land cover map

Single cycles consist of more detailed stages:

Cycle A consisted of five stages (Heymann et al. 1994):

1. Preparation (prccurement of the Landsat TM digital images adjusted in analogue
form.

2. Production of colour syntheses with radiometric corrections (removal of differences
in taken values of the spectre characteristics) and with geometric corrections
{(transformation into conform cylindric representation).

3. Analogue interpretation (production of interpretation schemes by map sheets at sca-
le 1:100,000.

4. Digitising of interpretation schemes.

5. Production of database (in the framework of Information system on the environ-
ment).
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Cycle B consisted of six stages (Pravda 1996):

1. Production of original contours of land cover classes at scale 1:100,000.

2. Cartographic generalization of contours.

3. Reduction to scale 1:500,000 and transformation to equivalent conic projection.
4. Choice of expression means.

5. Creation of cartographic image and cartographic editing.

6. Reproduction processing, print and publishing.

Based in deeper knowiedge of single stages of creation of the map of land cover we
can say that knowledge of the following fields is applied :

In cycle A:

1) digital photography, informatics...,

2) photogrammetry, theory of colours, colorimetry, audiometry, geometry, mathematical
cartography, information science

3) identification, classification, logics..

4) geocinformatics...

5) GIS...

In cycle B

1) cartography (production of cartographic originals), geoinformatics (visualisation of
database)

2) logic, classification, psychology, perception, distinguishing

3) photography, geometry, mathematical cartography

4) logic, semiotics, map language, graphic art, psychology, geography, (relief, hydro-
graphy, settlements, communications) botany, forestry, water management, agricul-
ture...

5) cartography (designing, creation, editing, compilation, technical processing, copying,
management...

6} physics (optics, mechanics,materials, chemistry photopolymers,photoreproduction,
copying, copyright, publishing, {(management, marketing, economy...)

it means that processing a land cover map requires knowledge from at least 40 areas
of human knowledge. If the iand cover map is combined with another comprehensive or
synthetic subject, for instance the map of geological units or the map of soils) the spectre
is even wider. :

Another factors influencing the change in structure
of cartographic knowledge

On the contact of cartography and geodesy, topography and photogrammetry there is
the interdisciplinary area called geodesic or topographic cartography (or mapping).lt is an
area concentrating the knowledge of creation of maps in large or medium scales by geo-
desic, topographic and photogrammetric methods. This field is influenced by the changes
in precision and velocity of the topological and elevational measurement which is reflected
then in changes of technology (including automated) used in production of maps.

On the contact of advanced geodesy and cartography the theory of cartographic repre-
sentations {mathematical cartography) criginated. In the tast of them there were no revo-
lutionary changes but the onset of automation caused also here that some representa-
tions existing in theoretical form only became accessible as they could be realised thanks
to the modern computer technology enriching the map creation process. Thanks to com-
puter technology also another important obstacle was removed i.e. transformation of re-
presentations. The general theory of cartographic representations was little enriched -
except for variavalent projections.

In framework of thematic cartography which originated on the contact of cartography
and geosciences and humanities the scale of classes, number and complexity of the the-
matic maps increased. A large and relatively independent field is the one on the contact of
cartography and geography calied geographical cartography.

Theoretical cartography was established. In its framework several thearetical concep-
tions of map originated: information, communication, gnozeological, linguistic}, and me-
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thodology of cartographic (map) expression was further developed. Application of compu-
ter technology was also broadened in all these areas and it introduced into the creation of
thematic maps some new map signs: creation and demonstration of weather maps on the
TV screen, for instance, uses blinking, moving, rotating, etc. signs.

In the framework of historical cartography (on the contact of cartography and history)
the known beginnings of cartographic knowledge were shifted deeper into pre-Classic pe-
riod, i.e. the Neolithic, or even to the pre-historic era (the Young Palaeolithic).

Recently a new area of knowledge on the contact of remote sensing, cartography, geo-
graphy or geosciences and information or geomatic, geonic originated. This area is still
not precisely defined but we can say that it will require from cartography new knowledge
from the area of visualization of geoinformation, up-dating and credibility of topographic
information, in the area of distinguishing and systemisation of map errors, etc.

Initiation of relations between cartography and other disciplines is often seen by car-
tographers as improper subsidiarity of cartography to geodesy, geography or information
science. But the reality is different. Along with the service cartography is providing to other
disciplines it also gains knowledge on new objects and phenomena cartography and has
to verify and correct the expression means and to search for new ways, forms and appro-
aches of expression.

Conclusion

The arsenal of cartographic knowledge is constantly changing. Obsolete knowledge di-
sappears with disappearing material or with cbsolete technology and it is substituted by
new. An important source of new knowledge in cartography is not only creativity and inven-
fion but also interaction with other fields like geosciences, philosophical, mathematical
-sciences, humanities and numerous other areas.

The article is one of the outputs of the Project no. 5043 Assessment of the contempo-
rary landscape through application of the CORINE Land Cover database by environmental
principles at the Institute of Geography of the 5.A.S. in 1998 supported by the VEGA Slo-
vak Grant Agency.
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Resumé
Kartografia: zmeny v struktdre poznatkov

K sigasnému obdobiu sa vyrazne zvysila podetnost (kvantita} poznatkov v kartografii a vyznamne
sa zmenila aj ich obsahovéa (kvalitativna) stranka. Poznatky sa stromovito aj nadalej rozrastajl, pri-
dom sa tykaju nielen sa€asnosti, ale a) minulosti kartografie. Este neddvno kartografické poznanie
siahalo nanajvys ak do antickych &ias, dnes uZ mame Kkartografické poznatky aj zo starSich obdobi
- z prehistorického obdobia a z obdobia starovekych orientdlnych kultdr.

V sucasnosti kartografia preZiva obdobie prestavby svojich poznatkov v slvislosti s vyznamnymi
zmenami v technolégiach tvorby a spracovania map.

Zo struéného historického néértu {ale na zdklade podrobnejdieho poznania dejin mapy) moZno
kon3tatovat, Ze mapu, ako Specificky sposob vyjadrenia objektov a javov v priestore, rozviali repre-
zentanti rdéznych vednych odborov a spoloenskych aktivit, Spociatku to boli nahodni "aktivisti”, ne-
skdr antick uCenci, stredoveki kozmografi, moreplavci, geometri, vojaci a edte neskér zememeradi
{geodeti}, matematici, geografi, geolégovia, meteorolégovia, botanici atd. - a kartografi. Pozicia kar-
tografov voli mape je podobnd, ako pozicia jazykovedcov k jazyku (redl): tak ako jazyk, aj mapa tu
bola ako objektivna realita uZ od pociatkov ludskej civilizacie (mapa vznikla dokoca skdr ako pisma).
Jazykovedci skumaiji jazyk a systematizujd poznatky o fiom. Na zdklade zov3eobecnenych poznatkov
mdZu rozvoj jazyka len mierne korigovat, pretoZe jazyk nie je ich vynalez, ale celospolodensky feno-
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meén. Slstava (systém) poznatkov o jazyku je jazykoveda. Aj mapu nevynasli kartografi, oni tieZ len
zhromaZzdujd a systematizuji poznatky o mape, o jej tvorbe, o spdsoboch jej vyhotovenia a vyuZiva-
nia. PretoZe mapa je zloZity fenomén, skdmaiju ju z viacerych hladisk, napr. ako spdsob vyjadrenia
{ako mapovy jazyk, ¢i semioticky systém), ako technické a? inZinierske dielo (vwZadujuce si Specidlnu
technologiu), ako model (objektivnej alebo virtudlnej) reality, resp. v Sirsom zmysle ako systém
{tidajov, informécii, poznatkov) ap. Preto aj existuje viac chapani a teda aj definicii mapy.

Kartografia ako samostatn& a svojbytna vedna disciplina, ako systém poznatkov o mape, o jej
tvorbe a vyuZivani, vznikla prakticky a? v polovici tohto storodia. V minulosti Ginnosti sdvisiace s tvor-
bou a vyuZivanim mép patrili do rdznych disciplin (matematiky, geometrie, geodézie, geografie ap.),
alebo do Specifickjch spolofenskych aktivit, akymi boli najma moreplavka, vojenstvo, danova spré-
va, banfctvo ap. S rozvojom tematickych map sa tvorba a vyuZivanie map rozsirili aj na daldie vedné
odbory {prirodné, spolofenské, technické vedy) a na dalSie odvetvia spoloGenskych aktivit
(stavebnictvo, letectvo, lesnictvo, polnohospoddrstvo, vodné hospodérstve, Statistika, 3tétna sprava,
regiondina samosprava, 3port, cestovanie ap.). Niet preto divu, Ze kartografia je teraz zloZity systém
poznatkov s mnoZstvom interdisciplindrnych vazieb.

Interdisciplindrny charakter kartografickych poznatkov moZno ilustrovat na prikiade tvorby ktoré-
hokﬁrvek druhu mdp, napr. aj mapy krajinnej pokrjvky Slovenska v mierke 1:500 000 (Feranec a
Otahel 1996).

Ak si analyzujme proces tvorby tejto mapy, ktord sa vyhotovuje podla metodiky eurépskeho pro-
iektu CORINE Land Cover, zistime, Ze tento proces pozostéva z dvoch relativne samostatnych cyklov:

- Z cyklu A: Tvorba bézy ddajov o krajinnej poknyvke,

- Z cyklu B: Tvorba, spracovanie a vydanie mapy krajinej pokryvky.

Jednotlivé cykly pozostévajl z podrobnejSich etdp (faz).

Cyklus A pozostédva z piatich etdp (Heymann et al. 1994):

1. Pripravné préce (ziskanie digitdinych obrazowych zéznamov z Landsat TM upravenych do anals-

govej formy.

2. Vyhotovenie farbenych syntéz s radiometrickymi korekciami (odstranenie diferencii v namera-
nych hodnotach spektralnych charakeristik) a geomstrickymi korekciami (transformécia do
konformného valcového zobrazenia).

. Analégova interpretécia {vyhotovenie interpretacnych schém podla kladu listov mapy v mierke
1:100 000).

. Digitalizacia interpretaénych schém.

. Vyhotovenie bazy udajov (v rdmci Informaéného systému o Zivotnom prostredi).

Cyklus B pozostava zo Siestich etap (Pravda 1996):

. Vyhotovenie originalu kontdr tried krajinnej pokryvky v mierke 1:100 000.

. Kartografickd generalizdcia kontir.

. Zmengenie do mierky 1:500 000 a transformécia do ekvivalentného kuZefového zobrazenia:
. Vofba vyrazowych prostriedkov.

. Tvorba kartografického obrazu a kartografické redigovanie.

. ReprodukEéné spracovanie, tlaé a vydanie.

Na zaklade hibsich znalosti jednotlivych etdp tvorby mapy krajinnej pokryvky mdZeme konStatovat,
Ze sa v nich aplikujd poznatky z tychto oblasti poznania:

V oykle A;

1. digitalna fotografia, informatika...,

2. fotogrametria, tedria farieb, kolorimetria, radiometria, geometria, matematicka kartografia, in-
formatika...,

3. identifikécia, klasifikécia, logika...,

4. geoinformatika...,

5. GIS...

V cykle B:

1. kartografia (vvhotovenie kartografickych origindlov...), geoinformatika (vizualizacia bazy uda-
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jov)...,

. logika, klasifikacia, psycholdgia, vnimanie, rozliovanie...,

. fotografia, geometria, matematicka kartografia...,

. logika, semiotika, mapovy jazvk, grafika, psycholdgia..., geografia (reliéf, hydrografia, sidla,
komunikacie...}, botanika, lesnictvo, vodné hospodarstvo, pelnohespodarstvo...,

. kartografia (projektovanie, tvorba, redigovanie, zostavovanie, technické spracovanie, kopirova-
nie...), riadenie...,

. fyzika (optika, mechanika, materidly...}, chémia (fotopolyméry, fotoreprodukcia, kopirovanie...),
autorské prévo (copyright}, vyddvanie (manaiérstvo, marketing, ekondmia...).

A O WK
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_To znamena, Ze pri spracovani mapy krajinej pokryvky su potrebné znalosti najmenej zo 40 ob-
lasti fudskeého poznania. Ak mapu krajinnej pokryvky kombinujeme s dal3ou komplexnou, alebo syn-
tetickou tematikou (napr. s mapou geoekologickych jednotiek, alebo s mapou pédnych typov ap.)
pogetnost poznatkov z réznych oblasti sa edte zvysi.

Na styku kartografie s geodéziou, topografiou a fotogrametriou sa nachadza interdisciplindrna
oblast, ktora sa nazyva geodetickd resp. topografické) kartografia (alebo rozdirenejsim nazvom je
mapovanie). Je 1o oblast, ktora slstreduje poznatky o tvorbe map velkych a strednych mierck geode-
tickymi, topografickymi a fotogrametrickymi metddami. Této oblast je poznadena zmenami v pres-
nosti a rychlosti polohopisnych a vyskopisnych merani, ktoré sa odzrkadfujd v zmendch technoldgie
(vratane automatizacie) vyhotovenia map.

Na styku vy33ej geodézie a kartografie vznikla uz dévnejSie tedria kartografickych zobrazeni
(matematické kartografia). V poslednom obdobi v nej sice nenastali Ziadne véinejSie koncepéné
zmeny, ale néstup automatizécie aj do tejto oblasti spdsobil, Ze sa niektoré zobrazenia, existujlce
povodne len v teoretickej polohe, stali prakticky dostupnymi, lebo sa dali realizovat vdaka modernej
vypoctove] technike (a tym obohatili mapovii tvorbu). Vdaka vypottovej technike sa odstranila aj dal-
Sia dbleZitd prekdzka (postrach pre manudlne vypodty) - transformécia medzi jednotlivymi zobraze-
niami. V8eobecna tedria kartografickych zobrazeni sa ohohatila len mélo (za pozornost stoja azda
variavalentné zobrazenia).

V rémci tematickej kartografie, ktord vznikla na styku kartografie s geovedami a spoloenskymi
vedami sa podstatne rozdirila druhovost a pocetnost, ako aj zloZitost tematickych mép. Velkou a
relativne samostatnou oblastou sa stala oblast styku kartografie s geografiou, ktord sa nazyva geo-
grafickd kartografia.

Vznikla teoreticka kartografia a v jej ramci sa postupne rozpracovalo niekolko teoretickych kon-
cepcii mapy {informacna, komunikaénd, poznévacia, jazykovd) a dalej sa rozvijala metodika kartogra-
fického (mapového) vyjadrovania. Vo vietkych tychto oblastiach sa tieZ rozsirila aplikdcia pocitadovej
techniky, ktord vniesla do tvorby tematickych map aj niekotré nové druhy vyjadrovacich pristupov (3D
zobrazenia, animécie ap.) a novych mapowych znakov (napr. tvorba a demonstracia map pocasia na
televiznych obrazovkach spopularizovala blikajdce, prskajlce, pohyblivé, rotujuce, pulzujtice, rozplyva-
juce sa, viactvarové, viacfarebné ap. mapové znaky.

V rdmci historickej kartografie (na styku kartografie a vieobecnej histdrie) sa doteraz zname za-
Ciatky kartografckého poznania posunuli dalej pred antické obdobie - do obdobia starovekych orien-
talnych kultdr (neolit, eneclit), ba aZ do prehistorického obdobia (miady paleolit).

V poslednom obdobi vznikla nové oblast poznatkov na styku dialkového priekumu Zeme, karto-
grafie, geografie {resp. geovied) a informatiky, ktora sa nazyva gecinformatika (tieZ geomatika, alebo
geonika). Tato oblast sice e3te nie je presne vymedzena (okontlrena, uzavretd), ale uz z doteraz
nazhromaZdenych poznatkov sa dé usudzovat, Ze od kartografie bude vyZadovat nové poznatky z ob-
lasti vizualizdcie geocinformdcii, aktualizacie a doveryhodnosti topografickych informdcii, z oblasti
rozliSovania a systematiky mapovych chyb ap. Vstupovanie kartografie do interakcii s inymi discipli-
nami si mnohi kartografi vysvetfuji ako newhodnia podriadenost kartografie tymto disciplinam
{geodéezii, geografii, informatike ap.), kedy sa kartografia akoby stracala v sluzbe komusi inému.
Skutotnost je viak taka, Ze popri UZitku, ktory kartografia déva inym, siGfasne od nich aj ziskava
poznatky o novych objektoch, javoch a ich charakteristikéach, ktoré ju nitia jednak verifikovat si svoje
terajSie vyjadrovacie moZnosti a jednak hladat nové sposoby, formy, pristupy a prostriedky na ich
vyiadrenie.

Arzendl poznatkov v kartografii sa neustdle meni. Zastaralé poznatky z réznych dévodov zanikaja
{napr. z ddvodu zaniku niektorych materidlov, nedokonalosti pomdcok a pristrojov, technologickych
postupov, teoretickych pristupov ap.) a nové poznatky neustéle vznikaju. Vyznamnym zdrojom novych
poznatkov v kartografii je nielen vlastna kreatvita a invencia, ale gj interakcia s réznymi inymi oblas-
tiami poznania, akymi su geovedy, filozofické, matematické, spolofenské, technické a iné vedy i
oblasti poznania.

Prispevok je jednym z vystupov dosiahnutych rieSenim projektu 5043 "Hodnotenie sticasnef kra-
jiny aplikdciou ddajov z databdz CORINE land cover podfa environmentdlnych principov” na Geogra-
fickom tstave SAV v r. 1998 za podpory Slovenskej grantovef agentidry VEGA.
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