
Original scientific paper | Received: 01 -08-2022 | Accepted: 1 9-08-2022

52
KiG No. 38, Vol. 21 , 2022, https://doi.org/1 0.32909/kg.21 .38.3

Abstract. The map of Moravia (1 569) by the renowned Vienna scholar, Paulus Fabricius (ca. 1 528-1 589), is sti l l
considered to be the oldest known cartographic representation of Moravia. This paper focuses on the cartographic
analysis of the map with the aim to identify possible methods of its construction with regard to some known cir-
cumstances of its orig in. The author of the map mentions in the appended texts that he travel led through Moravia
several times. The methodology of the work is based on selected spatial analyses of the positional and height
aspects of displayed settlements. The achieved results are compared and discussed in the context of other informa-
tion sources, especial ly the existing settlement structure and contemporary communication network. The conclu-
sions reveal a correlation between the density of the depicted settlements and the proximity of a model led
communication network. The orographic conditions of Moravia have a significant influence on the map content. The
plains are covered in detai l , h i l ly lands and highlands are rarely and randomly mapped, whereas the mountains are
not described at al l . I n the peripheral parts of the area of interest, the author probably worked only with data from
travel i tineraries. With regard to achieved results, i t can be assumed that there is potential to apply the establ ished
procedures to the analysis of old maps of simi lar type. Unl ike later maps, they are based on the author' s travel l ing
experiences and impressions, rather than on complex measurements of geographical coordinates.
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1 Introduction

Old maps have long been the subject of research in
the fields of geography, cartography and, more re-
cently, geoinformatics. Traditional analyses focus on
aspects of their cartographic, geometric, as well as visu-
al quality (Delano-Smith 2005, Jongepier et al. 2016,
Muylle 2019). The content of old maps is an important
source of information, for instance, to monitor changes
and evolution of the landscape (Wilson 2005, Trachet
2018) or its settlement (Quesada-García 2022).

Most often, analyses are performed using Geographic
Information Systems (GIS) or specialized software such as
MapAnalyst (Jenny 2006, Weiss 2013). They usually consist
of several basic steps: digitalization of the original, geore-
ferencing and vectorization of the content of the old map
(Chiang et al. 2014). The selection of a suitable method for
each step involves several decisions. In the case ofgeorefer-
encing it depends on the knowledge ofseveral map proper-
ties: a number ofmap sheets (only one/several), projection
(known/unknown), and dimensions (known/unknown).
Based on mentioned map properties, the eight specific
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Sažetak. Karta Moravske (1 569) glasovitog bečkog učenjaka Paula Fabrici ja (Paul Fabricius, oko 1 528-1 589) još uvi-
jek se smatra najstari j im poznatim kartografskim prikazom Moravske. Ovaj se rad bavi kartografskom anal izom te
karte s ci l jem utvrđivanja mogućih metoda njezine izrade s obzirom na neke poznate okolnosti njezina nastanka. Autor
karte u pri loženim tekstovima navodi da je više puta putovao kroz Moravsku. Metodologi ja rada temel j i se na odabra-
nim prostornim anal izama nasel ja na karti u nizinskom i gorskom dijelu . Ostvareni se rezultati uspoređuju i rasprav-
l jaju u kontekstu drugih izvora informaci ja, posebice postojeće strukture nasel ja i suvremene komunikaci jske mreže.
Zakl jučci otkrivaju korelaci ju između gustoće prikazanih nasel ja i bl izine model irane komunikaci jske mreže. Orografski
uvjeti Moravske imaju značajan utjecaj na sadržaj karte. Nizine su detal jno obrađene, srednje su nadmorske visine ri-
jetko i nasumično kartirane, dok gorje uopće ni je opisano. U rubnim di jelovima područja interesa autor je vjerojatno
radio samo s podatcima iz itinerera putovanja. S obzirom na postignute rezultate, može se pretpostaviti da postoj i po-
tenci jal za primjenu utvrđenih postupaka na anal izu starih karata sl ičnog tipa. Za razl iku od kasni j ih karata, one se te-
mel je na autorovim iskustvima i dojmovima s putovanja, a ne na složenim mjerenj ima geografskih koordinata.

Ključne riječi: Moravska, Paul Fabrici je, GIS, prostorne anal ize, i tinerari
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1 . Uvod

Stare su karte odavno predmet istraživanja u ge-
ografiji, kartografiji, a u novije vrijeme i geoinformatici.
Tradicionalne se analize usredotočuju na aspekte njiho-
ve kartografske, geometrijske i vizualne kvalitete (Dela-
no-Smith 2005, Jongepier i dr. 2016, Muylle 2019).
Sadržaj starih karata važan je izvor informacija, na pri-
mjer, za praćenje promjena i evolucije krajolika (Wilson
2005, Trachet 2018) ili naselja (Quesada-García 2022).

Najčešće se analize izvode s pomoću GIS-a ili specija-
liziranog softvera kao što je MapAnalyst (Jenny 2006,

Weiss 2013). Obično se sastoje od nekoliko osnovnih kora-
ka: digitalizacije originala, georeferenciranja i vektoriza-
cije sadržaja stare karte (Chiang i dr. 2014). Odabir
prikladne metode za svaki korak uključuje nekoliko odlu-
ka. U slučaju georeferenciranja ovisi o poznavanju nekoli-
ko svojstava karte: broju listova karte (samo
jedan/nekoliko), projekciji (poznato/nepoznato) i di-
menzijama (poznato/nepoznato). Na temelju navedenih
svojstava karte može se identificirati osam specifičnih
skupina s različitim kombinacijama tih parametara (Cajt-
haml 2011). Kartografska projekcija i njeni parametri mo-
gu se identificirati s pomoću specijaliziranih alata

Članak je na hrvatski jezik preveo V. Lapaine.
The paper was translated into Croatian by V. Lapaine.



54
KiG No. 38, Vol. 21 , 2022, https://doi.org/1 0.32909/kg.21 .38.3

CHRÁST, J. AND STACHOŇ, Z.: CARTOGRAPHIC ANALYSIS OF THE CONSTRUCTION OF FABRICIUS' MAP OF MORAVIA (1569)

groups with different combinations of these parameters
can be identified (Cajthaml 2011). Map projection and its
parameters can be identified using specialized tools based
on a robust mathematical apparatus (Bayer 2016). In the
case of global transformations applied in georeferencing,
with a number ofidentical points, distance residuals can be
used to determine the positional accuracy of the map
(Jenny et al. 2011). Among the basic methods ofvisualizing
planimetric distortions are the display of displacement
vectors, distortion grids, or scale and rotation isolines (For-
stner et al. 1998, Jenny et al. 2007). Creating a vector model
facilitates the selection of identical points when georefer-
encing the map and expands the scope for applying spatial
and statistical analysis ofits content (Cajthaml 2010, Porter
et al. 2019). On the other hand, it is very time-consuming.
Efforts to automate the vectorization process focus on
younger thematic and topographic maps (from the turn of
the 19th and 20th centuries) with standardized map keys
(Iosifescu at al. 2016, Zatelli et al. 2022). Subsequently, spa-
tial statistics methods can be applied to the created model
(Lelo 2020, Verbrugghe G et al. 2020).

The present paper deals with the cartographic ana-
lysis of Fabricius' map of Moravia (1569), one of the
three historical lands of the Czech Republic. Using geo-
spatial methods in a GIS environment, the paper aims to
identify possible methods ofits construction. It is one of
the first detailed maps of smaller territorial units, the
so-called chorographical maps. Their construction usu-
ally reflects the author's personal experience and vary-
ing degrees of familiarity with the area they represent.
The main focus is therefore on the socio-economic ele-
ments of the map (specifically settlements), its quality,
spatial and elevation distribution. The achieved results
are confronted with the model of contemporary settle-
ment structure and communication network. Its form is
based on available text andmap itineraries.

The selected procedure combines the various methods
described above. Vectorization of the map is carried out
manually and has a selective character, dealing only with
the dominant component of the map (settlements). Re-
garding the significant positional inaccuracy, it is imple-
mented indirectly, i.e., by identifying the settlements on
the currentmap. In this case, vectorization did not require
a georeferencedmap andwas done remotely with a digital
image in the online catalogue. However, the quality ofthe
digital imagemustmeet the prerequisite oflegibility ofthe
descriptive component andmap content.

2 Fabricius' Map of Moravia (FMM)

The oldest known map of Moravia was created by
the humanist Paulus Fabricius (ca. 1528-1589). Born in

the Lower Silesian Voivodeship in southwest Poland a
town ofLubáń, he established himselfat the University of
Vienna after studies, where he eventually grew to become
Dean of the Faculty ofMedicine. He later became the first
court mathematician and physician to the Austrian em-
perors (Fröde 2010). He applied his versatile skills in many
other fields, including botany, astronomy and cartography
(Petz-Grabenbauer 2016, Oestmann 2014). It is docu-
mented that he prepared a concept map of Austria, the
fate ofwhich is unknown today, as well as several maps for
astrolabes. Thus, his greatest cartographic achievement
remains the six-sheet map ofMoravia (88 x 96 cm), which
was reproduced using the copperplate engraving tech-
nique (see Figure 1). The bilingual title is placed at the top
ofthe map field and reads: MARCHIONATVS | MORAVIÆ. –
Das Marggrafftumb | Mährern. The scale of the map is ap-
prox. 1:330 000. The identity of the engraver with the AF
monogram is unknown. The printing plates of the map
were later stolen and therefore the author had the map
engraved once more in 1575 in a reduced single sheet ver-
sion. At present, only seven existing copies ofthe map can
be reliably documented (Chrást 2017). Literature mentions
two other copies, but their existence and current location
could not be verified. Complete copies, including an inser-
ted printed acknowledgement and dedication to the map's
readers, are documented only in two copies. The other
copies are either test prints or a loose omnibus volume of
test and final prints (see Table 1). The uniqueness of each
copy also arises from the way in which all six sheets are
connected. The problematic layout of the drawing was an
issue already for the engraver, who engraved some of the
settlement symbols and names on both adjacent plates. On
some copies, there is a clear auxiliary line for the trimming
of the printed sheets. The resulting volume can be con-
sidered unique with different geometrical characteristics
affecting, for example, the content and especially carto-
metric analyses (Stachoň, Chrást 2017).

Three ofthese copies come from collector's atlases, the
so-called Lafreri atlases, from the second half of the 16th
century. These are the atlas of Doria, Lloyd Triestino (a
copy from the Austrian National Library, see Figure 1) and
an unnamed copy from the British Library (proofprint).

The approximate extent of the territory covered by
the FMM is shown in Figure 2. Apart from Moravia, it
covers a small part of the remaining two historical
lands ofthe Czech Republic – Bohemia and Silesia1. The

1 A bigger part of the historical territory of Silesia is now
part of Poland, nevertheless, as it is of marginal significan-
ce for the FMM, it is not further delimited on the map.
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temeljenih na robusnom matematičkom aparatu (Bayer
2016). U slučaju globalnih transformacija primijenjenih u
georeferenciranju, s nekoliko identičnih točaka, reziduali
udaljenosti mogu se koristiti za određivanje položajne
točnosti karte (Jenny i dr. 2011). Među osnovnim sumeto-
dama vizualizacije planimetrijskih distorzija prikaz vek-
tora pogrešaka, distorzijska mreža ili izolinije mjerila i
rotacije (Forstner i dr. 1998, Jenny i dr. 2007). Izrada vek-
torskog modela olakšava odabir identičnih točaka prili-
kom georeferenciranja karte i proširuje opseg primjene
prostorne i statističke analize njezina sadržaja (Cajthaml
2010, Porter i dr. 2019). S druge strane, to oduzima puno
vremena. Nastojanja da se automatizira proces vektoriza-
cije usmjerena su na mlađe tematske i topografske karte
(prijelaz iz 19. u 20. stoljeće) sa standardiziranim karto-
grafskim ključevima (Iosifescu i dr. 2016, Zatelli i dr. 2022).

Naknadno se na izrađeni model mogu primijeniti metode
prostorne statistike (Lelo 2020, Verbrugghe G i dr. 2020).

Ovaj se rad bavi kartografskom analizom Fabricijeve
karte Moravske (1569), jedne od triju povijesnih zemalja
Češke Republike. Koristeći geoprostorne metode u GIS
okruženju, u radu se žele identificirati mogući načini
njezine izrade. Jedna je od prvih detaljnih karata manjih
teritorijalnih cjelina, tzv. korografskih karata. Njihova
konstrukcija obično odražava autorovo osobno iskustvo
i različite stupnjeve poznavanja područja koje prikazuju.
Stoga je glavni fokus na socioekonomskim elementima
karte (posebno naselja), njezinoj kvaliteti, prostornoj i
visinskoj razdiobi. Ostvareni su rezultati sučeljeni s mo-
delom suvremene strukture naselja i komunikacijske
mreže. Oblik naselja temelji se na dostupnom tekstu i
kartografskim itinererima.

Slika 1 . Fabrici jeva karta Moravske. I zvor: ÖNB Wien: KAR K I I I 1 22363.
Fig. 1 Fabricius’ map of Moravia. Reference: ÖNB Wien: KAR K I I I 1 22363.



Table 1 Known preserved copies of FMM.
Tablica 1 . Poznate sačuvane kopi je FMM-a.

Location Type
Lokacija Vrsta

Österreichische Nationalbibliothek
(Austrian National Library) in Vienna Complete copy
Österreichische Nationalbibliothek u Beču cjelovita kopija
Bibliotheque Nationale (National Library) in Paris Complete copy / Proofprint
Bibliotheque Nationale u Parizu cjelovita kopija / probni otisak
Moravská galerie (Moravian Gallery) in Brno Final print without inserted texts
Moravská galerie u Brnu konačni otisak bez umetnutog teksta
British Library in London Omnibus volume / Proofprint
British Library u Londonu svezak / probni otisak
Atlas Doria Omnibus volume with inserted texts
Atlas Doria svezak s umetnutim tekstom

Fig. 2 Approximate territory shown on the FMM.
Slika 2. Pribl ižan teritori j prikazan na FMM-u.
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Odabrani postupak kombinira različite opisane me-
tode. Vektorizacija karte obavlja se ručno i selektivnog je
karaktera, a bavi se samo dominantnom komponentom
karte (naseljima). S obzirom na značajnu položajnu ne-
preciznost, ona se provodi neizravno, tj. identifikacijom
naselja na trenutnoj karti. U ovom slučaju vektorizacija
nije zahtijevala georeferenciranu kartu i učinjena je na
daljinu s digitalnom slikom u online katalogu. Međutim,
kvaliteta digitalne slike mora ispunjavati preduvjet čit-
ljivosti opisne komponente i kartografskog sadržaja.

2. Fabricijeva karta Moravske (FMM)

Najstariju poznatu kartu Moravske izradio je huma-
nist Paul Fabricije (oko 1528−1589). Rođen u Donjošle-
skom vojvodstvu u jugozapadnoj Poljskoj, u gradu
Lubáńu, nakon studija etablirao se na Sveučilištu u Beču,
gdje je s vremenom postao dekanMedicinskog fakulteta.
Kasnije je postao prvi dvorski matematičar i liječnik aus-
trijskih careva (Fröde 2010). Svoje je svestrane vještine
primijenio u mnogim drugim područjima, uključujući
botaniku, astronomiju i kartografiju (Petz-Grabenbauer
2016, Oestmann 2014). Dokumentirano je da je izradio
konceptualnu kartu Austrije, čija je sudbina danas ne-
poznata, kao i sudbina nekoliko karata za astrolabe. Sto-
ga je njegovo najveće kartografsko postignuće karta
Moravske u šest listova (88 × 96 cm), reproducirana teh-
nikom bakroreza (vidi sliku 1). Dvojezični naslov nalazi
se na vrhu polja karte i glasi: MARCHIONATVS | MORA-
VIÆ. – Das Marggrafftumb | Mährern. Mjerilo karte je
približno 1:330 000. Identitet gravera s monogramomAF
nije poznat. Tiskarske su ploče karte kasnije ukradene
pa je autor kartu dao još jednom gravirati 1575. godine
na jednom listu u smanjenoj verziji. Trenutačno se može
verificirati samo sedam kopija karte (Chrást 2017). U li-
teraturi se spominju još dva primjerka, ali njihovo pos-
tojanje i sadašnje mjesto nije bilo moguće provjeriti.
Potpuni primjerci, uključujući umetnutu tiskanu za-
hvalnicu i posvetu čitateljima karte, dokumentirani su
na dvama primjercima. Ostale su kopije ili probni ispisi
ili labavi svezak testnih i konačnih ispisa (vidi tablicu 1).
Posebnost svakog primjerka proizlazi i iz načina povezi-
vanja svih šest listova. Problematičan izgled crteža bio je
izazov već za gravera koji je urezao neke od simbola na-
selja i imena na obama susjednim listovima. Na nekim
kopijama postoji jasna pomoćna linija za obrezivanje ti-
skanih listova. Rezultirajući volumen može se smatrati
jedinstvenim s različitim geometrijskim karakteristika-
ma koje utječu, primjerice, na sadržaj, a posebno na kar-
tometrijske analize (Stachoň, Chrást 2017).

Tri od tih primjeraka potječu iz kolekcionarskih atla-
sa, tzv. Lafrerijevih atlasa, iz druge polovice 16. stoljeća.

To su atlas Doria, Lloyd Triestino (kopija iz Austrijske na-
cionalne knjižnice, vidi sliku 1) i neimenovana kopija iz
British Libraryja (probni otisak).

Približan opseg teritorija koji pokriva FMM prikazan
je na slici 2. Osim Moravske pokriva mali dio preostalih
dviju povijesnih zemalja Republike Češke – Češku i Šle-
sku1. Opisuje se i područje Austrije, otprilike od Beča
prema sjeveru2, kao i dijelovi današnje Slovačke, Mađar-
ske i Poljske. Dominantna je komponenta karte plani-
metrija naselja i njihov opis. Njemačko-češka legenda
klasificira naselja u osam kategorija s nekim na karti
kombiniranim obilježjima (npr. grad i dvorac). Teren je
prikazan metodom sjenčanja brda s istočnim osvjetlje-
njem, kao i osnovna riječna mreža, neke mirne vode i
krajobrazna vegetacija. Crtež karte ukrašen je prikazi-
ma grbova zemalja. Karta sadrži mjerilo u miljama s du-
ljinama male, geografske, moravske i mađarske milje.
Okvir prikazuje geografsku mrežu s podatcima o ge-
ografskoj širini i dužini s podjelom od 5'.

3. Metode konstrukcije FMM-a

Više o tome kako je karta nastala možemo doznati
od samog autora čije su riječi zapisane u zahvali i posve-
ti čitateljima karte. Autor tamo navodi da je nekoliko
puta putovao i istraživao zemlju. Očito je razgovarao o
svojim osobnim zapažanjima s vlasnicima dvoraca. Do-
ista, poznato je da je bio u kontaktu s važnimmoravskim
plemićima (npr. Albrechtom Černohorským iz Boskovi-
ce), kojima je posvetio kartu. Vjerojatno je koristio lo-
kalna mjerenja udaljenosti pomoću koraka ili je radio s
mjernim instrumentima kao što je Jakovljev štap. Ne
može se isključiti ni određivanje geografskih koordinata
s obzirom na njegove astronomske aktivnosti, ali one,
vjerojatno, nisu bile bitne za izradu karte. Posebno valja
istaknuti odstupanja veličine i orijentacije okvira s ge-
ografskim rasterom i sadržajem karte. Čak ni probni is-
pisi još ne sadrže okvir s geografskom mrežom. Sam
autor navodi da je kartu postavio u odnosu na kardinal-
ne točke, tj. u odnosu na susjedne zemlje. Vjerojatno je
za ilustraciju geografske mreže upotrijebio dostupne
podatke o geografskim koordinatama.

1 Veći dio povijesnog teritorija Šleske sada je dio Poljske, ali
budući da je od marginalnog značaja za FMM, na karti nije
dalje razgraničen.

2 Vjerojatno je to temelj planirane karte Austrije čiji je nacrt
autor imao na raspolaganju prilikom mjerenja na brdu
Ötscher 1574. godine. Fabricijeva karta Moravske u
smanjenom mjerilu iz 1575. ne sadrži više austrijski dio;
pripremljena je u autorovom rukopisu kao posebna karta.
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territory of Austria is also described, approximately
from Vienna northwards2, as well as parts of the
present-day Slovakia, Hungary and Poland. The domin-
ant component ofthe map is the settlement geography
and its labels. The German-Czech legend classifies set-
tlements into eight categories, with some features com-
bined on the map (e.g., town and castle). Terrain is also
recorded using the hill-shading method with eastern il-
lumination, as well as the basic river network, some still
waters and landscape vegetation. The drawing of the
map is decorated with depictions of land emblems. The
map includes a mile scale with the length of small, geo-
graphical, Moravian, and Hungarian miles. The frame
depicts a geographic grid with latitude and longitude
datawith 5' division.

3 Methods of the FMM Construction

We can learn more about how the map was construc-
ted from the author himself, whose words are recorded in
the acknowledgement and dedication for the readers of
themap. The author states there that he had travelled and
explored the country several times. He apparently dis-
cussed his personal observations with manor owners. In-
deed, it is known that he was in contact with important
Moravian noblemen (e.g., Albrecht Černohorský of
Boskovice), to whom he dedicated the map. He probably
used local distance measurements by means of steps or
worked with measuring instruments such as Jacob's staff.
Determination of geographical coordinates cannot be
ruled out either, with regard to his astronomical activit-
ies, but they were probably not essential for the construc-
tion of the map. Of particular note are the discrepancies
between the size and orientation of the frame with the
geographic grid and the content of the map. Even the
proof prints do not yet contain the frame with a geo-
graphic grid. The author himselfstates that he positioned
the map on the cardinal points, i.e., with respect to the
neighbouring lands. He presumably used available geo-
graphic coordinate data to illustrate the geographic grid.

The information provided about travelling through the
country can in some cases be verified from preserved
archival materials. His personal knowledge of south-east-
ern Moravia is illustrated by a drawing ofa single spring of

healing water near Hluk, for which he composed an epi-
gram during his stay at the residence of the highest pro-
vincial vice-chamberlain, Jetřich of Kunovice (ca.
1520−1582). For the royal town ofJihlava, he recommended
a new town doctor. Its significance is reflected in the de-
tailed perspective drawing, comparable only to the depic-
tions of Vienna and Olomouc. With these mini vedutas,
after all, he imitates a specific decorative trend in the car-
tographic work ofthe 16th and 17th centuries. The authenti-
city is sporadic with the exceptions of the aforementioned
large cities and selected settlements. He named the hill
Rudný, located north ofJihlava, where silver was mined, or
the abandoned village ofZvonějov with the silhouette ofa
ruined church. All along the Vienna-Prague road. In the
1570s, he was involved in the reconstruction of the astro-
nomical clock in Olomouc, etc. The author of the map cer-
tainly did not lack experience of travelling throughout
Moravia. The question remains whether this was a system-
atic mapping or whether the author was only in exposed
localities and used also other opportunities for topograph-
ical work. Furthermore, to what extent does this mapping
contribute to the overall design and content of the map.
From external sources, these could hypothetically include
inventories or smaller estate maps, if they existed. As the
author himself states, he has no knowledge of any prede-
cessor who created a map of Moravia, and therefore we
cannot assume borrowing of larger map templates as was
the case with latermaps.

4 Travel Itineraries

Three available travel itineraries were used as a
source for the reconstruction of the historical commu-
nication network. The earliest of these is the map, Land-
straßen-Karte „durch das Romischreych“ (hereinafter LK)
from 1501 by the Nuremberg cartographer Erhard Et-
zlaub (ca 1460–1531/1532). The map shows important
routes for pilgrims heading from the countries north of
the Alps to Rome during the HolyYear of1500. The routes
from Silesia, Moravia and Bohemia pass through the area
of interest towards Austria and further southwards. The
second source is the Itinerarium Orbis Christiani (herein-
after IOC), which is known as the oldest travel atlas. It
was written in about 1580 and its authorship is disput-
able. Certain is the contribution of a Flemish engraver,
Frans Hogenberg (1535-1590), who printed the maps for
the atlas. For the reconstruction of the network, mainly
maps of Moravia (a derivative of FMM), Bohemia and
Silesia were used. Maps of Austria and Hungary do not
show the route plot; therefore, the map ofGermaniawas
used. The third source was the textual itinerary for Ger-
man and neighbouring countries Itinerarium Germaniae

2 It is probably the basis of the intended map of Austria, the
draft of which the author had at his disposal while measu-
ring on the Ötscher hill in 1574. Fabricius’ Map ofMoravia in
a reduced scale form 1575 does not involve the Austrian part
anymore; it was prepared in the author’s manuscript as a
separate map.
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Podatci o putovanjima kroz zemlju u nekim se sluča-
jevima mogu provjeriti iz sačuvane arhivske građe. Nje-
govo je osobno poznavanje jugoistočne Moravske
ilustrirano crtežom jednog izvora ljekovite vode kod
Hluka za koji je sastavio epigram tijekom boravka u re-
zidenciji najvišeg zemaljskog vicekomora Jetřicha iz
Kunovica (oko 1520. – 1582.). Za kraljevski je grad Jihlavu
preporučio novog gradskog liječnika. Njegovo značenje
ogleda se u detaljnom perspektivnom crtežu, usporedi-
vom samo s prikazima Beča i Olomouca. Tim mini vedu-
tama, uostalom, oponaša specifičan dekorativni pravac
u kartografskom stvaralaštvu 16. i 17. stoljeća. Autentič-
nost je sporadična, s izuzetkom gore navedenih velikih
gradova i odabranih naselja. Nazvao je brdo Rudný,
smješteno sjeverno od Jihlave, gdje se iskopavalo srebro,
ili napušteno selo Zvonějov sa siluetom porušene crkve.
Sve uz cestu Beč - Prag. Sedamdesetih godina 15. stoljeća
sudjelovao je u rekonstrukciji astronomskog sata u Olo-
moucu. Autoru karte svakako nije nedostajalo iskustva
putovanja po Moravskoj. Ostaje otvoreno pitanje radi li
se o sustavnom kartiranju ili je autor bio samo na ekspo-
niranim lokalitetima i koristio se i drugim prilikama za
topografski rad te u kojoj mjeri to kartiranje pridonosi
cjelokupnom dizajnu i sadržaju karte. Iz vanjskih izvora,
to bi hipotetski moglo uključivati inventare ili manje
geografske karte, ako postoje. Kako sam autor navodi,
nema saznanja o bilo kojem prethodniku koji je izradio
kartu Moravske, pa, stoga, ne možemo pretpostaviti po-
suđivanje većih kartografskih predložaka kao što je to
bio slučaj s kasnijim kartama.

4. Itinerari

Kao izvor za rekonstrukciju povijesne komunikacij-
ske mreže korištena su tri dostupna itinerara. Najranija
od njih je Landstraßen-Karte „durch das Romischreych“ (u
daljnjem tekstu LK) iz 1501. koju je izradio nürnberški
kartograf Erhard Etzlaub (oko 1460–1531/1532). Karta
prikazuje važne rute namijenjene hodočasnicima koji
idu iz zemalja sjeverno od Alpa u Rim tijekom Svete go-
dine 1500. Rute iz Šleske, Moravske i Češke prolaze kroz
područje interesa prema Austriji i dalje prema jugu. Dru-
gi izvor je Itinerarium Orbis Christiani (u daljnjem tekstu
IOC), poznat kao najstariji atlas putovanja. Napisan je
oko 1580. godine i njegovo je autorstvo sporno. Izvjestan
je doprinos flamanskog gravera Fransa Hogenberga
(1535−1590), koji je tiskao karte za atlas. Za rekonstrukci-
ju mreže putova korištene su uglavnom karte Moravske
(izvedenica od FMM), Češke i Šleske. Karte Austrije i Ma-
đarske ne prikazuju trasu, stoga je korištena karta Ger-
manije. Treći je izvor bio tekstualni itinerar za Njemačku
i susjedne zemlje Itinerarium Germaniae Nov-antiquae (u

daljnjem tekstu IG) njemačkog učenjakaMartina Zeillera
(1589–1661), objavljen između 1632. i 1640. godine.

Da bi se dodatno doradio model komunikacijske
mreže, kao izvor je korištenaMüllerova kartaMoravske iz
oko 1714–1716 (u daljnjem tekstu MMM) korištena je
kao izvor. Johann Christoph Müller (1673−1721) bio je
važan kartograf podunavskih zemalja, posebice Austri-
je, Češke, Hrvatske i Mađarske (Lapaine i dr. 2004).
MMM prikazuje glavne i sporedne komunikacijske
pravce detaljnije od navedenih itinerara, iako je njihov
prikaz često fragmentaran i nepotpun. Na nekim mjes-
tima postoji grananje u više dijelova, što ukazuje na va-
rijabilnost njihova toka.

5. Metodologija

Na temelju navedenih činjenica postavljene su tri is-
traživačke teze:
1. Itinerari putovanja korišteni su kao input za izradu

FMM-a.
2. Naselja na FMM-u nisu ravnomjerno raspoređena i

relativna učestalost naseljavanja s obzirom na nad-
morsku visinu odgovara trenutnom stanju.

3. Distribucija naselja utvrđena na FMM-u pokazuje
natprosječnu gustoću u područjima oko komunika-
cijske mreže.
Metodologija korištena u istraživanju može se podi-

jeliti u dva dijela:
1. Uspostava vektorskog modela podataka naselja

identificiranih na FMM-u na koji je potom dodan
točkasti sloj postojeće strukture naselja i sloj polili-
nija suvremene komunikacijske mreže.

2. Kako bi se istražile postavljene teze, provedene su
prostorne analize:

usporedba sadržaja FMM-a sa suvremenim stanjem
analize gustoće strukture naselja
raspodjela naselja u odnosu na hipsografiju.

Kreiranje prostornih podataka, analiza i priprema
statističkih i kartografskih unosa provedena je u desktop
aplikaciji ArcGIS Pro (2.9.0) tvrtke ESRI. Najprije je izra-
đen vektorski model podataka naselja FMM-a u koordi-
natnom sustavu WGS84 koji je dopunjen sljedećim
atributima: ime s karte, trenutačno ime, pripadnost dr-
žavi prema karti i prema trenutačnom stanju. S obzirom
na djelomično iskrivljenu nomenklaturu karte (uglav-
nom njemačku ili germaniziranu) proces identifikacije
zahtijevao je usporedbu s drugim izvorima teksta i karte.
To su bili leksikoni gradova i sela, koji daju sadašnja i po-
vijesno korištena češka i njemačka imena, ili suvremene
karte. Svakom je naselju dodijeljena referentna točka u
položaju njegovog povijesnog središta (trg, crkva, vijeć-
nica itd.). Može se pretpostaviti da je riječ o istaknutim
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Nov-antiquae (hereinafter IG) by the German scholar Mar-
tin Zeiller (1589–1661), published between 1632 and 1640.

To further refine the model of the communication
network, Müller's map of Moravia from ca. 1714–1716
(hereinafter MMM) was used as a source. Johann Chris-
tophMüller (1673−1721) was an important cartographer
of the Danube countries, especially Austria, the Czech
Lands, Croatia and Hungary (Lapaine et al. 2004). The
MMM shows the main and minor communication
routes in greater detail than the above-mentioned itin-
eraries, even though their depiction is often fragment-
ary and incomplete. In some locations, there is
branching into multiple sections, indicating the variab-
ility oftheir course.

5 Methodology

Based on the above facts, three research questions
were determined:
1. The travel itineraries were used as an input for cre-

ation ofFMM.
2. Settlements on FMM are not evenly distributed and

the relative frequency ofsettlements with respect to
altitude corresponds to the current situation.

3. The distribution of settlements identified on the
FMM shows above-average densities in the areas
around the communication network.
The methodology used for the research can be di-

vided in two parts:
1. Establishment of a vector data model of the settle-

ments identified on the FMM. Afterwards, a point
layer of the existing settlement structure and a re-
constructive polyline layer of the contemporary
communication networkwere added.

2. Subsequently, spatial analyses were performed to
investigate the research questions:

the comparison of the FMM content and the cur-
rent situation,
density analyses ofthe settlement structure,
distribution of settlements in relation to hypso-
graphy.

The spatial data creation, analysis, and the prepara-
tion ofstatistical and map inputs was carried out in the
desktop application ArcGIS Pro (2.9.0) from ESRI. First, a
vector data model ofFMM settlements in the WGS84 co-
ordinate system was created and completed with the
following attributes: name from the map, current name,
country affiliation according to the map and according
to the current state. Given the partially distorted map
nomenclature (mostly German or Germanized), the
identification process required comparison with other
text andmap sources. These usually included lexicons of

towns and villages giving current and historically used
Czech and German names or contemporary maps. Each
settlementwas assigned a reference point in the location
ofits historical centre (square, church, town hall, etc.). It
can be assumed that these were prominent landmarks in
the landscape, which the author could hypothetically
use for local measuring. The settlement structure of the
FMM was then subjected to a basic statistical evaluation
in terms ofquantity, quality (significance ofsettlements
according to legend) and country affiliation.

In the second step, it was necessary to select a suit-
able dataset ofexisting settlements with a structure that
would approximately correspond to the state at the time
of the creation of the FMM and could be used as a refer-
ence source for comparative analyses. As for the Czech
Republic, the necessary data is contained in the basic re-
gister RÚIAN (Registr územní identifikace, adres a
nemovitostí – Registry of Territorial Identification, Ad-
dresses and Real Estate), which is maintained by ČÚZK
(Český úřad zeměměřický a katastrální – State Administra-
tion ofLand Surveying and Cadastre). The settlement of
the Czech Republic was, with a few exceptions, com-
pleted by the end of the 16th century (Český statistický
úřad 2003), and therefore the current settlement net-
work captured by RÚIAN can be considered a suitable
reference source. Data from existing municipalities,
which represent the basic administrative units, would be
the most suitable in the first place. A detailed assessment
revealed, however, that their level of detail was insuffi-
cient, as many of them (especially larger towns) consist
ofseveral municipal districts, which, however, formed a
separate settlement unit at the time ofthe FMM. For this
reason, a point set of local municipal districts was used.
Their selection is supported by the fact that their current
number in Moravia (approx. 3000) corresponds approx-
imately with the number ofsettlements recorded on the
MMM. As for Austria, a database of administrative bor-
ders of Austria (VGD – Verwaltungsgrenzendatenbank) is
available from the BEV (Bundesamt für Eich- und Vermes-
sungswesen – Federal Office ofMetrology and Surveying).
From the perspective of the Austrian settlement struc-
ture, the basic units are so-called “Ortschaften” (localit-
ies). These are the equivalent of the Czech municipal
districts. The available polygon layer was converted to
centroids using the Feature-To-Point tool3. The settle-
ment structure of the border areas of the neighbouring
countries, Slovakia, Poland and Hungary, was modelled

3 https://pro.arcgis.com/en/pro-app/2.8/tool-
reference/data-management/feature-to-point.htm
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znamenitostima u krajoliku koje bi autor hipotetski mo-
gao koristiti za lokalna mjerenja. Struktura naselja FMM-
a potom je podvrgnuta osnovnoj statističkoj procjeni u
smislu kvantitete, kvalitete (značaj naselja prema le-
gendi) i državne pripadnosti.

U drugom je koraku bilo potrebno odabrati odgova-
rajući skup podataka postojećih naselja sa strukturom
koja bi približno odgovarala stanju u trenutku izrade
FMM-a i koja bi se u komparativnim analizama mogla
koristiti kao referentni izvor. Što se tiče Češke, potrebni
se podatci nalaze u osnovnom registru RÚIAN (Registr
územní identifikace, adres a nemovitostí – Registar teritori-
jalne identifikacije, adresa i nekretnina) koji vodi ČÚZK
(Český úřad zeměměřický a katastrální– Državna uprava iz-
mjere i katastra). Naseljavanje Češke je, uz nekoliko izni-
maka, dovršeno do kraja 16. stoljeća (Český statistický
úřad 2003), pa se, stoga, trenutna mreža naselja koju je
uhvatio RÚIAN može smatrati prikladnim referentnim
izvorom. U prvom redu, najprikladniji bi bili podatci iz
postojećih općina kao osnovnih administrativnih jedini-
ca. Detaljna je procjena pokazala, međutim, da je njihova
razina detalja bila nedovoljna jer se mnoge od njih (oso-
bito veći gradovi) sastoje od nekoliko četvrti koje su u
vrijeme nastanka FMM-a bile posebna naselja. Zbog toga
je korišten skup lokalnih općinskih okruga. Njihov oda-
bir podupire činjenica da njihov trenutačni broj u Mo-
ravskoj (oko 3000) približno odgovara broju naselja
zabilježenih na MMM-u. Što se tiče Austrije, baza poda-
taka o administrativnim granicama Austrije (VGD –
Verwaltungsgrenzendatenbank) dostupna je u BEV-u (Bun-
desamt für Eich- und Vermessungswesen – Savezni ured za
mjeriteljstvo i geodeziju).

Iz perspektive austrijske strukture naselja osnovne
su jedinice tzv. "Ortschaften" (mjesta). To su ekvivalenti
čeških općinskih okruga. Dostupni je sloj poligona pre-
tvoren u centroide s pomoću alata Feature-To-Point3.
Struktura naselja pograničnih područja susjednih ze-
malja, Slovačke, Poljske i Mađarske, modelirana je upo-
trebom skupa podataka LAU 2 (Local Administrative
Units) koji je osigurao EUROSTAT. S obzirom na mali
broj zabilježenih naselja u tim zemljama na FMM-u, de-
talji LAU 2 sasvim su dovoljni. I granice zemalja dobive-
ne su iz baze podataka EUROSTAT-a.

Suvremena je komunikacijska mreža modelirana
upotrebom dostupnog teksta i kartografskih itinerara. U
prvom je koraku vektorizacije kreiran točkasti sloj čvo-
rova na temelju pojedinačnih itinerara u koordinatnom

sustavuWGS84. Njihovim je povezivanjemnastao linijski
model komunikacijske mreže koja prolazi područjem
prikazanim na FMM-u. Svaki je čvor dobio informaciju
je li lokacija prikazana i na FMM-u i, ako je potrebno, ko-
je je njezino značenje prema tumaču znakova. Iznad nje
je napravljena sinteza triju izvornih cesta kako bi se do-
bio jasan pregled više i manje poželjnih dionica. Dioni-
cama između glavnih čvorova dodijeljen je prioritet
prema broju prolaznih ruta.

Prostorna je analiza u prvom koraku sadržavala vi-
zualni pregled distribucije i gustoće naselja FMM-a na
trenutačnoj karti. Na temelju te analize izrađena je linij-
ska shema koja replicira područja sa značajnom kon-
centracijom naselja, što je predstavljalo osnovni ulaz za
daljnju usporedbu. U drugom je koraku provedena ana-
liza gustoće točaka obaju modela naselja metodom Po-
int Density4 koja je dio proširenja Spatial Analysta. Za
svaku ćeliju odabranog rastera metoda izračunava
omjer broja naselja u njezinoj blizini i veličine tog su-
sjednog područja. Parametar veličine ćelije izlaznog
rastera postavljen je na 2,5 km, što približno odgovara
prosječnoj veličini općina u Republici Češkoj.

Oblik susjednog područja odabran je kao krug, a po-
lumjer mu je postavljen na 6 km. Ta je udaljenost zbroj
prosječnih udaljenosti najbližih naselja na FMM-u i nje-
gove standardne devijacije. Udaljenost točaka određena
je metodom Near5. Zbog nepravilnog rasporeda naselja
u rubnim područjima FMM-a to bi imalo negativan uči-
nak na rezultate analiza. Područje interesa za računanje
ograničeno je na poligon koji obuhvaća područje Mo-
ravske i dijela Austrije uključujući tampon zonu od 10
km. Analiza gustoće provedena je za oba skupa naselja, a
zatim je s pomoću alata Raster Calculator6 izračunat
omjer gustoće postojeće strukture naselja prikazane na
FMM-u. Histogramom i metodom Natural Breaks (Jen-
ks) kreirano je pet približno ekvivalentnih kvalitativnih
kategorija omjera gustoće: vrlo niska, niska, srednja, vi-
soka i vrlo visoka. Budući da je pokrivenost naselja ne-
potpuna na FMM-u, izlazni je raster analize gustoće
sadržavao vrijednosti nula. Takve su ćelije označene kao
mjesta s nedostajućim podatcima (No Data) s pomoću
alata Set Null7. U tim su područjima vizualizirani i ispi-
tani podatci o gustoći sadašnjih naselja koji su, putem

3 https://pro.arcgis.com/en/pro-app/2.8/tool-reference/data-
management/feature-to-point.htm

4 https://pro.arcgis.com/en/pro-app/2.8/tool-reference/spatial-
analyst/point-density.htm

5 https://pro.arcgis.com/en/pro-app/2.8/tool-reference/spatial-
analyst/point-density.htm

6 https://pro.arcgis.com/en/pro-app/2.8/tool-reference/spatial-
analyst/point-density.htm

7 https://pro.arcgis.com/en/pro-app/2.8/tool-reference/spatial-
analyst/point-density.htm
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using the LAU 2 (Local Administrative Units) dataset
provided by EUROSTAT. Given the low number of re-
corded settlements in these countries on the FMM, the
detail ofLAU 2 is fairly sufficient. Country borders were
obtained from the EUROSTAT database.

The contemporary communication network was
modelled using available text andmap itineraries. In the
first step of vectorization, a point layer of nodes was
created based on individual itineraries in the WGS84 co-
ordinate system. By linking them, a line model of the
communication network passing through the area
shown on the FMM was created. Each node was
provided with the information whether the location is
also shown on the FMM and, ifnecessary, what is its sig-
nificance according to the legend. Above it, a synthesis
ofall three source roads was made in order to get a clear
overview of more and less preferred sections. The sec-
tions between major nodes were assigned a priority
according to the number ofpassing routes.

The spatial analysis in the first step included a visual
examination of the distribution and density of FMM set-
tlements over the current map. Based on this analysis, a
line schema was created replicating areas with significant
concentrations of settlements, which represented the ba-
sic input for further comparison. In the second step, an
analysis of the point density of both settlement models
was conducted using the Point Density method4, which is
part of the Spatial Analyst extension. For each cell of the
selected raster, the method calculates the ratio of the
number of settlements in its vicinity to the size of this ad-
jacent area. The cell size parameter of the output raster
was set to 2.5 km, which corresponds approximately to the
average size ofmunicipalities in the Czech Republic. The
shape ofthe adjacent area was chosen to be a circle and its
radius was set to 6 km. This distance is the sum ofthe aver-
age distances of the nearest settlements on FMM and its
standard deviation. The distance of the points was de-
termined using the Near method5. Due to the irregular dis-
tribution of FMM settlements in the peripheral areas, it
would have an adverse effect on the outputs of the ana-
lyses, the area ofinterest for the calculation was limited to
a polygon encompassing the territory of Moravia and a
part ofAustria including a 10 km buffer zone. The density
analysis was carried out for both sets of settlements and
then the density ratio ofthe existing settlement structure
depicted on the FMM was calculated using the Raster

Calculator tool6. Using a histogram and the Natural Breaks
method (Jenks), five approximately equivalent qualitative
categories of density ratio were created: very low, low,
medium, high and very high. Since the coverage with set-
tlements is incomplete on FMM, the output raster of the
density analysis contained null values. Such cells were
marked as places withmissing data (No Data) using the Set
Null tool7. In these areas, the density data of the current
settlements were visualized and examined, which were
firstly standardized – through standard deviation and his-
togram (Natural Breaks method (Jenks)) – into five density
categories: very low, low, medium, high and very high.

The spatial analysis also worked with the elevation
proportions of the investigated area. For these pur-
poses, the European Digital Elevation Model (EU-DEM)
version 1.1, a product of the European Environment
Agency (EEA) COPERNICUS programme, was used as a
reference source for the reading of the altitudes of the
settlements in both models. Subsequently, the distribu-
tion of individual settlements in the ranges of altitude
was evaluated in increments of 50 m, and the two mod-
els were compared. The DEM model also served as a
source for representing the basic elevation relation-
ships of the area depicted in the FMM. The landform
classification was taken from Kudrnovská, Kousal
(1971).

An overview ofthe actual data sources used for the ana-
lyses andmap visualization is provided in the following list:

State and municipal borders: Countries 2020, LAU
2020 – © EuroGeographics for the administrative
boundaries,
Municipal districts ofmunicipalities in the Czech Re-
public: Creative Commons CC-BY 4.0 – Data ArcČR ©
ČÚZK, ČSÚ, ARCDATA PRAHA 2022,
Database of administrative borders of Austria: Creat-
ive Commons CC-BY 4.0 – Verwaltungsgrenzend-
atenbank (BEV),
Digital Elevation Model (EU-DEM) version 1.1 (tiles:
E40N20, E40N30): Copernicus – European Environ-
ment Agency (EEA).

6 Results

The results can be divided into four parts. The first
one deals with the statistical evaluation ofthe content of
the settlement elements on FMM, the second part de-
scribes the simulated communication network, the third

6 https://pro.arcgis.com/en/pro-app/2.8/tool-
reference/spatial-analyst/raster-calculator.htm

7 https://pro.arcgis.com/en/pro-app/2.8/tool-
reference/spatial-analyst/set-null.htm

4 https://pro.arcgis.com/en/pro-app/2.8/tool-
reference/spatial-analyst/point-density.htm

5 https://pro.arcgis.com/en/pro-app/2.8/tool-
reference/analysis/near.htm
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standardne devijacije i histograma (metoda prirodnih
prekida (Jenks), najprije standardizirani u pet kategorija
gustoće: vrlo niska, niska, srednja, visoka i vrlo visoka.

Prostorna je analiza također izrađena s visinskim pro-
porcijama istraživanog područja. U tu je svrhu upotrijeb-
ljen European Digital Elevation Model (EU-DEM), verzija
1.1, proizvod programa COPERNICUS Europske agencije za
okoliš (EEA) kao referentni izvor za očitavanje nadmorskih
visina naselja u obama modelima. Potom je procijenjena
distribucija pojedinih naselja u rasponima nadmorske vi-
sine u koracima od 50 m i uspoređena su dva modela. Mo-
del DEM također je poslužio kao izvor za prikaz osnovnih
visinskih odnosa područja prikazanog na FMM-u.

Pregled stvarnih izvora podataka upotrijebljenih za
analize i vizualizaciju karte nalazi se na sljedećem popisu:

Državne i općinske granice: Countries 2020, LAU
2020 – © EuroGeographics za administrativne gra-
nice
Općinski okruzi općina u Republici Češkoj: Creative
Commons CC-BY 4.0 – Podatci ArcČR © ČÚZK, ČSÚ,
ARCDATA PRAHA 2022
Baza podataka administrativnih granica u Austriji:
Creative Commons CC-BY 4.0 – Verwaltungsgren-
zendatenbank (BEV)
Digitalni model visina (EU-DEM), verzija 1.1 (pločice:
E40N20, E40N30): Copernicus – European Environ-
ment Agency (EEA).

6. Rezultati

Rezultati se mogu podijeliti u četiri dijela. Prvi se ba-
vi statističkom procjenom sadržaja elemenata naselja
na FMM-u, drugi dio opisuje simuliranu komunikacijsku
mrežu, treći dio prikazuje rezultate vizualne analize
modela FMM naselja, a posljednji se bavi analizom gus-
toće modela naselja u odnosu na model komunikacijske
mreže i morfologiju terena.

1 . Statistička procjena sadržaja FMM-a

Karta sadrži ukupno 559 elemenata naselja. Od toga
su broja vlastelinski gradovi Ostrovačice i Veverská
Bítýška zabilježeni samo na probnom otisku; uklonjeni
su iz konačne gravure iz nepoznatih razloga. U sva su
naselja uključeni dvorac Hukvaldy i ruševine dvorca
Rožnov koji se na karti spominju samo imenom. Još se-
dam naselja nije imenovano (pet sela i dva vlastelins-
tva). U tablici 2 prikazan je sadržaj karte s obzirom na
pripadnost pojedinoj zemlji. Najviše je naselja prikazano
u Moravskoj (oko 64%) i Austriji (oko 26%), a zatim u
Kraljevini Mađarskoj, Češkoj, Šleziji i Poljskoj. Iz pers-
pektive sadašnjih država, prikazani su dio Kraljevine
Mađarske današnje Slovačka i Mađarska, dok Šleska pri-
pada Češkoj i Poljskoj. Razlike u broju naselja s obzirom
na granice na karti i sadašnje granice rezultat su kako

Tablica 2. Sadržaj karte s gledišta pripadnosti pojedinoj zemlj i .
Table 2 Map content from the vantage point of land affi l iation.

Zemlja/Država / Land/Country Broj naselja / Number ofsettlements

Karta / Map Sadašnje stanje / Current state Povijesne granice na karti Sadašnje stanje granica
Historical borders on the map Current state borders

Moravska Republika Češka 357 355
Moravia Czech Republic
Austrija Austrija 144 142
Austria Austria
Kraljevina Slovačka 26 25
Mađarska Mađarska 2
The Kingdom Slovakia
ofHungary Hungary
Češka Republika Češka 20 24
Bohemia Czech Republic
Šleska Republika Češka 10 6

Poljska 4
Silesia Czech Republic

Poland
Poljska Poljska 2 1
Poland Poland
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part presents the results ofthe visual analysis ofthe FMM
settlement model, and the last one deals with the density
analysis of the settlement models in relation to the com-
munication networkmodel and the terrainmorphology.

1 Statistical evaluation of FMM content

The map contains a total of559 settlement elements.
Of this number, the manorial towns of Ostrovačice and
Veverská Bítýška are recorded only on the test print;
they were removed from the final engraving for un-
known reasons. The total also includes the castle ofHuk-
valdy and the ruins ofthe Rožnov castle, which are only
mentioned by name on the map. Seven more settle-
ments are not named (five villages and two manorial
towns). Table 2 shows the content ofthe map in terms of
land affiliation. Most settlements are depicted in
Moravia (ca. 64%) and Austria (ca. 26%), followed by the
Kingdom ofHungary, Bohemia, Silesia and Poland. From
the perspective ofpresent states, the depicted part ofthe
Kingdom of Hungary is today's Slovakia and Hungary,
while Silesia belongs to the Czech Republic and Poland.
The differences in the number of settlements with

regard to the borders on the map and current borders
are the result of both incorrect localisation by the map
author and changes in administrative organisation.

The legend distinguishes between eight categories
of settlements (see Graph 1), while the symbols for for-
tified towns and towns with a castle are further com-
bined creating two more categories. The most
numerous categories include villages (199) and manori-
al towns (193). These are mainly represented inMoravia
and Austria. In the other countries, urban-type settle-
ments prevail. In the text appendices to the map, the
author states that „more villages could have been drawn, but
this would have led to lack ofclarity.“ It is obvious that the
countries he had travelled through were mapped in
greater detail, whereas in neighbouring countries he
had only plotted the more important settlements.

2 Synthesis of models of the contemporary
communication network

The historical communication network was stud-
ied in three timeframes, which also corresponded to
its geometrical detail. The nodes which are common

Graph 1 Number of settlements with regard to land border displayed on FMM.
Grafikon 1 . Broj nasel ja u odnosu na granice prikazane na FMM-u.

* Silesian Ostrava (called Polish Ostrava on the map) is assigned to the Silesia, although it is drawn on the map directly on
the Moravia/Silesia border.
* Šleska Ostrava (na karti se naziva Poljska Ostrava) pridružena je Šleskoj, iako je na karti nacrtana izravno na granici
Moravske i Šleske.
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njezinoj geometrijskoj detaljnosti. Čvorovi zajednički
svim itinerarima čine glavnu okosnicu povijesne komu-
nikacijske mreže (vidi sliku 3). Osim rubnih područja, svi
su (uglavnom su to veći gradovi) evidentirani na FMM-
u. U Moravskoj su to Olomouc, Vyškov, Brno, Třebíč i
Mikulov, a u Austriji to je Beč. Ostali se čvorovi nalaze na
periferiji područja prikazanog na FMM-u (Nový Jičín,
Moravská Ostrava, Melk, Győr i Oświ cim). Glavni okvir
upotpunjuju gradovi Krems na Dunavu i, prije svega,
Znojmo koji se nalazi na raskrižju nekoliko puteva. Slika
3 prikazuje vezu između Moravske i Austrije sa susjed-
nim zemljama. Postoje tri rute između Češke (Prag) i
Moravske koje povezuju Moravsku s Poljskom (Wroclaw,
Kraków), Austriju sa Slovačkom (Bratislava) i Mađar-
skom (Győr). Navedene su i rute između Linza i Beča uz-
duž Dunava. Ceste najvišeg prioriteta, opisane u svim
itinerarima, sadrže vezu izmeđuMoravske i Češke preko

pogrešne lokalizacije autora karte, tako i promjena u
administrativnoj organizaciji.

Tumač znakova razlikuje osam kategorija naselja (vidi
grafikon 1), dok se znakovi za utvrđene gradove i gradove
s kaštelom dalje kombiniraju u još dvije kategorije. Naj-
brojnije su kategorije sela (199) i vlastelinstva (193). Ona
su uglavnom zastupljena u Moravskoj i Austriji. U ostalim
zemljama prevladavaju naselja gradskog tipa. U tekstual-
nim prilozima karte autor navodi da je „moglo biti ucrtano
više sela, ali bi to dovelo do smanjene čitljivosti“. Očito je da su
zemlje kroz koje je prošao bile detaljnije kartirane, dok je
u susjednim zemljama ucrtao samo važnija naselja.

2. Sinteza modela suvremene komunikacijske mreže

Povijesna je komunikacijska mreža proučavana u
trima vremenskim okvirima, što je također odgovaralo

Slika 3. Procjena prioritetnih ruta iz modela komunikaci jske mreže.
Fig. 3 The assessment of priority routes from the communication network model .
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to all the itineraries form the main backbone of the
historical communication network (see Figure 3).
With the exception of peripheral areas, they are also
all recorded on the FMM, and these are generally lar-
ger towns. In Moravia, these include mainly Olomouc,
Vyškov, Brno, Třebíč and Mikulov, in Austria, it is Vi-
enna. Other nodes are located on the periphery ofthe
area depicted on the FMM (Nový Jičín, Moravská Os-
trava, Melk, Győr and Oświ cim). The main frame-
work is completed by the towns of Krems an der
Donau and, above all, Znojmo, which lies at the cross-
roads ofseveral routes. Figure 3 shows the connection
between Moravia and Austria and the neighbouring
lands. There are three routes between Bohemia
(Prague) and Moravia, connecting Moravia with Po-
land (Wroclaw, Kraków), Austria with Slovakia (Brat-
islava) and Hungary (Győr). The routes between Linz
and Vienna along the Danube are also indicated. The
highest priority roads described in all itineraries in-
clude the connection between Moravia and Bohemia
via Třebíč, the connection between Moravia and Po-
land via Moravská Ostrava and the connection
between Moravia and Austria via Mikulov. The con-
nection of Moravia and Austria via Znojmo and the
northern connection ofMoravia and Poland have me-
dium priority. Within Moravia, the connection of
nodes often takes different paths. The situation is
most evident on the routes between Znojmo and Brno,
Znojmo and Třebíč, Olomouc and Vyškov, and Vyškov
and Mikulov. For these routes, at least two itineraries
track the road through other locations. On the other
hand, the road between Brno and Mikulov has a sur-
prisingly low priority and is replaced by the Mikulov-
Vyškov connection towards Olomouc in two itinerar-
ies. High priority is given to the connection between
Austria and Hungary via Győr and the connection
between Vienna and Linz along the Danube, which
varies considerably in different itineraries. The road
passes along both the southern and northern banks of
the Danube and crosses it in several places. An inter-
esting detail of the FMM is that the map shows only
three river crossings. These are the crossing of the
three arms ofthe Danube north ofVienna, the Danube
crossing at Krems ander Donau and the crossing ofthe
southern branch of the Morava River in direction
towards Olomouc.

3 Visual analysis of the FMM content

When examining the original FMM, it is difficult to
objectively evaluate the equal distribution of its con-
tent. Due to the positional inaccuracy, as well as the

descriptive component, hypsography and other gra-
phic elements of the map, the content seems to be dis-
tributed quite evenly, at least in the central part of the
map. The peripheral parts of the depicted area are of-
ten empty or filled with other supplementary ele-
ments or texts. By displaying the content over a
current map, the approximate concentration of set-
tlements can be revealed (see Figure 4). In the case of
Moravia, the distribution of settlements is very dis-
persed with higher densities in the area of southern
and central Moravia. The area ofDrahanská vrchovina
(northeast of Brno) and the peripheral areas of north-
ern and eastern Moravia remain practically un-
mapped. An exception is the sequence of settlements
arranged in a north-south direction between Šumperk
and Staré Město. Very few randomly distributed set-
tlements were captured by the author in western
Moravia. An interesting trend can be observed in set-
tlements depicted in the territories of Austria. These
are concentrated around Vienna, along the northern
bank of the Danube towards the Melk Monastery,
eastwards towards Bratislava and especially in two
directions into Moravia towards Znojmo and Mikulov.
Furthermore, the author recorded settlements bet-
ween these two branches along the land border
between Austria and Moravia and around the tri-bor-
der area of Bohemia, Moravia, and Austria. In Bo-
hemia, there are settlements located north of Jihlava
and along the north-western border (from the view-
point ofMoravia). In Slovakia, the distribution is very
irregular along the northern and southern foothills of
the Little Carpathians, along the Váh River (Čachtice-
Považská Bystřica) and the Danube (in the area around
the river island Velký Žitný ostrov). For other lands,
only a few settlements are represented. In the territ-
ory of Poland, it forms a link in the direction towards
Kraków. This part of the map is illustrated with a
drawing ofbodies ofwater and swamps.

In Moravia, the author drew only about 11% of the
settlements. This situation is evident from the underly-
ing point layer ofcurrent settlements (see Figure 4). The
other countries can only be compared visually, as only
their peripheral parts are shown on the map. It is evid-
ent from the map that the author did not pay much at-
tention to their geography. The settlements are
located randomly, only in Austria they form the
above-described clusters.

A schema showing significant concentration of set-
tlements was produced over the FMM layer using ex-
pert estimation (see Figure 5). For higher densities,
so-called zones were outlined, and for isolated settle-
ments, lines were drawn if their distribution had a
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Slika 4. Pregledna karta nasel ja identificiranih na FMM-u.
Fig. 4 An overview map of settlements identified on FMM.
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Fig. 5 Schema representing FMM settlements, communication network from visual analysis and from historical sources.
Slika 5. Shema koja prikazuje nasel ja FMM-a, komunikaci jsku mrežu iz vizualne anal ize i iz povi jesnih izvora.
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Třebíča, vezu između Moravske i Poljske preko Morav-
ske Ostrave i vezu između Moravske i Austrije preko Mi-
kulova. Veza Moravske i Austrije preko Znojma i
sjeverna veza Moravske i Poljske imaju srednji prioritet.
Unutar Moravske veza čvorova često ide različitim pu-
tovima. Situacija je najočitija na rutama između Znojma i
Brna, Znojma i Třebíča, Olomouca i Vyškova te Vyškova i
Mikulova. Za ove rute najmanje dva itinerara prate cestu
kroz druge lokacije. S druge strane, cesta između Brna i
Mikulova ima iznenađujuće nizak prioritet i zamijenjena
je vezom Mikulov-Vyškov prema Olomoucu u dvama iti-
nerarima. Visoki prioritet ima veza između Austrije i
Mađarske preko Győra i veza između Beča i Linza uzduž
Dunava koja se znatno razlikuje u različitim itinerarima.
Cesta prolazi i južnom i sjevernom obalom Dunava te ga
na nekoliko mjesta presijeca. Zanimljiv detalj FMM-a je
da karta prikazuje samo tri riječna prijelaza. To su prije-
laz triju rukavaca Dunava sjeverno od Beča, prijelaz Du-
nava kod Kremsa na Dunavu i prijelaz južnog rukavca
rijeke Morave u smjeru prema Olomoucu.

3. Vizualna analiza sadržaja FMM-a

Pri ispitivanju izvornog FMM-a teško je objektivno
ocijeniti ravnomjernu distribuciju njegova sadržaja.
Zbog položajne nepreciznosti, kao i opisne komponen-
te, hipsografije i drugih grafičkih elemenata karte, čini
se da je sadržaj raspoređen prilično ravnomjerno, ba-
rem u središnjem dijelu karte. Rubni dijelovi prikazanog
prostora često su prazni ili ispunjeni drugim dopunskim
elementima ili tekstovima. Prikazom sadržaja preko
postojeće karte može se otkriti približna koncentracija
naselja (vidi sliku 4). U slučaju Moravske distribucija na-
selja je vrlo disperzirana, s većomgustoćomnapodručju
južne i srednje Moravske. Područje Drahanská vrchovi-
na (sjeveroistočno od Brna) i rubna područja sjeverne i
istočne Moravske ostaju praktički nekartirana. Izuzetak
je niz naselja raspoređenih u smjeru sjever-jug između
Šumperka i Staré Město. Autor je zabilježio vrlo malo
nasumično raspoređenih naselja u zapadnoj Moravskoj.
Zanimljiv se trend može primijetiti u naseljima prikaza-
nima na teritorijima Austrije. Oni su koncentrirani oko
Beča, uzduž sjeverne obale Dunava prema samostanu
Melk, istočno prema Bratislavi i posebno u dvama smje-
rovima u Moravskoj prema Znojmu i Mikulovu. Nadalje,
autor je zabilježio naselja između dvaju ogranaka uzduž
kopnene granice Austrije i Moravske i oko tromeđe Če-
ške, Moravske i Austrije. U Češkoj postoje naselja smje-
štena sjeverno od Jihlave i uzduž sjeverozapadne
granice (s gledišta Moravske). U Slovačkoj je rasprostra-
njenost vrlo nepravilna uzduž sjevernog i južnog pod-
nožja Malih Karpata, uz rijeku Váh (Čachtice-Považská

Bystřica) i Dunav (u području oko riječnog otoka Velký
Žitný ostrov). Za ostale je zemlje prikazano samo neko-
liko naselja. Na području Poljske to je veza u smjeru pre-
ma Krakovu. Taj je dio karte ilustriran crtežom vodenih
površina i močvara.

Autor je u Moravskoj nacrtao samo oko 11% naselja.
To se vidi iz temeljnog točkastog sloja sadašnjih naselja
(vidi sliku 4). Ostale je zemlje moguće uspoređivati samo
vizualno jer su na karti prikazani samo njihovi rubni di-
jelovi. Iz karte je vidljivo da se autor nije previše obazi-
rao na njihovu planimetriju. Naselja su raspoređena
slučajno, jedino u Austriji čine prije opisane klastere.

Shema koja pokazuje značajnu koncentraciju naselja
izrađena je preko sloja FMM-a upotrebom stručne pro-
cjene (vidi sliku 5). Za veće su gustoće iscrtane tzv. zone,
a za izolirana naselja povučene su crte ako je njihov ras-
pored imao prepoznatljiv smjer. Već je na prvi pogled
vidljivo da neki dijelovi odgovaraju modelu komunika-
cijske mreže. Misli se tu na veze većih moravskih grado-
va i vezu između Znojma i Beča. Drugi pravac od Beča do
Moravske nalazi se, kako je zaključeno vizualnom anali-
zom, prema itinerarima istočnije od ceste. Skupina na-
selja koncentrirana je oko linije koja povezuje Beč,
Zistersdorf, Mikulov. Na temelju vizualne analize veza
između Beča i današnje Mađarske vodi više u smjeru
Bratislave i sjevernom obalom Dunava. Vizualna shema
razlikuje se u lokalnim detaljima jer itinerari ne opisuju
nijednu rutu – vezu između Brna i Svitavyja, Olomouca i
Svitavyja, Olomouca i Staré Města, područje oko
Kroměříža i također linija koja povezuje Hollabrunn,
Mikulov, Kyjov i Uherský Brod. Stručnom procjenom
utvrđene koncentracije naselja moguće je pouzdanije
objasniti na lokalnoj razini komunikacijskom mrežom
MMM-a. Autor je zabilježio komunikaciju između Znoj-
ma, Mikulova i jugoistočne Moravske koja se nastavlja
prema sjeveru do Kroměříža. Osim toga, postoji ruta od
Olomouca prema sjeveru do Staré Město ili veza između
Brna i Svitavyja.

4. Analiza gustoće modela/uzoraka naselja

Rezultati analize gustoće obrađeni su i stavljeni u te-
matske karte. Kao prvi korak, uspoređena je gustoća na-
selja FMM-a i sadašnjih naselja (vidi sliku 6). Rezultati
sinteze dostupni su samo na lokacijama koje pokriva
FMM. Kao što je vidljivo iz karte, distribucija vrijednosti je
znatno neravnomjerna. Uzduž veze Beč-Brno, koja prola-
zi kroz Zistersdorf i Mikulov, autor karte najtočnije je
uhvatio suvremenu gustoću naseljenosti. Na nekim je po-
dručjima ucrtao gotovo sva tadašnja naselja. Srednje visoke
vrijednosti također su prikazane na spojnoj liniji između
Hollabrunna u Austriji i Uherskog Broda u Moravskoj ili na
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distinguishable direction. At a glance, it is clear that
some sections correspond to the model of the commu-
nication network. These include, in particular, the con-
nections of larger Moravian towns and the connection
between Znojmo and Vienna. The second route from
Vienna to Moravia is, as concluded by the visual analys-
is, located further to the east of the road according to
the itineraries. The cluster ofsettlements is concentrated
around the line connecting Vienna, Zistersdorf, Mikulov.
Based on the visual analysis, the connection between Vi-
enna and present-day Hungary runs more in the direc-
tion of Bratislava and along the northern bank of the
Danube. The visual schema differs in local details where
the itineraries do not describe any route – the connection
between Brno and Svitavy, Olomouc and Svitavy,
Olomouc and Staré Město, the area around Kroměříž and
also the line connecting Hollabrunn, Mikulov, Kyjov, and
Uherský Brod. Concentrations of settlements identified
by expert estimation can be more reliably explained at
the local level by means of the MMM communication
network. The author recorded a communication
between Znojmo, Mikulov and south-eastern Moravia
that continues northwards to Kroměříž. Additionally,
there is a route fromOlomouc northwards to Staré Město
or the connection between Brno and Svitavy.

4 Density analysis of settlement models/patterns

The outputs ofdensity analyses were processed and
compiled into thematic maps. As a first step, the densit-
ies ofthe FMM settlements and the current settlements
were compared (see Figure 6). The results of the syn-
thesis are only available in locations covered by the
FMM. As is apparent from the map, the distribution of
values is considerably uneven. Along the Vienna-Brno
connection passing through Zistersdorf and Mikulov,
the author of the map captured the contemporary
density of settlements most accurately. In some areas,
he drew almost all contemporary settlements. Medium-
high values are also depicted on the connecting line
between Hollabrunn Austria and Uherský Brod in
Moravia or on the connecting line Znojmo, Brno,
Kroměříž. Other medium and higher densities are re-
corded as local hot spots around Svitavy, Staré Město or
to the east of Kroměříž and Vienna or to the west of
Znojmo. By contrast, the western part of the depicted
area is characterised by a relatively wide area of lower
medium and low values, which are also found in the
peripheral areas ofnorth-eastern Moravia, as well as in
the area between Kroměříž andUherský Brod.

The second thematic map (see Figure 7) portrays the
opposite extreme, namely the density of settlements in

areas not recorded on the FMM. The author of the map
completely omitted the peripheral areas ofthe northern
and eastern part ofMoravia, i.e., the Moravian-Silesian
and Moravian-Slovak borderlands, whose population
density is minimal. On the other hand, along the border
between Moravia and Bohemia, he mapped only selec-
ted localities. Other places with a higher population
density remained out ofhis interest. In the central part
ofMoravia, he omitted some territories situated north
and west of Brno. As for Austria, this includes the poly-
gon north ofVienna and the area to the north and west
ofKrems an der Donau.

5 Analysis of the distribution of settlements in relation
to elevation

The distribution ofFMM settlements is highly irreg-
ular in relation to the hypsography (see Figure 8). The
author recorded mainly settlements in the plains and
hilly lands. These are especially the areas of the Dyje-
Svratka Valley and Upper and Lower Morava Valleys
and parts of the Vienna Basin. The higher elevations of
the northern and eastern Moravia are hardly mapped.
The highlands in western Moravia are filled with rather
randomly scattered settlements without significant
concentrations.

The conclusions of the hypsometric map interpreta-
tion are confirmed by the distribution of FMM settle-
ments and current settlements by ranges ofaltitude (see
Graph 2). The progression of both graphs is approxim-
ately similar, with the difference that the proportion of
settlements not recorded on the map grows with in-
creasing altitude. In the case of the FMM, 60% of settle-
ments lie at altitudes below 300 m above sea level.

Furthermore, for the purpose of discussion of an-
omalies identified in the structure of settlements recor-
ded on the FMM, an overview map was created where
the discussed areas are marked with the letters A-O, ac-
companied by an elevation map and a model of the
communication network (see Figure 9).

7 Discussion

Anomalies in the distribution of settlements can be
inmany parts ofthe FMM explained by the proximity of
the communication network, which corresponds to the
documented data about author's visits to the area. This
is particularly the case for locations E and I, where a sig-
nificant density ofsettlements was detected. In some of
the peripheral areas, the author recorded exclusively
settlements that constitute the main stops on the his-
torical roads mentioned in the itineraries. These areas



Slika 6. Omjer gustoće postojećih nasel ja prikupl jenih s FMM-a (visok omjer ukazuje na relativno vel iki broj nasel ja
prikupl jenih s FMM-a u usporedbi s trenutačnom situaci jom).

Fig. 6 Density ratio of existing settlements captured on FMM (a high ratio indicates a relatively large number of settlements
captured on the FMM compared to the current situation) .



Fig. 7 Density of existing settlements in locations not recorded on FMM.
Slika 7. Gustoća postojećih nasel ja na mjestima koja nisu zabi l ježena na FMM-u.
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spojnoj liniji Znojmo, Brno, Kroměříž. Druge su srednje i
veće gustoće zabilježene kao lokalne važne točke oko Svi-
tavyja, Staré Města ili istočno od Kroměříža i Beča ili za-
padno od Znojma. Nasuprot tome, zapadni dio
prikazanog područja karakterizira relativno široko po-
dručje nižih srednjih i niskih vrijednosti, koja se također
nalaze u rubnim područjima sjeveroistočne Moravske,
kao i u području između Kroměříža i Uherskog Broda.

Druga tematska karta (vidi sliku 7) prikazuje suprot-
nu krajnost − gustoću naselja u područjima koja nisu za-
bilježena na FMM-u. Autor karte potpuno je izostavio
rubna područja sjevernog i istočnog dijela Moravske,
odnosno moravsko-šlesko i moravsko-slovačko pogra-
ničje, gdje je gustoća naseljenosti minimalna. S druge je
strane, uzduž granice Moravske i Češke kartirao samo
odabrane lokalitete. Ostala mjesta s većom gustoćom
naseljenosti ostala su izvan njegova interesa. U središ-
njem dijelu Moravske izostavio je neke teritorije smje-
štene sjeverno i zapadno od Brna. Što se tiče Austrije, to
uključuje poligon sjeverno od Beča i područje sjeverno i
zapadno od Kremsa na Dunavu.

5. Analiza raspodjele naselja s obzirom na visinu

Distribucija naselja FMM-a vrlo je nepravilna u odno-
su na hipsografiju (vidi sliku 8). Autor je zabilježio uglav-
nom naselja u nizinskom i gorskom području. To su,
posebice, područja doline Dyje-Svratka i doline Gornje i
Donje Morave te dijelovi Bečke kotline. Viša uzvišenja
sjeverne i istočne Moravske jedva da su kartirana. Gorje u
zapadnoj Moravskoj ispunjeno je prilično nasumično ra-
štrkanim naseljima bez značajnijih koncentracija.

Zaključke interpretacije hipsometrijske karte potvr-
đuje raspodjela naselja FMM-a i sadašnjih naselja po
rasponima nadmorskih visina (vidi grafikon 2). Progre-
sija obaju grafikona približno je slična, s tom razlikom
što udio naselja koja nisu evidentirana na karti raste s
porastom nadmorske visine. U slučaju FMM-a, 60% na-
selja nalazi se na nadmorskoj visini manjoj od 300 m.

Nadalje, za potrebe rasprave o anomalijama identifi-
ciranima u strukturi naselja evidentiranih na FMM-u,
izrađena je pregledna karta na kojoj su razmatrane zone
označene slovima A - O, popraćena visinskom kartom i
modelom komunikacijske mreže (vidi sliku 9).

7. Diskusija

Anomalije u rasporedu naselja mogu se u mnogim
dijelovima FMM-a objasniti blizinom komunikacijske
mreže, što odgovara dokumentiranim podatcima o
autorovim posjetima tom području. To se posebno od-
nosi na lokacije E i I, gdje je uočena značajna gustoća

naselja. U nekim je rubnim područjima autor zabilježio
isključivo naselja koja čine glavne postaje na povijesnim
cestama spomenutima u itinerarima. Ta područja ka-
rakterizira nepostojanje drugih naselja u njihovoj blizi-
ni. Tipičan je primjer lokalitet C, tj. veza Moravske i
Šleske preko područja Moravská brána, nastavljajući
dalje prema Poljskoj. Sličan je linearni raspored naselja
vidljiv i na lokalitetima N i O. Zanimljiva je situacija na
češko-moravskoj granici, gdje FMM sadrži naselja pri-
kazana samo na lokalitetima B, D i H, to znači na mjesti-
magdje su prolazile glavne veze izmeđudviju zemalja. U
međuprostorima nisu zabilježena naselja. To su pred-
planinska područja Javořická vrchovina i Ž árské vrchy
koja karakterizira koncentracija uglavnom manjih na-
selja (sela). Itinerari pokazuju da je prijelaz na mjestu D
(Jihlava ili Polná) povezan s Třebíčem. Nasuprot tome,
ceste preuzete sa 150 godina mlađeg MMM-a zaobilaze
grad i povezuju Jihlavu sa Znojmom samo u južnijem
smjeru. Štoviše, njihovi se tokovi značajno razlikuju lo-
kalno. MMM vodi vezu između Brna i Jihlave dalje na
sjever preko Velké Meziříčí i tako zaobilazi Třebíč. FMM
pokazuje koncentraciju naselja od Velké Meziříčí prema
sjeveru do Ž ár nad Sázavou ili Polná umjesto Jihlave. S
obzirom na lokalizaciju naselja na FMM-u, Třebíč ne
predstavlja značajno čvorište tadašnje komunikacijske
mreže, za razliku od itinerara i MMM-a. Na lokaciji B ot-
krivena je značajna skupina naselja na području oko
Svitavyja, ali, prema itinerarima, kroz njega ne prolazi
nikakva komunikacija. Ruta koja vodi prema sjeveru vi-
še je povezana s linijom koja povezuje Olomouc s istoč-
nomČeškom. Tek je MMM zabilježio vezu između Brna i
Svitavyja. Komunikacija dijelom prolazi kroz Boskovic-
ká brázdu i dolinom rijeke Svitave. U njegovom je sre-
dišnjem prolazu autor FMM-a prorijeđeno ucrtao
naselja zbog teže pristupačne doline rijeke Svitave. Nji-
hov se broj povećava tek kad se prijeđe granica između
Moravske i Češke. Oba izvora pokazuju da nije moguće
uspostaviti fiksnu točku prijelaza budući da se komuni-
kacijska mreža, uključujući preferirana područja (kvali-
teta, sigurnost, itd.), neprestano razvijala tijekom
vremena. Uostalom, razina detalja itinerara je tema za
daljnju raspravu.

Nedostatak veze između Moravske i Slovačke (neka-
dašnjeg sjevernog dijela Kraljevine Mađarske) uglav-
nom je uzrokovan nepristupačnim terenom graničnih
planina Bijelih Karpata i Beskydy (F). Autor karte na tim
prostorima nije zabilježio praktički nikakva naselja.
Sporadična pojavljivanja mogu se pronaći u podnožju
planina Beskydy, u dolinama manjih rijeka, ali veće
nadmorske visine ostaju neopisane. Moguća se objaš-
njenja također mogu izvući iz nestabilnih vjerskih okol-
nosti i opasnosti od vojnog napada iz susjedne Mađarske.
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Fig. 8 Settlements on FMM over a hypsometric map.
Slika 8. Nasel ja na FMM-u preko hipsometri jske karte.
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Slika 9. Anomali je identificirane u strukturi nasel ja na FMM-u (područja označena s A-O komentirana su u tekstu) .
Fig. 9 Anomalies identified in the structure of settlements on the FMM (areas marked A-O are commented in the text) .
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are characterised by the absence ofother settlements in
their vicinity. A typical example is locality C, i.e., the con-
nection of Moravia and Silesia through the area of
Moravská brána, continuing further to Poland. A similar
linear arrangement ofsettlements is evident in localities
N and O. Interesting is the situation on the Bohemia-
Moravia border, where the FMM contains settlement
plotting only in localities B, D and H. This means, in the
places where the main connections between the two
lands passed through. No settlements are recorded in the
in-between areas. These are the foothill areas of Ja-
vořická vrchovina and Ž árské vrchy, which are charac-
terised by a concentration ofmainly smaller settlements
(villages). The itineraries indicate that the crossing point
in locality D (Jihlava or Polná) is connectedwith Třebíč. In
contrast, the roads captured in the 150-year-younger
MMM bypass the town and only connect Jihlava with
Znojmo in a more southerly direction. Moreover, their
courses vary significantly locally. The MMM routes the
connection between Brno and Jihlava further to the
north via Velké Meziříčí and thus bypasses Třebíč. The
FMM shows a concentration of settlements from Velké
Meziříčí northwards to Ž ár nad Sázavou or Polná in-
stead of Jihlava. With regard to the localization of settle-
ments on the FMM, Třebíč does not represent a
significant node of the then communication network, as
opposed to the itineraries and the MMM. In location B, a
significant cluster ofsettlements was detected in the area
around Svitavy, but no communication runs through it
according to the itineraries. The route running north is
more related to the line connecting Olomouc with east-
ern Bohemia. It is not until the MMM that the connection
between Brno and Svitavy is recorded. The communica-
tion passes partly through Boskovická brázda and the
valley of the Svitava river. In its central passage, the au-
thor of the FMM plotted settlements sparsely due to the
less accessible valley of the Svitava River. Their number
increases only once the border between Moravia and Bo-
hemia is crossed. Both sources show that it is not possible
to establish a fixed crossing point, since the communica-
tion network, including preferred areas (quality, safety,
etc.), has constantly evolved over time. After all, the level
ofdetail ofthe itineraries is a topic for further discussion.

The missing connection between Moravia and Slov-
akia (formerly the northern part of the Kingdom of
Hungary) is mainly caused by the inaccessible terrain of
the border mountains White Carpathians and Beskydy
(F). The author of the map recorded practically no set-
tlements in these areas. Sporadic occurrences can be
found at the foot ofBeskydyMountains, in the valleys of
smaller rivers, but higher altitudes remain undescribed.
Possible explanations may also be drawn from unstable

religious circumstances and the risk of military attack
from neighbouring Hungary. After all, even the text of
the dedication of the map contains a poem at its end
about the protection of the land against the Turks. In
terms oflow density ofsettlements, the situation is sim-
ilar in the highest Moravian mountains – Jeseníky (A).
The area around Nízký Jeseník (the southern part fea-
turing flat uplands) remained unmapped, whereas
Hrubý Jeseník (the northern mountainous part) is de-
scribed at least in the vicinity of Staré Město. In the
north-south direction, several settlements, mostly vil-
lages, are plotted. The striking linear character can be
explained by the morphology of the terrain, which was
settled mainly in the valley areas. Distances between
settlements are too small to indicate possible use ofitin-
erary data as was the case for locality C. According to the
MMM, a road connecting Moravia with Kladsko passed
through this area. The analysed itineraries do not men-
tion any road here. According to the MMM, there is also
a route between Olomouc and Silesia passing in two
branches through Nízký Jeseník. Despite the more fa-
vourable morphological conditions in comparison to
Hrubý Jeseník, the author of the FMM did not map the
area in greater detail. A significant density of FMM set-
tlements was detected in locality J. The morphology of
the area is influenced by the flowing of the Morava
River, it is a plain area of the Lower-Moravian and a
southern part ofthe Upper-Moravian Valley. The model
of the communication network does not describe any
communication here, however, its presence can be
demonstrated using the MMM. One of its branches con-
tinues westwards along the southern slopes of the
Chřiby Mountains, where the author of the FMM also
located several settlements. In the southern part of the
Upper Moravian Valley, neither of the sources locate
any communication in the direction fromVyškov to the
east. However, the detailed settlement plotting can be
explained by the plain character of the area. According
to the MMM, the communication further connects the
areawith southernMoravia (Mikulov) and a connection
with Slovakia is recorded. The expert analysis comes to
similar conclusions. The analysed itineraries describe in
greater detail roads that are strategically important.
The MMM also shows communications of a local signi-
ficance. Although the MMM is about 150 years younger,
it can be assumed from the analysed clusters that some
local communication was already running through this
area at the time of FMM. Another significant cluster of
settlements was detected in locality L, which represents
the area of the Dyje-Svratka Valley and the adjacent Aus-
trian border region. The MMM captures a route between
Znojmo andMikulov. How the settlements are located on
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Uostalom, tekst posvete karte na kraju ima pjesmu o za-
štiti zemlje od Turaka. Što se tiče niske gustoće naselje-
nosti, slična je situacija u najvišim moravskim
planinama – Jeseníky (A). Područje oko Nízký Jeseníka
(južni dio s ravnim uzvisinama) ostalo je nekartirano,
dok je Hrubý Jeseník (sjeverni planinski dio) opisan ba-
rem u blizini Staré Město. U smjeru sjever-jug ucrtano je
nekoliko naselja, uglavnom sela. Izraziti linearni karak-
ter može se objasniti morfologijom terena naseljenog
uglavnom u dolinskim područjima. Udaljenosti između
naselja premale su da bi upućivale na moguću upotrebu
podataka o itineraru, kao što je bio slučaj za lokalitet C.
Prema MMM-u, kroz to je područje prolazila cesta koja
povezuje Moravsku s Kladskim. Analizirani itinerari ov-
dje ne spominju nikakvu cestu. Prema MMM-u, postoji i
ruta između Olomouca i Šleske koja u dvama krakovima
prolazi kroz Nízký Jeseník. Unatoč povoljnijim morfolo-
škim uvjetima u usporedbi s Hrubým Jeseníkom, autor
FMM-a nije detaljnije kartirao to područje. Značajna
gustoća naselja FMM-a otkrivena je na lokalitetu J. Mor-
fologija područja je pod utjecajem toka rijeke Morave, to
je nizinsko područje Donjomoravske i južni dio Gornjo-
moravske doline. Model komunikacijske mreže ovdje ne
opisuje nikakvu komunikaciju, ali se njezina prisutnost

može pokazati pomoću MMM-a. Jedan od njegovih kra-
kova nastavlja se prema zapadu uzduž južnih padina
planina Chřiby, gdje je autor FMM-a također locirao ne-
koliko naselja. U južnom dijelu Gornjomoravske doline
niti jedan izvor ne locira nikakvu komunikaciju u smje-
ru od Vyškova prema istoku. Međutim, detaljnije iscrta-
vanje naselja može se objasniti nizinskim karakterom
teritorija. Prema MMM-u, komunikacija dalje povezuje
područje s južnom Moravskom (Mikulov) te je zabilježe-
na veza sa Slovačkom. Do sličnih zaključaka dolazi i
stručna analiza. Analizirani itinerari detaljnije opisuju
strateški važne prometnice. MMM prikazuje i komuni-
kacije lokalnog značaja. Iako je MMM oko 150 godina
mlađi, iz analiziranih se klastera može pretpostaviti da
je u vrijeme FMM-a tim područjem već prolazila neka
lokalna komunikacija. Još je jedna značajna skupina na-
selja otkrivena na lokalitetu L koji predstavlja područje
doline Dyje-Svratka i susjedno austrijsko pogranično
područje. MMM prikazuje rutu između Znojma i Miku-
lova. Da su naselja smještena na austrijskoj strani izme-
đu Hollabruna i Mikulova, može se objasniti nizinskim
karakterom područja koje je s juga omeđeno vapnenač-
kim planinskim lancem Leiser Berge te nastojanjem
autora da poveže obje komunikacijske linije od Beča do

Grafikon 2. Distribuci ja nasel ja na FMM-u i sadašnj ih nasel ja po rasponima nadmorskih visina.
Graph 2 Distribution of settlements on FMM and current settlements by ranges of alti tudes.
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the Austrian side betweenHollabrun andMikulov can be
explained by the plain character ofthe area, which is de-
limited on the south by the limestone mountain range
Leiser Berge, and the author's effort to connect both
communication lines from Vienna to Moravia. Interest-
ing is the empty spot on FMM between this area and the
tri-border area of Austria, Bohemia, and Moravia (K).
The area is characterised by inaccessible terrain of the
meandering border river Dyje. It can be avoided by a de-
tour through Znojmo, which is visible on the FMM, or by
going south through the lower parts of the Granite and
Gneiss Plateau. The oldest postal route connecting Vi-
enna and Prague dating back to 1527, part ofwhich is de-
picted on the MMM, passed through this area. It reached
Moravia near today's village Vratěnín. The last ques-
tionable zone, which was located on the basis ofthe ana-
lyses carried out, is marked with the letter M. The route
passing between Vienna and Mikulov is an imaginary di-
vider between the western area not described on the
FMM and the eastern densely populated area, which the
author of the map plotted in detail. The central part is a
rather gently undulating hilly land with smaller settle-
ments. It is obvious that the author focused his attention
only on the immediate vicinity of the main roads, as
shown by the settlement plotting along the Vienna-
Znojmo communication. The density of settlements in
the direction Vienna-Mikulov does not correspond to
the routing ofeither ofthe input itineraries. The LK and
IOC only mention the connection of both settlements,
only the younger IG (ca. 1632-1640) positions two more
stops along the route, which however lie on the western
border ofthe FMM settlements. It is a debatable question
whether the 16th century pilgrims preferred the route
closer to the Morava River, which is slightly flatter, or
whether, for unknown reasons, only the author of the
map preferred it. However, the IG from the early 17th

century records the communication closer to the central
hilly land.

8 Conclusion

Spatial analyses are currently frequently applied for
extracting the thematic content of old maps. The find-
ings ofthis work demonstrate that they are also helpful
for detecting possible ways of construction of old maps.
It is necessary to select them sensitively with respect to
the characteristics of the input datasets. Some interpol-
ation methods (IDW) or methods ofspatial statistics (OP-
TICS) did not show good results in this study due to
uneven distribution and low density ofsettlements. The
spatial analysis tools modelling point density proved to
be the most suitable.

A prerequisite for the effective use of existing
tools is an adequate knowledge of the original work
under study, the circumstances of its creation, its
historical context and the author's life. The combin-
ation of the thematic content of the map with other
sources, especially the contemporary communica-
tion network, is considered to be very beneficial in
the presented study.

The research answers the initial research ques-
tions:
1. The use of travel itineraries as an input for cre-

ation ofFMM canbe supportedby the settlements
identified in the peripheral parts of the map
which correspond to them.

2. The spatial analysis confirmed uneven distribu-
tion of settlements on FMM and corresponding
altitude distribution except ofoutlying areas.

3. The above-average densities of settlements on
FMM correspond to the areas around the recon-
structed communication network.
The results of the conducted analyses demon-

strate a correlation between the areas with a higher
density ofsettlements recorded on the FMM and the
existence or proximity ofa communication network
of transregional importance. Its routing varies sig-
nificantly in partial sections, whereas the location of
nodes is fairly stable. Some of the observed areas
with higher concentrations of settlement density
can only be explained by examining later sources of
the course ofcommunications (MMM). Not only the
quality of contemporary roads, but also the geo-
graphy or morphology of the terrain influenced the
level ofdetail in author's mapping ofMoravia. While
highlands and mountains were left almost unex-
plored, plains and hilly lands, on the other hand, are
described in much greater detail. It is obvious that
with regard to the scale of the map, the author per-
formed a selective generalisation of settlements.
However, it was applied subjectively, as demon-
strated by the differences in the density of settle-
ment concentration with respect to spatial and
elevation aspects. Although roads as such are not
plotted on the map, their existence was demon-
strably determining for the quality of the field map-
ping. The way in which the connections between
Moravia and Austria and other lands are plotted
suggests that the author took information from itin-
eraries in peripheral areas, and therefore took a sys-
tematic approach. The drawing depicting a part of
Austria can be interpreted as the initial, though in-
complete, effort of the author to create a separate
map ofAustria.
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Moravske. Zanimljivo je prazno mjesto na FMM-u izme-
đu toga područja i tromeđe Austrije, Češke i Moravske
(K). Područje karakterizira nepristupačan teren vijugave
granične rijeke Dyje. Može se izbjeći zaobilaznim putem
kroz Znojmo, koji je vidljiv na FMM-u, ili idući južno
kroz niže dijelove Granitno-Gnajsove visoravni. Kroz to
je područje prolazila najstarija poštanska ruta koja je
povezivala Beč i Prag još iz 1527. godine, a čiji je dio pri-
kazan na MMM-u. U Moravsku je stigao u blizini današ-
njeg Vratěnína. Posljednja upitna zona, koja je locirana
na temelju provedenih analiza, označena je slovom M.
Ruta koja prolazi između Beča i Mikulova zamišljena je
razdjelnica između zapadnog područja koje nije opisano
na FMM-u i istočnoga gusto naseljenoga područja koje je
autor karte detaljno ucrtao. Središnji je dio dosta blago
valovito brežuljkasto područje s manjim naseljima. Oči-
to je da je autor svoju pozornost usmjerio samo na ne-
posrednu blizinu glavnih prometnica, što pokazuje
iscrtavanje naselja uz komunikaciju Beč-Znojmo. Gus-
toća naseljenosti u smjeru Beč-Mikulov ne odgovara
trasi niti jednog od ulaznih itinerara. LK i IOC samo spo-
minju vezu obaju naselja, samomlađi IG (oko 1632−1640)
pozicionira još dva stajališta uzduž trase koja ipak leže
na zapadnoj granici naselja FMM-a. Diskutabilno je pita-
nje jesu li hodočasnici iz 16. stoljeća preferirali rutu bližu
rijeci Moravi, koja je nešto ravnija, ili ju je iz nepoznatih
razloga preferirao samo autor karte. Međutim, IG s po-
četka 17. stoljeća bilježi komunikaciju bliže središnjem
brežuljkastom području.

8. Zaključak

Prostorne se analize često primjenjuju za izdvajanje
tematskog sadržaja starih karata. Nalazi ovog rada poka-
zuju da su također korisni za otkrivanje mogućih načina
konstruiranja starih karata. Potrebno ih je pažljivo oda-
brati s obzirom na karakteristike ulaznih skupova poda-
taka. Neke metode interpolacije (IDW) ili metode
prostorne statistike (OPTICS) nisu pokazale dobre rezul-
tate u ovom istraživanju zbog neravnomjerne distribuci-
je i niske gustoće naselja. Najprikladnijima su se pokazali
alati za prostornu analizu koji modeliraju gustoću točaka.

Preduvjet za učinkovito korištenje postojećih alata
je odgovarajuće poznavanje izvornog djela koje se pro-
učava, okolnosti njegova nastanka, povijesnog konteks-
ta i života autora. Kombinacija tematskog sadržaja karte
s drugim izvorima, posebice suvremenom komunikacij-
skom mrežom, smatra se vrlo povoljnom u prikazanoj
studiji.

Ovo su odgovori na početna istraživačka pitanja:
1. Korištenje putnih itinerara kao ulaznih podataka za

izradu FMM-a može se poduprijeti naseljima identi-
ficiranima u rubnim dijelovima karte.

2. Prostorna je analiza potvrdila neravnomjeran ras-
pored naselja na FMM-u i odgovarajući visinski ras-
pored, osim rubnih područja.

3. Iznadprosječne gustoće naselja na FMM-u odgova-
raju područjima oko obnovljene komunikacijske
mreže.
Rezultati provedenih analiza pokazuju korelaciju iz-

među područja s većom gustoćom naseljenosti eviden-
tiranih na FMM-u i postojanja ili blizine komunikacijske
mreže od transregionalnog značaja. Njegovo usmjera-
vanje značajno varira u djelomičnim dionicama, dok je
lokacija čvorova prilično stabilna. Neke od promatranih
zona s većom koncentracijom gustoće naseljenosti mo-
guće je objasniti samo proučavanjem ranijih izvora o ti-
jeku komunikacija (MMM). Ne samo kvaliteta
suvremenih cesta, već i geografija ili morfologija terena,
utjecala je na razinu detalja u autorovom kartiranju Mo-
ravske. Dok su gorja ostala gotovo neistražena, nizine
su, s druge strane, opisane mnogo detaljnije. Očito je da
je autor, s obzirom na mjerilo karte, izvršio selektivnu
generalizaciju naselja, no primijenjena je subjektivno,
što pokazuju razlike u gustoći koncentracije naselja s
obzirom na prostorni i visinski aspekt. Iako ceste kao
takve nisu ucrtane na karti, njihovo je postojanje bilo
odlučujuće za kvalitetu kartiranja terena. Način na koji
su ucrtane veze između Moravske i Austrije s drugim
zemljama sugerira da je autor crpio podatke iz itinerara
u rubnim područjima te je, stoga, pristupio sustavno.
Crtež koji prikazuje dio Austrije može se protumačiti
kao početni, no nedovršeni pokušaj autora da izradi za-
sebnu kartu Austrije.
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