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SUMMARY

Medium and large rivers were a major obstacle to historic trade routes and tra-
ils. River ferries were one of the main ways to cross them, so their sites were
considered points of strategic importance. Using old topographic maps from
Austrian military mapping from 1763-1768, 18361852, 1876-1880, Prussian mili-
tary maps from 1825 and 1877, and Czechoslovak military maps from 1953-1957,
we systematically located ferries throughout the current territory of Czechia.
Map keys from individual mappings were also analysed to examine how ferries
are depicted on these maps. Based on the study of old topographic maps,
a geographical database was created with the location of individual ferries, inc-
luding the period in which the river ferry was registered. A total of 514 historical
ferries were recorded on old topographic maps from military mapping throu-
ghout Czechia; another 28 ferries were identified from other available, more
detailed, map sources.

INTRODUCTION

Large rivers embody a natural landscape barrier that has always had a significant
influence on the management of transport networks. Sections suitable for safe
crossing of such a barrier were important strategic and trading places, and there-
fore are used in history as fixed points in the reconstruction of the course of old
roads and trails [1]. Even in the first half of the 19th century, stone bridges were
rare; some wooden bridges were unmaintained and dangerous, so fords were
one of the possible ways of crossing rivers. On larger rivers in sections with
greater depth, it was already necessary to provide transport in another way, usu-
ally by river ferry or boat. The operation of ferries was originally part of the land-
owners' privileges, and a fee was collected from the ferryman for the transport
of people, goods, and cargo.

In 1870, the Imperial Water Act was adopted, by which the operation of ferries
became a licensed business [2] and three regional laws for individual administra-
tive territories. The Czech Land Act No. 71/1870 applied to Bohemia on how to use,
collect and protect against water; for Moravia, the Moravian Land Act No. 65/1870
on the use and operation of waters and protection against them; and for Silesia,
the Silesian Land Act No. 51/1870 on the use and operation of waters and protec-
tion against them. The Moravian and Silesian water laws differed from the Czech
law only in some details [3].

With the gradual development of technical knowledge and construction
technologies, bridges became the dominant option for crossing watercourses,
and ferries were preserved only in places where bridge construction was not
possible for technical or economic reasons. In Czechia, ferries are currently also
operated on some more important water reservoirs. In urban areas in particular,
ferries currently serve as part of public transport [4, 5], which is not only about pre-
serving a certain tradition in the transport system, but also about the practical

effect of reducing transport time for daily commuting and, at the same time,
as an attraction in the tourism industry. Ferries thus compensate for the lack
of bridges that would facilitate the movement of passengers between specific
destinations on opposite banks of rivers. Tourist demand is another driving force
that is crucial to maintaining the operation of river ferries, as they offer passen-
gers a unique waterscape experience that is outside of today’s dominant forms
of transport [6, 7].

Old topographic maps are a valuable source of information about the state
of the then landscape, and, simultaneously, can be applied in geographi-
cal, historical, and landscape-ecological research. In Europe, topographic
maps are usable from the mid-18th century, when the first medium-scale maps
(around 1:25 000 to 1:30 000) began to appear. Since the mid-19th century, top-
ographic maps achieved a relatively solid positional accuracy of around 25 m due
to high-quality cartographic and geodetic foundations [8]. These maps are used
in a wide range of research areas; in the case of rivers and water bodies, the his-
torical connections of the development of water bodies and ponds [9], historical
development of the river network [10], and historical identification and registration
of water management objects [11] are most often examined. Systematic identifica-
tion and registration of all sites with ferry operations has not yet been published
in the Czech Republic. Some historical works dealt with specific sections of rivers,
while their methodology for the identification of ferries was mainly based on archi-
val sources [12,13]

Due to the relatively simple equipment required for ferry operation, which
consists of the vessel itself, two embarkation piers or entrances into the water,
and a guide rope, ferries can easily come and go (Fig. 7). Slight changes in the ferry
location can thus be caused by morphological changes in river beds or banks
[14], or by changes in the settlement structure of villages and towns.

The main objectives of this article include:

— researching the method and form of displaying river ferries on old topo-
graphic maps of individual military mapping,

— identification of all ferries recorded on old topographical maps on the area
of the present-day Czechia and the creation of a map database of these sites,

— verification of the suitability of old topographical maps as one of the essen-
tial sources for recording the historical ferry sites.

METHODOLOGY

The identification and registration of ferries was carried out using map sets of old
topographical maps in a GIS environment. The following map files were used:

— Tt Austrian Military Mapping 1: 28 800 (1763-1768)

— 2" Austrian Military Mapping 1: 28 800 (1836-1852)

— 39 Austrian Military Mapping 1: 25 000 (1876-1880)

— Prussian military maps 1:25 000 (1825, 1877)
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Fig. 1. A ferry for motor vehicles on the Elbe river in Dolnf Zleb

— Czechoslovak military topographic maps 1: 25 000 (1953-1957)

The maps of the *t Austrian mapping were created for the territory of today's
Czechia in stages for the individual historical Czech lands (Silesia 1763, Bohemia
1764-1767, Moravia 1764-1768). The relatively poor positional accuracy of these
maps is caused by insufficient cartographic foundations; the average deviation
of georeferenced maps reaches up to 300 m.

The maps of the 2" Austrian military mapping were created on the territory
of Moravia and Silesia between 1836 and 1852, and on the territory of Bohemia
between 1842 and 1852. These maps are based on the geodetic network, used
in the surveying of cadastral maps; the positional accuracy is 25-30 m.

The maps of the 3 Austrian military mapping were created on our terri-
tory between 1876 and 1880. These maps already capture the boom of industry,
the construction of railway lines, road networks, and the dynamic growth of set-
tlements. Approximately two-thirds of the map sheets are available in the orig-
inal colour version; the remaining third has been preserved in black and white.

Czechoslovak topographic military maps from 1953-1957 were, after more
than 80 vyears, the only complete cartographic set that was completed on
the entire territory of the current Czechia. It is a positionally accurate car-
tographic work that used a uniform system of mapping and sheet layout
for the socialist countries in Europe.

In the area of Hlucinsko, which was not part of Austrian Silesia in the 19" cen-
tury, cartographic sources of Prussian provenance were used, namely military
topographic maps from 1825 and 1877. These maps were georeferenced with a
geodesic accuracy of 25 m.

The Basic Database of Geographical Data (ZABAGED) of the Czech Office
for Surveying, Mapping and Cadastre was used to identify the ferries currently
operating in Czechia. These data were verified on the basis of information from
the State Navigation Administration.

Other auxiliary cartographic and archival sources were also used to iden-
tify the ferries; for example, detailed 1:10 000 topographic maps from 1957-1971,
which are not yet available in a georeferenced form for the entire Czech Republic,
reambulated maps from the 1930° and 1940° in 1: 25 000 scale, 1: 5 000 deriva-
tive state map taken since 1955, publicly available aerial photographs from
the 1930° and 1950°. The location of the objects was also verified on the basis
of current aerial photographs and basic maps at a scale of 1:10 000.

First, the map keys for individual periods were analysed, then the structure
of the ferry database was designed, and in the last stage, vectorization was car-
ried out using specific maps from individual periods.

The ferries were mapped according to the importance of the watercourses,
always from the confluence or the border of the Czech Republic to the source
area. During the identification of ferries, specific watercourses were monitored
based on expert knowledge of their territory and width, presented in current
and old topographical maps. Ferries operating on water reservoirs are regis-
tered at the watercourses that feed these reservoirs.

In addition to the use of classic map markers, toponyms which denoted
the ferry in the German and Czech languages were used. Ferries were consid-
ered identical in the historical cross-section if the objects were located at a dis-
tance of less than 50 m. If the distance between ferries in different time peri-
ods was greater than 50 m, these sites were recorded separately. For the period
1953-1957, the location of the ferries was specified using old aerial photographs.

Based on the above-mentioned process, a database of river ferries in Czechia
was prepared in the form of a point layer in the S-JTSK coordinate system; this
includes the name of the ferry, location by the river, cadastral territory, data
on latitude and longitude, existence or non-existence of the ferry in time peri-
ods according to mapping, and information about auxiliary resources.
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Tab. 1. Cartographic signs for ferries in the legends of old topographic maps

Period

Ferry type 1763—-1768 1836—-1852 1876—1880 Prussia 1877 1953-1955

Pedestrian ferry

Horse ferry

Cargo ferry
Floating bridge n/a
Steam powered ferry n/a n/a —. A

Pard ubice .

GERMANY

Alitude meter above sea level
. High - 1802
Low ; 88
4] 25 50 km

1 ]

Fig. 2. Number of periods of ferry operation in Czechia based on the study of old topographic maps, see Tab.2
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RESULTS

Cartographic analysis of the way ferries are depicted on
old topographical maps

Based on the analysis of the map keys of the individual mappings, the follow-
ing types of ferries were identified: pedestrian ferries (Austrian military map-
ping: Uberfuhr fir Menschen, Prussian military mapping: Kahn-Féhre), horse
ferries (Austrian military mapping: Uberfuhr fir Pferde), cargo ferries (Austrian
military mapping: Uberfuhr fiir Wagen). A specific map mark is the so-called
floating bridge (Austrian military mapping: Fliegende Bruicke), which consists
of the firm anchoring of a ship or ferry in the middle of the river and the fix-
ation of the vessel on a rope (Tab. ). The maps of the 3¢ Austrian Military
Mapping also contain all three categories of ferry types (Uberfuhr), includ-
ing designations for steam-powered ferry (Dampffahre), and railway ferry
(Eisenbahntrajekt). This legend is universal for the entire territory of the for-
mer Austria-Hungary; however, both of the latter types of ferries did not occur
in the territory of today's Czechia.

Tab. 2. Numbers of ferries per river identified in each time period

Period
River 1763— 1836— 1876— 1953— 2020 Total
1768 1852 1880 1955
Becva 1 5 5
Berounka 7 55 38 15 3 66
Dyje 1 1 1 2
Jizera 1 3 6 3 1 9
Labe 30 63 74 43 10 129
Luznice 10 8 4 5 15
Morava 6 6 8 4 15
Moravice 1 1
Odra 1 7 2 7
Ohre 12 28 26 5 1 51
Olse 2 1 2
Opava 2 1 2
Orlice 3 1 3
Otava 5 1 7 4 15
Sédzava 4 10 23 12 1 34
Strela 1 1
Svratka 1 1 1
Vltava 49 60 96 31 16 156
Total 126 260 290 128 33 514

Spatial distribution of historical ferry sites

The database currently contains a total of 542 historical ferry sites on the terri-
tory of today’s Czechia, of which 514 come from identification on maps created
as part of individual military mapping. The remaining ferry sites were identified
only from auxiliary sources without actually appearing on military topograph-
ical maps. An overview of the number of ferry sites by watercourses for each
time period is shown in Tab. 2.

The highest number of ferries was identified on military maps from
18761880, with more than half (56.4 %) of the total number of ferry sites in oper-
ation during this period. A similar figure (50.6 %) was also recorded in the earlier
period 1836-1852. In terms of other time periods, the numbers of identified ferry
sites were significantly lower, with approximately the same number of sites
recorded on the 1763-1768 and 1953-1955 maps; however, only 33 (6.4 %) of them
currently have a ferry in operation. Ferries were identified on a total of 18 dif-
ferent watercourses. The significantly highest number of sites were discovered
on the two largest watercourses, i.e. the Elbe and Vltava (554 %); a significant
number of ferries were also recorded on the Berounka and Sdzava. No other
river was found to have more than 15 ferry sites. Fig. 2 shows a clear spatial
imbalance in the distribution of ferries within Czechia. The majority of ferries

Tab. 3. Stability of recognized sites per river: the numbers of time periods related to the counts
of ferries on the maps

Number of periods

River 1 2 3 4 0* Total
Becva 4 1 5
Berounka 30 22 12 2 4 70
Dyje 1 1 2
Jizera 6 2 1 9
Labe 72 32 16 9 6 135
Luznice 8 3 3 1 2 17
Morava 9 3 3 15
Moravice 1 1
Odra 5 1 1 7
Ohfe 36 10 4 1 1 52
Olse 1 1 2
Opava 1 1 2
Orlice 2 1 3
Otava 8 4 1 2 15
Sazava 24 4 6 3 37
Strela 1 1
Svratka 1 1
Vitava 93 39 15 9 12 168
Total 302 126 061 025 028 542

* Sites registered only on the basis of auxiliary sources, without occurrence in military
mapping.



Fig. 3. The Osecek ferry on the Elbe river has been operating (with a short break) since 1836

were located in the western part of the country (the Elbe basin), while only
35 (6.8 %) were located in the eastern part (the Morava and Odra basins).

During the entire research, we did not identify a ferry that was present on all
the maps in all five examined periods (Tab. 3). Only 4.6 % of ferries (25) were rec-
ognized in four time periods, mostly on the Elbe and Vitava rivers (9 sites each).
Osecek on the Elbe river, which is still in operation today (Fig. 3), can be cited
as one of the examples of a ferry recorded on four topographical maps. A sub-
stantial number (55.7 %) of the ferries in the database appeared in only one
of the periods and was no longer present in the others. As for important rivers
(15 or more ferries), the largest representation of sites with ferries can be found
on the Ohfe river (69.2 %).

Verification using navigation charts and water books

The explanatory power of topographic maps is influenced by various aspects,
whether objective (i.e, based on the scale of the map, the map key, and its
designation) or subjective (which includes the creator of the map responsible
for recording relevant features in the landscape). The aim of this chapter was
to at least partially assess the reliability of the applied research methodology
by comparison with other sources indicating the existence of ferries in similar
time periods and territorial units. Due to the lack of accurate sources in previ-
ous periods, verification was only feasible for the period between 1953 and 1955,
when two possible alternatives were recognized representing sources of infor-
mation that were not based in any way on topographic maps.
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X

Navigation charts for the Elbe between Lovosice and
Kolin and for the Vitava beyond Prague

Valuable historical material are navigation charts (Fig. 4), which were provided
by the National Archives of the Czech Republic [14]. The maps contain data
and kilometre locations of operationally important factors facilitating safe nav-
igation on navigable rivers, while the last update took place at the end of 1950.
We used these chart to compare results from the Elbe area between Litoméfice
and Kolin, and from the middle and lower part of the Vitava. The area of the mid-
dle Povltavi region underwent major changes between 1950 and 1955, when
large-scale water structures were built, including Slapy reservoir, at the time
the largest reservoir in the Czech Republic [16]. The navigation chart relating
to this area was thus no longer relevant for verification.

The Elbe navigation chart covers 83 km of the watercourse between Mélnik
and Kolin, and about 50 km from Mélnik to Lovosice. The comparison on the lower
Vltava was made for 44 km between Prague-Troja and the confluence with
the Elbe near Mélnik (navigable km 201 to 245). The results are shown in Tab. 4.

The agreement between the information coming from old topographic
maps, on the one hand, and data from the navigational charts, on the other
hand, was approximately 70 %, if we also take into account the time aspect.
If only the location of the ferry sites were taken into account, the agreement
reached more than 97 %. Only one of the ferries (2.2 %) was identified in the nav-
igation charts, while it was completely missing in the database. However, we
also came across a ferry shown on the topographic maps but not recorded
on the navigation chart.
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Fig. 4. An excerpt from a navigation chart and its legend (left bottom corner); the ferry signs are on the third and the fourth lines

Water books for the Middle Posazavi region in the 1950¢

Tihelka presented a map of ferries in the central Posazavi region for the Kutna
Hora region in the last period of their existence in the middle of the 20" cen-
tury [13]. He based his work on the official records of the so-called Water Books,
which were kept at individual district offices and contain, among others, valid
licenses for the operation of individual ferries. All sites mentioned in Tihelka's
work were also identified using our methodology, but in many cases not
with exact time determination. In the 1:25 000 maps, the ferries of Sobésin,
Samopse, Sdzava, Radvanice, and Rataje nad Sazavou, listed by Tihelka as hav-
ing disappeared by 1952, 1953 or 1955, are missing. On the other hand, we iden-
tified the Stfechov nad Sazavou ferry for the period 1953-1955. It is possible that
these ferries were no longer actually operated at the time the military maps
were issued, although they still had a valid license, as most of them are still
marked on reambulated maps from the previous decade. However, a decade
later, some of them even appeared on more detailed military maps at a scale
of 1:10 000. In the same way, Tihelka also mentions the Ledecko ferry, which
ceased to exist by 1956, but according to data from the Directorate of Roads
and Highways of the Czech Republic (RSD), it was already replaced by a bridge
around 1932.

DISCUSSION

When examining the ways of depicting ferries on various old maps relating
to the central European area, we found that ferries are depicted in different
forms and that, at the same time, different categories of ferries can be dis-
tinguished in some periods. Criteria enabling such a distinction included,
for example, the mode of transport (passenger or cargo), specific type of ferry
(boat or barge) and, in the 20" century, parameters determining the carrying
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capacity of the ferry. A total of 542 ferries were identified in Czechia, of which
514 were found on old topographical maps. The most significant problems
were related to the identification and location of ferries on the maps created by
the 1t Austrian military mapping (1: 28 800), where the poorer quality of some
preserved copies and, above all, the rather problematic mapping methodology
(which lacked precise geodetic foundations [17]) did not always guarantee suf-
ficiently accurate location.

A set of very interesting data can be obtained from the results of the analy-
sis of the temporal continuity of the existence of individual ferries. The results
showed that no ferry was identified at one and the same place in all monitored

Tab. 4. The numbers of ferries in the navigation charts and in the database of ferries

River section A B Cc D E
Elbe (MéInik-Kolin) 18 15 3 0 0
Elbe (MéInik-Lovosice) 13 6 7 0 0
Vltava

(Prague-Troja—Meélnik)

46 32 13 1 1

Total

100.0% 69.6% 283% 2.2% -

Legend: A - total number of ferries identified on the navigation chart as of 1950;

B — number of ferries (out of the set in A) identified in the database for 1953-1955;

C - number of ferries (out of the set in A) identified in the database, but not for
1953-1955; D — number of ferries (out of the set in A) completely missing in the database;
E — number of ferries in the database, but not identified in the navigation charts



periods, despite the positional tolerance of 50 m. This is mainly due to two fac-
tors: the very small number of ferries (33) currently in operation and the gen-
erally dynamic manifestations of changes in river flows in the landscape [9].
Approximately 56 % of detected ferries were recorded in only one time period,
while some watercourses show an even higher proportion (Ohte river about
70 %). In contrast, some ferries were found to have existed for a long time, being
identified on four different mappings from the mid-18" century (9 on the Elbe
and another 9 on the Vitava). However, it should be noted that our data are lim-
ited to the mapping period, which means that any changes that occurred out-
side of these mappings may not have been captured.

An integral sub-theme of the research was the verification of information
obtained both from topographic maps and from other auxiliary information
sources. A comparison of the objects identified in the topographical maps and
in the navigation charts of the Elbe and Vitava showed a correlation of almost
70 % of objects. With the exception of one object, all missing ferries were
recorded at least on maps from an earlier period. As the concurrent analysis
of the Water Books from the 1950° showed, the difference of 3-5 years between
the topographic map and the navigation chart corresponds to the period
of mass closure of many ferries. This is also supported by the fact that a num-
ber of missing sites were recorded during the 3 Austrian mapping, reambu-
lated in the 1930° and 1940%. In our research, these maps were used as an auxil-
iary source. In this context, it should be emphasized that the 1950° embodied
atime of rapid social and economic change, as it followed the communist coup
of 1948. The mentioned social processes included, among others, the motor-
ization of the country and the improvement of the accessibility of settle-
ments. The latter trend consisted of several conceptual steps, one of which
was the construction of larger permanent bridge structures across rivers that
replaced ferries [18, 19].

CONCLUSIONS

A total of 542 ferries were found in Czechia from 1763 to 2022, of which 514 were
on old topographic maps and another 28 were based on auxiliary sources.
Therefore, we can say that old Austrian and Czechoslovak military topographic
maps embody a valuable source of information in terms of identifying historical
ferries. However, certain limitations should also be noted:
— The maps of the Ist Austrian military mapping show considerable posi-
tional inaccuracy, especially in terms of the cartographic depiction used
and the quality of the map copies, which are about 250 years old;
— The content was processed by different cartographers, which means that
there may be differences in recorded details across map sheets;
— Each map captures conditions at a specific time, suggesting that during
the long periods of time between maps, some ferries may have come and
gone without being recorded.

Despite these shortcomings, our database still represents the most exten-
sive set of identified ferry sites in Czechia. As such, the dataset can provide
valuable support to researchers in the field of historical geography, especially
those focusing on the study of historic transport links and investigating the
functional connections between settlements, large industrial facilities, and/or
recreational activities.

The actual continuity of a specific object can only be determined
on the basis of a comprehensive study of archival sources on the operation
of the ferry, licenses and concessions, revisions, procedures for the construction
of bridges in the vicinity, flood damage related to both the ferry and bridges,
age-related deterioration, and other aspects. The same assumption also applies
to the study of the driving forces that led to the creation or, conversely, the clo-
sure of ferries.
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Importantly, the database opens the way to future geographical research
of ferries, especially their spatial distribution along rivers and their relationship
to various physical-geographical factors including, among others, orography,
watercourse size, watercourse dynamics in floodplains, and soil cover compo-
sition. Within socio-economic geography, the functions of ferries can be ana-
lysed in terms of settlement growth and regional economy (such as industry
and trade). Another viable topic is to explore ways of using recognized sites
as points of interest to promote tourism in rural regions.
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