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Zarys tre$ci: Lublin w okresic Unii Lubelskiej
(1569) to tytut projekru, ktdrego idea byto stwo-
rzenie portalu tematycznego (https://teatrnn.pl/
unia-lubelska/) majacego wprowadzi¢ uzytkowni-
ka w $wiat XVI-wiecznego Lublina. Kluczowym
zadaniem bylo opracowanie mapy interaktywnej
(WEB-GIS), wykorzystujacej dane przestrzenne
oraz badania nieinwazyjne. Podstawg retrogresji
450 lat przemian byly gtéwnie niekartograficzne
zrédta informagji (Zrédta pisane, dokumentacja
konserwatorska, ryciny). Zaangazowanie zespotu
interdyscyplinarnego i nowoczesnych narzedzi za-
owocowato opracowaniem modelu, ktéry z jednej
strony jest zgodny z najnowszym stanem wiedzy,
a z drugiej — w pogladowej formie przybliza na-
ukowe ustalenia niewykwalifikowanemu odbiorcy.

Abstract: Lublin in the Union of Lublin Period
(1569) is a 2019 interdisciplinary research project
with the idea to develop an internet portal
(heeps://teatrnn.pl/unia-lubelska/), which would
introduce the user to the world of 16th-century
Lublin. A key task was to create an interactive
map (WEB-GIS) using spatial data and non-
invasive research. The basis for the retrogression
of 450 years of transformation was mainly non-
cartographic sources of information (written
sources, conservation documentation, engravings).
The involvement of an interdisciplinary team and
modern tools resulted in a model that, on the
one hand, is state-of-the-art and, on the other,
brings scientific findings closer to a non-specialist
audience in an illustrative form.
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Introduction

The year 2019 marked the 450th jubilee
of a watershed moment in Poland’s his-
tory — the signing of the Union of Lub-
lin. This Polish-Lithuanian Union in Lu-
blin was not only without precedence. For
sixteenth-century Europe, it carried sig-
nificance comparable to that of the mod-
ern-day establishment of the European
Union.! Celebrations of the 450th Union
of Lublin anniversary encompassed nu-
merous cultural and educational events
to promote Lublin’s Jagiellonian history
and cultural heritage.

In cooperation with Lublin academic
experts, ‘Grodzka Gate — NN Theatre
Centre’ in Lublin developed a multimedia
website about Lublin during the Lublin
Union (www.teatrnn.pl/unia-lubelska).
A key portal element is an interactive
map, which constitutes a cartographic re-
construction of Lublin’s urban layout in
the sixteenth century. Combining current
knowledge about Lublin’s urban landscape
in the explored period, the map serves as
a universal cognitive model. The API ena-
bles juxtaposing historic and contempo-
rary spaces and comparing the evolution
and location of surviving architectural and
urban heritage remnants. Applying a deep
map interface opens for enriching the map
with narratives about locations, individu-
als, events, and the sources used. Inter-
active references to digital libraries (dLi-
bra), audio/video recordings (YouTube)
and virtual 3D models (Sketchfab) render
our message more illustrative, attractive
and practical for mass users. Other team

" 1. Hofman (ed.), Unia Lubelska — Unia Europejska (Lublin: Wydawnic-
two UMCS, 2011). An extensive overview of scientific publications on
the Lublin Union is available at www.teatrnn.pl/leksykon/artykuly/
unia-lubelska-bibliografia.

Keywords: Lublin, city, town, spatial layout, 1569
Union of Lublin, historical GIS, interactive map,
retrogression

publications have discussed the editing and
technical assumptions behind the philoso-
phy of the Historical Geoportal of Lublin
(Lublin HGIS) and interactive mapping.
In this article, the authors emphasise the
methodological issues connected with
the cartographic reconstruction of specific
elements of the town’s sixteenth-century

topography.

1. Methodology

Lublin in the Union of Lublin Period (1569)
was an interdisciplinary project from many
research standpoints: archaeology, archi-
tecture, historical geography, urban ge-
ography, history, art history, cartography,
and geomatics. Owing to the absence of
original cartographic sources that could
provide the details of Lublin’s sixteenth-
-century urban landscape, the main re-
search problem was creating a map with
cartographic reconstruction methods. An
analysis of diverse source materials formed
the basis for the cartographic recreation
of urban space. The sources examined in-
cluded written sources, cartographic and
iconographic materials, historical and ar-
chitectural documentation, archaeological
documents, direct research, stock taking,
and field measuring,.

From a methodological perspective,
historical geography offers the broadest
basis for employing such a heterogeneous
data set. The retrogressive (cartographic
regression) method, introduced by Ger-
man historians in the second half of the

2 (f. ). Kuna, £. Kowalski, ‘Exploring a non-existent city via historical GIS
system by the example of the Jewish district ‘Podzamcze’ in Lublin
(Poland); Journal of Cultural Heritage, vol. 46 (2020), pp. 328-32; J. Kuna
et al., ‘Interactive HGIS Platform Union of Lublin (1569): A geomatic
solution for discovering the Jagiellonian heritage of the city’ Journal
of Cultural Heritage, vol. 53 (2022), pp. 47-71.
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nineteenth century, is particularly suita-
ble to this end. Stanistaw Arnold advan-
ced this method in Poland in the 1920s.
To this day, it remains the cornerstone of
the methodological repertoire of Polish
historical geography.> As modern compu-
ter technologies, geographical information
systems (GIS), and websites were used for
data collection, processing and publishing,
this paper ought to be attributed to the
modern fields of the geomatic research-
-supporting method (geomatic method)*
and the historical geographic information
system (Historical GIS).>

Concerning the most recent global
trends, the authors adopted a broad un-
derstanding of historical GIS in this case.
Consequently, it is perceived not only as
a tool, i.e. a GIS desktop software, for
spatial and temporal data collection and
analysis. Historical GIS is predominantly
understood as an interactive networking
platform (website with map interface,
geoportal) which allows for organising
data in hierarchical structures, creating
relational links within and between differ-
ent categories of objects, and embedding
multimedia (images, audio and video re-
cordings, 3D models). As outlined above,
Historical GIS is a publication platform
which engages deep mapping to design

3S. Arnold, ‘Geografja historyczna, jej zadania i metody;, Przeglqd History-
azny, vol. 28, no. 1(1929), p. 115. Cf. H. Rutkowski, 'Metoda retrogresji
w geografii historycznej Polski (wybrane zagadnienia); Studia Geohis-
torica, no. 7 (2020), pp. 146—62.

* 1. Koziet, ‘Concerning the need for development of the geomatic research
method; Geodezja i Kartografia, vol. 46, no. 3 (1997), pp. 207-14.

5 |.N. Gregory, A Place in History: A Guide to Using GIS in Historical Research,
2nd edn (Belfast: Arts and Humanities Data Service/Oxbow Books,
2003), the first edition available online at: http://hds.essex.ac.uk/
g2gp/gis/index.asp (accessed on 8 Jan. 2025); B. Szady, ‘Zastosowanie
systeméw informadji geograficznej w geografii historycznej, Polski
Przeglqd Kartograficzny, vol. 40, no. 3 (2008), pp. 279-83; id., ‘Geografia
historyczna w Polsce — rozw6j i perspektywy, Studia Geohistorica, no. 1
(2013), pp. 19-38.

¢ T.M. Harris, ‘Deep Geography — Deep Mapping, in Deep Maps and
Spatial Narratives, ed. D.). Bodenhamer, J. Corrigan, and T.M. Har-
ris (Bloomington—Indianapolis: Indiana University Press, 2015),
pp. 28-53.

a multi-dimensional spatial narrative ad-
dressed to mass recipients.”

2. The current state of research

Preparations for map reconstruction con-
sisted of selecting a preliminary list of pub-
lications which could constitute the recon-
struction base.® Such sources on Lublin
fall within two groups: valuable yet gen-
eral monographs and particular, detailed
papers on individual sixteenth-century
buildings. The former category comprises
Lublin. Rozwdj przestrzenny i funkcjonalny
od Sredniowiecza do wspétczesnosci [Lub-
lin. Spatial and Functional Development
from the Middle Ages to the Present],’
a monograph that recreates both the town’s
administrative borders as of the late fif-
teenth century and its functional and spa-
tial layout, broken down into blocks of
buildings, roadways, and the hydrographic
grid of the time. The interdisciplinary col-
lective publication is titled Lublin. 700 lat
dziejow miasta [Lublin. 700 Years of Town
History], Plany i widoki Lublina XVII-
XXI wiek [Plans and Views of Lublin.
17th—21st Centuries],'’ and the mono-
graph Lublin: Przeobrazenia urbanistyczne
1815-1939 [Lublin: Urban Transforma-
tions, 1815-1939]"! present a general over-
view of the sixteenth-century urban centre
and reconstruct the town plans of Lublin in
the times of the Union of Lublin. Regretta-
bly, the enclosed maps were highly general
and failed to reflect the division of urban
space into parcels. The interdisciplinary

7 The Spatial Humanities: GIS and the Future of Humanities Scholarship,
ed. D.J. Bodenhamer, J. Corrigan, and T.M. Harris (Bloomington—Indi-
anapolis: Indiana University Press, 2010).

8 The list of scientific publications used is available at www.teatrnn.pl/
unia-lubelska/literatura/.

* D. Kociuba, Lublin. Rozwdj przestrzenny i funkcjonalny od sredniowiecza
do wspétczesnosci (Torun: Wydawnictwo Adam Marszatek, 2011).

0 Lublin. 700 lat dziejéw miasta, ed. G. Figiel, R. Szczygiet, and W. Sladkow-
ski (Lublin: Wojewddzka Biblioteka Publiczna im. Hieronima topacin-
skiego, 2017); Plany i widoki Lublina XVII-XXI wiek, ed. M. Harasimiuk,
D. Kociuba, P. Dymmel (Lublin: PTTK, 2007).

" N. Przesmycka, Lublin: przeobrazenia urbanistyczne 1815—1939 (Lublin:
Wydawnictwo Politechniki Lubelskiej, 2012).
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scientific bulletins of Lublin. Historia
dzielnic. W 700. rocznice lokacji miasta
[Lublin. History of Districts. On the
700th Anniversary of the Town Charter]'
contributed notably to recreating the space
beyond town walls. Unfortunately, the en-
tire series approached the sixteenth century
in relatively general terms. Mury miejskie
Lublina [The Town Walls of Lublin]® is
an interesting title synthesising spatial is-
sues. Nevertheless, it should be stressed
that it was published only after the project
discussed here had been completed. Both
teams drew many convergent conclusions
on town fortifications in parallel. The Lu-
blin volume of the Zabytki architektury
i budownictwa w Polsce [Architectural and
Construction Artefacts in Poland] series
is an example of a detailed source.'® The
volume offers a thorough list of historic
buildings with dates but does not discern
between different periods or provide a car-
tographic synthesis. Further in the article,
the authors describe the partial sources and
methods used to develop a cartographic
model of sixteenth-century Lublin.

a) Historical queries

Reconstructing the map of Lublin dur-
ing the Lublin Union period was based
principally on written sources (Table 1).
The following proved to be invaluable col-
lections of data on the layout of Lublin’s
urban structures in the sixteenth centu-

ry: Inspection of Lubelskie Voivodeship of '

1565, Inspections of Lublin Town of 1564
and 1570 (Fig. 1) and schoss (tax) regis-
ters of 1524 and 1573, which are available

12 Lublin. Historia dzielnic. W 700. rocznice lokagji miasta, ed. ). Chachaj,
H. Macik, and D. Szulc, Series: Historia Micra — Historia Magna, vol. 4
(Lublin: Lubelskie Towarzystwo Genealogiczne, 2017).

3 ). Teodorowicz-Czerepiriska, G. Michalska, Mury miejskie Lublina (Lublin:
Urzad Miasta Lublin, 2021).

' E. Bortkiewicz, ‘Miasto Lublin; in Zabytki architektury i budownictwa
w Polsce, vol. 22: Wojewddztwo lubelskie (Warszawa: Osrodek Doku-
mentadji Zabytkéw, 1995), pp. 211-65.

5 Lustracja wojewddztwa lubelskiego 1565, ed. A. Wyczariski (Wroctaw—
Warszawa: PAN Instytut Historii, 1959).

at the State Archives in Lublin.'® These
documents contain information about
significant buildings, including their own-
ers’ details, street names and surrounding
venues. Identifying building layout and
the boundaries of the parish and monas-
tic estates necessitated a query of church
sources: Acts of the Lublin Consistory
(1630-1633), Acts of Visitation to Lublin
Archdiocese of 1595 and 1603" — avail-
able at the Lublin Archdiocesan Archives
and the Archives of the Metropolitan
Curia in Cracow. The query covered all
significant archival collections on Lublin
of the sixteenth and seventeenth centu-
ries. This query was the first to analyse

16 Archiwum Paristwowe w Lublinie [States Archives in Lublin] (herein-
after: APL), Akta miasta Lublina [Acts of the Town of Lublin] (hereinafter:
AmL), Rejestry dochodow, wydatkéw, podatkowe [Registers of in-
come, expenses, and taxes], Rejestr podatkow, kontrybucji zwanych
5205 [zbieranych] podczas interregnum autorytetu generalnej kon-
federacji warszawskiej i partykularnej lubelskiej, wedle konstytucji
sejmu generalnego lubelskiego z roku 1569 [Register of taxes, shoss
contributions [collected] during the interregnum by authority of the
General Warsaw Confederation and the Local Lublin Confederation,
in compliance with the Constitution of the General Sejm of Lublin of
1596], ref. no. 267; APL, AmL, Lustracje Miasta Lublina i Wojewddztwa
Lubelskiego [Inspection of the Town of Lublin and Lublin Voivodeship],
Lustracja miasta Lublina z 1564 roku [Inspection of the Town of Lublin
of 1564], ref. no. 309; ibid., Lustracja miasta Lublina z 1570 roku [In-
spection of the Town of Lublin of 1570], ref. no. 310; W. Patronowicz,
‘Socjotopografia péznosredniowiecznego Lublina w $wietle lubelskiego
rejestru podatkowego z 1524 roku;, MA thesis, Institute of History,
University of Warsaw, 2012, typescript at the archive of ‘Grodzka Gate —
NN Theatre Centre’in Lublin.

Archiwum Archidiecezjalne Lubelskie [Lublin Archdiocesan Archives],
Akta wizytadji archidiakonatu lubelskiego z 1603 roku [Acts of Visitation
of the Lublin Archdiocese of 1603] (Visitatio ecclesiarum et totius cleri in
archidiaconatu Lublinensi lllustrissimi et Reverendissimi Domini D. Bernar-
di Maczieiowski Dei et Apostolicae Sedis Gratia Episcopi Cracoviensi Ducis
Severiensis facta et conscripta per Deputatum Reverendum Thomasium
lossicium Canonicum Vislicensem Officialem Lublinensem in Anno MDCIII),
ref. no. Rep. 60A 96; ibid., Akta Konsystorza Lubelskiego (Acta Consistorii
Lublinensis 1630~1633), ref. no. Rep 60A 22 (1630—1633); Archiwum
Krakowskiej Kapituty Katedralnej [Archives of Cracow Cathedral Chap-
ter], deposit at the Metropolitan Curia Archives in Cracow, Akta wizytagji
archidiakonatu lubelskiego z 1595 roku [Acts of Visitation of the Lublin
Archdiocese of 1595] (Acta visitationis ecclesiarum in Archidiaconatu
Lublinensis ubilibet consistentes. Per Reuerendum Dominum Georgi-
um Zamoyski de Zamoscie archidiaconum Lublinensem et canonicum
(racoviensem gesta et obseruata sequuntur sub anno Domini MD.XC
Quinto), ref. no. AV Cap 3.
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Fig. 1. Inspection of Lubelskie Voivodeship of 1570; States Archives in Lublin, Acts of the Town of Lublin,
ref. no. 35/22/0/2.7/310, p. 1
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many resources for spatial information. It
is worth noting that structures character-
istic of the Middle Ages were prominent
in early sixteenth-century Lublin. Parcel
distribution was, to a large extent, aligned
with the 1317 foundation privilege. The
town was surrounded by defensive walls
erected by King Casimir III the Great’s
order in the second half of the fourteenth
century. The Great Royal Pond also dates
back to the fourteenth century. This vast
body of water was located east of Old
Town Hill. Apart from serving as a de-
fensive structure, the water reservoir also
had an important economic purpose. Its
role was connected with water mills, whose
location and activity are described in
the sixteenth- and seventeenth-century
inspections mentioned above. In the six-
teenth century, Lublin received privileges
to establish an urban water supply system,
a workshop for separating beeswax from
honeycombs, a workshop for melting bees-
wax, a workshop for bleaching fabrics, and
a paper mill."®

b) Archaeological and architectural
documentation

The analysis of available sixteenth-century
sources about Lublin demonstrated that
detailed and relatively recent data on Lub-
lin’s historical artefacts were indispensable
to map reconstruction (Table 2). Conse-
quently, the authors submitted a request
to the Lublin Voivodeship Conservator of
Historical Monuments for granting access
to the collection of conservation docu-
ments. Apart from the historical query,
our team searched for information on
archaeological and architectural research
that would enable us to determine whether
specific structures of Lublin date back to
the sixteenth century. The query at the
archives of the Voivodeship Office for
Historic Monument Protection (WUQZ)
helped acquire data on findings in the

'8 @. Jakiminska, ‘Ztoty wiek Lublina; in Lublin. 700 lat, p. 75.

Centre and the Old Town."” WUOZ
documentation was supplemented with
individual queries at the Archdiocese and
State Archives.

Sixteenth-century archaeological sources
played a twofold role in recreating Lublin’s
urban landscape. On the one hand, they
contributed to confirming and clarify-
ing the information found in historical
sources. On the other hand, archaeological
sources completed the information missing
in sixteenth-century historical records,?
which was particularly important for ar-
eas beyond town walls. Archaeological
research allowed for the development of
a database of reference points, which laid
the groundwork for further cartographic
materials. The reference points contain
documented relations between the layers
accumulated over successive stages of ur-
ban development. These points frequently
denote the relics of immovables (houses
and farm buildings) and movable items
(everyday use). Analysing the amassed data
enables an approximate reconstruction of
the settlement area.”

We collected information about ar-
chaeological research results based on
WUQOZ excavation documentation and
monographs. Both immovable and mov-
able sources constituted the basis for
archaeological inference. The former en-
compassed excavated relics of basements,
house foundations, remnants of fortifica-
tions (Fig. 2), roadways, sewers, fragments
of water supply systems and their features,
as well as household installations such as
stoves. Immovable historic monuments
enabled settlement types to be determined

" Koscioly i klasztory Lublina w Swietle badari archeologicznych, ed. E. Ba-
nasiewicz-Szykuta (Lublin: Wojewddzki Urzad Ochrony Zabytkéw,
2012); Zamki Lubelszczyzny w Zrddtach archeologicznych, ed. ead.
(Lublin: Wojewédzki Urzad Ochrony Zabytkow, 2015); Fortyfikacje
Lubelszczyzny. Badania archeologiczne, ed. ead. (Lublin: Wojewddzki
Urzad Ochrony Zabytkéw, 2017).

® A. Rozwatka, ‘Archeologia w miescie, miasto w archeologii. Wybrane
zagadnienia badari archeologicznych w miastach historycznych; Ana-
lecta Archaeologica Ressoviensia, vol. 7 (2012), p. 24.

21 |bid., pp. 22-23.
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Mapa  Satelita  Teatr NN [
UM

/
-

Fig. 2. Portal: www.teatrnn.pl/miejsca/mapa/unia-lubelska — the archaeological discovery of Barbican in front of

15 & — Vorywana  rogums | Z5od bld m mapach

Cracow Gate (2018). Vertical and diagonal images are available via Google Maps API — satellite (accessed on

7 November 2019)

in particular town zones. Movable historic
monuments consisted mainly of ceramic
shards and less numerous broken tile piec-
es and items of everyday use, such as coins
and other personal belongings.*
Archaeological artefacts, including ce-
ramics and relics of building walls, form
the basis for determining relative chronol-
ogy. Dating is narrowed down to specific
architectural or stylistic periods, often cov-
ering periods shorter than several dozen
years. When dating relics of the Lublin
Union period, the authors frequently
encountered the following phrases: “six-
teenth century”, “mid-sixteenth century”,
and “second half of the sixteenth century”.
The following date-related phrases were re-
jected in the dating process: “beginning of
the sixteenth century”, “first half of the six-
teenth century”, and “end of the sixteenth
century”, as these point to the pre-1550

2 P Zimny, R. NiedZwiadek, M. Grabowski, ‘Fosa Sredniowiecznego Lublina
i jej otoczenie w $wietle badan interdyscyplinarnych’, in Krakowskie
Przedmiescie w 450-lecie Unii Lubelskiej, ed. R. Niedzwiadek (Lublin:
Urzad Miasta Lublin, 2019), pp. 201-28.

town redevelopment period and the post-
1575 period after the Great Fire.

¢) Cartographic materials
While reconstructing the historical Lublin
space, the authors drew from a vast collec-
tion of archival cartographic and icono-
graphic materials (Table 3). Nevertheless,
all the relevant sources were created much
later than at the time of the Lublin Un-
ion. The only map depicting Lublin in the
second half of the sixteenth century is Po-
loniae, Ltvaniae, Russiae, Prussiae, Masoviae
et Scepusij — a map by Wactaw Grodecki
set at a scale of about 1:1,680,000.?> Un-
fortunately, using iconic symbols to rep-
resent towns only allows for noting their
existence. Symbol size may correspond to
town prominence to some extent, but one
must be very cautious when drawing such
conclusions.

The cartographic collection of the State
Archives in Lublin and other institutions

B W. Grodecki, Poloniae, Ltvaniae, Rvssiae, Prvssiae, Masoviae et Scepvsij
chorographia [map), scale of 1:1,680,000 (Basel, 1562).
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related to Lublin’s history offer several doz-
en maps and plans of the entire town and
several hundred plans of selected town are-
as (districts, streets, estates).** Although an
extensive array of resources was used to
recreate the map of sixteenth-century
Lublin, this article presents only a brief
enumeration of the most vital cartographic
sources.

The oldest surviving cartographic docu-
ment is the 1649 handwritten plan of the
surroundings of Cracow Gate by Karol
Bekiewicz. The 1:240 plan presents the
part of the town neighbouring the Cra-
cow Gate, including Korce Square, and
fragments of two streets: Krakowskie
Przedmiescie and Zmigréd. “The plan
is rich in detail and content description,
which enables recreating the buildings
and urban layout [...] in the centre of
sixteenth-century Lublin. Objects which
have not survived to the present day are
also visible”.> A shortcoming of the plan
is its limited coverage, as it shows a surface
area of barely 5 ha, corresponding to less
than 1 per cent of the explored area.?®

The first cartographic study depict-
ing Lublin is the 1716 Plan de la ville
et fauxbourgs de Lublin by C.V. d’Orken.
This manuscript was set at a scale of ap-
proximately 1:3,400. Plan coverage is
outlined by the eighteenth-century town
fortifications (present-day Lipowa Street)
to the west and by the marshy valleys
of Bystrzyca and Czechéwka Rivers to
the south, east and north. As this plan
was hastily drawn up for the Tarnogréd

2 (f. M. Harasimiuk, D. Kociuba, P. Dymmel (eds), Plany i widoki Lublina
XVII-XXI wiek (Lublin: PTTK, 2007); Lubelskie Archiwum Cyfrowe
(Lublin Digital Archives), www.lac.lublin.pl (accessed on 27 Oct. 2019);
Keywords ‘plans of Lublin’ and ‘maps of Lublin" at www.teatrnn.pl:
http://teatrnn.pl/leksykon/tagi/plany-lublina/ and http://teatrnn.pl/
leksykon/tagi/mapy-lublina/ (accessed on 27 Oct. 2019).

5 D. Kociuba, ‘Analiza tresci i okolicznosci powstania planow i widokéw
Lublina; in Plany i widoki Lublina, pp. 108—09.

% A digital version of the plan, see K. Niescioruk, Karol Bekiewicz “Plan
miasta Lublina” z 1649 roku, https://teatrnn.pl/leksykon/artykuly/
karol-bekiewicz-plan-miasta-lublina-z-1649-roku/, (accessed on
27 Oct. 2019).

Confederation negotiations taking place in
the town, it is marked by great simplicity.
Notably, distorted spatial relations render
the plan useless as background material,
which does not detract from its high in-
formational value.”

The 1783 Mapp of the Whole City of
Lublin of His Majesty the King made by
Stanistaw Jan Nepomucen tecki proved
to be the most important, as well as the
cartographic basis for the retrogression of
Lublin’s historical landscape. Since the
original plan had been lost, the authors
were forced to resort to its three surviving
copies made by Jan Kierfowicz in 1802
(1:2,500, in German), Feliks Bieczynski in
1852 (1:5,000, in Polish), and Mieczystaw
Pawlak in 1941 (1:5,000, in German).?®
Plan copies vary in drafting techniques
and, to a minor extent, their rendering
of the depicted content. Digital copies of
all three documents were analysed. The
Polish copy by Feliks Bieczynski (Fig. 3)
offered the best quality, legibility and car-
tometricity; the remaining plans were used
as supporting materials.

After the Habsburg Monarchy an-
nexed the northern part of the Lublin
Region, the Austrian army drafted three
topographical maps of Lublin in the late
eighteenth and early nineteenth centuries.
The maps were authored by Emanuel Ren-
ner (1800), Johann Tretter (1803), and
Anton Mayer von Heldensfeld (1804).”

7 K. Niescioruk, ‘Analiza i ocena XVIII-wiecznego planu Lublina jako
przyktad kompleksowych badar dawnych materiatéw kartografic-
znych; Polski Przeglqd Kartograficzny, vol. 39, no. 2 (2007), pp. 146-58;
K. Niescioruk, ‘C. d’Orken “Plan De la Ville et Fauxbourgs de Lublin”
21716 roku; http://teatrnn.pl/leksykon/artykuly/c-d-orken-plan-de-la-
ville-et-fauxbourgs-de-lublin-z-1716-roku/ (accessed on 27 Oct. 2019).

% P. Dymmel, ‘Plany Lublina w zasobach archiwalnych, in Plany i widoki
Lublina, pp. 88-97.

¥ E. Renner, Aufnahmsblatt der Stadt Lublin, 1800, scale of 1:5,760;
). Tretter, Plan der Westgallizischen Kreistadt Lublin nebst umliegenden
Gegend, 1803, scale of 1:14,400; A.M. Heldensfeld, Carte von West
Gallizien, 1804, scale of 1:28,800, sheet 195. Cf. M. Trzewik, ‘Ukfad
przestrzenny miasta Lublina na przefomie XVIIli XIX wieku na planach
austriackich przechowywanych w Archiwum Wojennym w Wiedniu, in
Dawne mapy jako Zrédta w badaniach geograficznych i historycznych,
ed. B. Konopska, J. Ostrowski, Series: Z dziejéw kartografii, vol. 18
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The hand-drawn maps provide a consist-
ent array of scales: from the most detailed
1:5,760 plan, through a topographical
photograph of the town and surrounding
areas set at a scale of 1:14,400, to a multi-
sheet map at 1:28,800 — the final map
produced for the entire region. Successive
sources proved increasingly less detailed
and replicated the content of larger-scale
studies (in generalised form). Even if one
recognises the logic and ergonomics be-
hind these decisions, it should be stressed
that Emanuel Renner’s map is simultane-
ously the most detailed and the least car-
tometric. Renner’s plan unusually distorts
distances, angles and surface areas (for
a source created during modern triangu-
lation). Consequently, this also negatively
affects the maps of Johann Tretter and An-
ton Mayer von Heldensfeld. Measurement
and drawing are excellent in rural areas,
but the area within Lublin fortifications is
not barometric. The maps by Johann Tret-
ter and Anton Mayer Heldensfeld formed
the basis for retrogressing town surround-
ings, like that of C.V. d’Orken, Emanuel
Renner’s plan served only as a source of
qualitative information (Table 3).

d) Iconography

For the reconstruction process, the authors
employed six landscapes (vedute) dating
back to 1618, 1719, 1774, 1803, 1826
and 1840.% These iconographic sources
have varied creation dates and sizes, are

(Warszawa: Wydawnictwa IHN PAN — Instytut Geodezji i Kartografii,
2014), pp. 155-67; J. Jeremicz, T. Wozny, ‘Tretter’s Plan of Lublin (1803),
https://teatrnn.pl/leksykon/artykuly/plan-lublina-trettera-1803-rok/.
% F. Hogenberg, ‘Tipus Civitatis Lublinensis in Regno Poloniae. .., in
G. Braun, F. Hogenberg, Givitates orbis terrarum, vol. 6 (Coloniae Ag-
rippinae, 1618); Pozar miasta Lublina w 1719 r. [Fire of Lublin Town
in 1719], Lublin — wall painting in the Dominican Church in Lublin,
unknown author, st half of the 18th ¢.; J. Maszewski, Lublin/Vera
Effigies Imaginis S. Antonii. . ., Lublin, 1774, National Museum in Lublin,
engraving, 58 x 39.5 cm, ref. no. $/G/268/ML; . Tretter, Panorama of
the Town, in Plan der Westgalizischen Kreistadt Lublin nebst der umli-
genden Gegend (Wien, 1803); Ph. Dombeck, Wjazd generata Zajgczka
do Lublina w 1826 r,, Lublin 1826; PE. Hackert, Widok miasta Lublina
Z strony rogatki piaseckiey, Lublin 1840; after: Kociuba, ‘Analiza tresci;

the outcome of varied art techniques, and
offer dissimilar depictions of topographical
details and spatial relationships. The oldest
print, Tipus Civitatis Lublinensis (Fig. 4),
is an engraving which presents the town
from several observation points located
to the south, southeast and east. 7he Fire
of the Town in 1719 is the only painting
depicting Lublin from the north. The four
remaining panoramas present Lublin from
the south or southeast. Translating the sub-
jective spatial relationships of landscape
art into actual map dimensions was very
challenging. Nevertheless, the high level
of detail adds significant value to the
engravings as factual material. A cross-
verification with cartographic material,
historical-architectural documentation and
archaeological findings confirmed multiple
nuances in the engravings.

3. Modern reference data and

georeferencing of old maps

Harmonising the mathematical basis of
the source materials was indispensable
to ensure the correct evaluation of carto-
graphic archival data and warrant coher-
ence between the reconstructed map of
Lublin in the Lublin Union period and
contemporary spatial data. To this end,
tools and methods were used to calibrate
the old maps.”! A modern georeferenced
dataset tied to the local coordinate system
was the basis for calibrating Lublin’s archi-
val plans and maps.*> The authors used

pp. 119-25; ead., Lublin. Rozwdj przestrzenny i funkgjonalny; Trzewik,
‘Ukfad przestrzenny miasta Lublina’

31 J. Kuna, ‘Metodyczne aspekty analiz przestrzennych GIS wykorzystu-
jacych dawne mapy topograficzne, in Dawne mapy topograficzne
w badaniach geograficzno-historycznych, ed. A. Czerny (Lublin: Wy-
dawnictwo UMCS, 2015), pp. 125-49; M. Jaskulski, G. tukasiewicz,
M. Nalej, ‘Poréwnanie metod transformacji map historycznych; Roczniki
Geomatyki, vol. 11, no. 61 (2013), pp. 41-57.

32 Modification of the PL-2000 system. The boundary between zones
7 and 8 passes through Lublin. As this peripheral location negatively
affects map orientation, the authors used the central meridian of
22.568 E, which runs through the tip of the Trinitarian Tower, which
became the starting point of the local coordinate system. Cf. Regulation
of the Council of Ministers of 15 October 2012 on the National Spatial
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INREGNO POLONIA EX OMNIBVS
PARTIBVS MVDI EMPORIOTER IN
ANO CELEBRARI COSVETOCLARE .

TBMaric Viggnis -

s A fldido-
5 anplam
do. Suburbiam

Fig 4. F Hogenberg Tipus Civitatis Lublinensis in Regno Poloniae. .., in G. Braun, F. Hogenberg, Civitates orbis terrarum, vol. 6
(Coloniae Agrippinae, 1618); National Museum in Lublin, S/G/271/ML, 24% of the original size; digital copy available

at https://wmuzeach.pl/wszystkie-obiekty/IbWSCFWAKNK4rMqlua42? widok-lublina-tipus-civitatis-lublinensis-in-regno-poloniae-
7search_token=16hiiwYtfodROy1Nz2DB&sortby =created _at-desc (accessed on 9 Jan. 2024)

historic buildings from the buildings layer
of the Database of Topographic Objects
(BDOT10k) to establish the ground con-
trol points (GCPs).** In ambiguous cases,
the authors referred to other data from the
geoportal of the Central Office of Geodesy
and Cartography (www.geoportal.gov.pl),
i.e. the orthophotomap (WMTS service)
and the topographic map at a scale of

Reference System (references to the Polish Journal of Laws: Dz.U. of
2010, no. 193, item 1287), pp. 3, 16-17.

% The Database of Topographic Objects, with topographic map detail
of 1:10,000 (BDOT10k), is a rich dataset of 286 object types grouped
into 57 classes, representing nine categories: (1) water network;
(2) transport network; (3) utility network; (4) land cover; (5) build-
ings, structures and facilities; (6) land use complexes; (7) protected
areas; (8) territorial division units; (9) other objects. Cf. Regulation
of the Minister of Development, Labour and Technology of 27 July
2021 on the Database of Topographic Objects and the Database
of General Geographic Objects, as well as Standard Cartograph-
ic Studies (references to the Polish Journal of Laws: Dz.U. of 2021,
item 1412).

1:10,000 (WMS service — series). Other
auxiliary sources included the A’ register of
immovable artefacts maintained by Lubel-
skie Voivodeship, the Municipal Register
of Historic Monuments and the WMS
services of the National Heritage Institute
Geoportal >

The re-georeferencing of old Lublin
maps and plans focused on a series of
cartographic materials arranged from the
most recent and accurate, through those
relating to the Second World War and
the inter-war period, to materials from
the nineteenth and eighteenth centuries

(Fig. 5). To this end, the authors used

34 NID Geoportal, https://mapy.zabytek.gov.pl/nid/; Announcement No.
1/2023 of the Lubelskie Voivodship Conservator of Monuments in Lublin
of 24 January 2023 on the list of monuments entered in the register of
immovable monuments of the Lubelskie Voivodship and in the register
of archaeological monuments of the Lubelskie Voivodship, https://wkz.
lublin.pl/rejestr-zabytkow-3/.
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1783 Plan of Lublin 1:5000 by S.J.N. tecki
georeferenced XYZ service at Teatrnn.pl
GCPs =357, RMS_1 =13.35m, RMS_A =0.74m

1803 Plan of Lublin 1:14,400 by J. Tretter
georeferenced XYZ service at Teatrnn.pl
GCPs =88, RMS_1 =29.68m, RMS_A = 2.05m

1836 Plan of Lublin 1:2,500 by B. Maciejowski
georeferenced XYZ service at Teatrnn.pl
GCPs =312, RMS_1 = 8.24m, RMS_A < 0.1m

1876 Plan of Lublin 1:2,500
georeferenced XYZ service at Teatrnn.pl
GCPs =786, RMS_1 =71.29m, RMS_A = 7.49m

1928 Plan of Lublin 1:1,000 compiled

georeferenced XYZ service at Teatrnn.pl
GCPs = 1231, RMS_1 =1.98m, RMS_A = 0.09m

1978 Topographic map 1:10,000 served

by the Main Office of Geodesy and Cartography
WMS service at Geoportal.gov.pl

reference data with pixel sampling 1.0 x 1.0 m

2019 Standard Ortophotomap served

by the Main Office of Geodesy and Cartography
WMTS service at Geoportal.gov.pl

reference data with pixel sampling 0.1 x 0.1 m

Fig. 5. Re-georeferencing a series of cartographic archival layers. Table 3 evaluates the degree of inaccuracy of individual maps
regarding cartographic material matching using the first-degree polynomial and spline function (TPS/adjust) methods.
Table 4 assesses the accuracy of individual objects recreated in the map. Compiled by J. Kuna

several own studies drafted as part of previ-
ous research projects.”” Reference point se-
lection was based on meticulously analys-
ing all previously matched materials. On
multiple occasions, the number of control
points per sheet exceeded ten (Table 3).
When qualifying reference points and
evaluating distortion, we applied objective
criteria which took the source map scale

into account (Tables 4-5). The bulk of

% The complete list of interactive maps of the Lublin Historical Geoportal
(Lublin HGIS) is available at https://teatrnn.pl/miejsca/mapy/.

the layers are single-sheet archival materi-
als. However, the collection also provides
multi-sheet maps, which must be skilfully
merged into a digital environment. Apart
from Lecki’s 1780 and 1783 maps, the
previously georeferenced 1930 Plan of
the Great Town of Lublin, drawn on 102
sheets at a scale of 1:1,000, played a key
yet indirect role.*

% See interactive map: J. Kuna et al., ‘Lublin, lata 20. i 30. XX wieku,
https://teatrmn.pl/miejsca/mapa/lublin-1920-1930/; Kuna, Kowalski,
‘Exploring a non-existent city, pp. 328-32.
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