Komisja Geografii Historycznej PTH

The challenges of reconstructing the historic
urban landscape of Lublin in the Lublin Union period

(1569) in an interactive map

Jakub Kuna (corresponding author)

https://orcid.org/0000-0003-0169-3008
Maria Curie-Sktodowska University in Lublin

Jacek Jeremicz
https://orcid.org/0009-0008-5306-8216

National Museum in Lublin, Museum of the Eastern Lands

of the Former Republic of Poland

Dagmara Kociuba

https://orcid.org/0000-0001-9217-323X
Maria Curie-Sktodowska University in Lublin

Rafal Niedzwiadek

https://orcid.org/0000-0003-0388-5230
Maria Curie-Sktodowska University in Lublin

Krzysztof Janus

https://orcid.org/0000-0002-2069-8632
Lublin University of Technology

Jacek Chachaj

hteps://orcid.org/0000-0002-2268-9692
John Paul IT Catholic University of Lublin

Zarys tre$ci: Lublin w okresic Unii Lubelskiej
(1569) to tytut projektu, 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
zréda 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
(hetps://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, archacological
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-
any, 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
Historyl, 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 (Torur: 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 ’

1565Y, 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 J. 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. Wyczaniski (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

' 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
sz0s [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 MDCIlI),
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, archacological
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
archacological 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).

2 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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Cracow Gate (2018). Vertical and diagonal images are available via Google Maps APl — 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

22 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

2 W. Grodecki, Poloniae, Ltvaniae, Rssiae, 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, . 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 XVIll-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 XVIIIi XIX wieku na planach
austriackich przechowywanych w Archiwum Wojennym w Wiedniu, in
Dawne mapy jako Zrdfa 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://teatrn.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. S/G/268/ML; J. 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 funkcjonalny; 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, ‘Pordwnanie 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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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. Lecki
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

by the Lublin Municipal Office Measurments Department
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 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 Eecki’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,

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

https://teatrmn.pl/miejsca/mapa/lublin-1920-1930/; Kuna, Kowalski,
‘Exploring a non-existent city, pp. 328-32.
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4. Reconstructing sixteenth-century Lublin
The collected descriptive, iconographic,
and cartographic sources were critically
evaluated and analysed. The authors fo-
cused on the 1575 fire, which consumed
a substantial part of Lublin and its sub-
urbs.” The fire that swept across the town
destroyed a notable portion of sixteenth-
-century documents and objects dating
back to the Union of Lublin. In the early
seventeenth century, intensive post-fire
urbanisation and royal privileges to use
“stone from the nearby Tatary mountain”
for house construction led to the oblitera-
tion of the former building layout.’® As
it proved infeasible to entirely base town
reconstruction on sources pre-dating the
Union of Lublin, we adopted the principle
of dividing the reconstructed space into
smaller sub-areas. We classified buildings
adjacent to main town streets, mentioned
in the sixteenth century, based on the his-
torical sources outlined in Chapter 2 or by
retrogressing data on buildings remodelled
in later centuries. Terrain and surface wa-
ters were mapped after several papers by
the following Lublin geographers: Piotr
Demczuk, Marian Harasimiuk, Dagmara
Kociuba, Waldemar Kociuba, Przemystaw
Mroczek, Jan Reder, Jan Rodzik, Jolanta
Rodzo$, Jézef Jan Superson, and Wojciech
Jakub Zglobicki. These scientific publica-
tions encouraged the authors to conduct
their own spatial data and maps analyses,
including the Digital Elevation Model
(NMT) and the 1:50,000 Detailed Geo-
logical Map of Poland (SMGP).*

57 APL, Ksiega m. Lublina [The Book of Lublin Town for 1573-1578],
Opis pozaru miasta przez Sebastiana Klonowica, dwczesnego pisarza
rady miejskiej. Lublin 7'V 1575 [The Fire of the Town Described by
Sebastian Klonowic, Then Penman of the Town Council. Lublin 7 May
1575], fols 253-54v, translated from Latin by S. Paulow; H. Gawarecki,
S. Paulowa, M. Stankowa, ‘Kleski pozaréw w Lublinie; Rocznik Lubelski,
vol. 16 (1973), pp. 211-25.

38 APL, AmL, Przywilej kréla Zygmunta lll Wazy z dnia 31 marca 1604 roku
[The Privilege of King Sigismund Ill Vasa], ref. no. 131.

% A high-resolution digital elevation model (with a spatial resolution of
1 m and higher) is made available to the public free of charge by the
Head Office of Geodesy and Cartography (GUGIK) in accordance with

a) “The Town within the Walls”, the

Castle, and Podzamcze
In the analysed period, the town centre
was surrounded by medieval walls (Fig. 6).
Located in the centre of the town square,
the town hall was the centrepiece of Lub-
lin. Stone and brick tenement houses sur-
rounded it. Present-day Grodzka Street
served as the thoroughfare of this part of
the town, connecting Grodzka Gate and
Krakowska Street (present-day Bramowa
Street). The latter street was an extension
of the roadway leading to Cracow Gate.
The streets of Rézana (present-day Olejna)
and Lazienna (present-day Rybna and Ku
Farze) branched off the main road.” Prop-
erty types outside of the market square
depended on the wealth of parcel own-
ers. Brick and wooden houses and tim-
ber homes were erected on stone founda-
tions.”! Gardens, orchards, and spaces for
practising handicrafts occupied the back
of the built-up plots. St Stanislaus Street
(present-day Zlota Street) led from the
market square to the Dominican Church of
the same name. St Michael’s Parish Church
was the second house of worship within
town walls; its reconstructed foundations
are now displayed at Po Farze Square.”

Beyond Grodzka Gate spread Podzam-
cze District with a synagogue, surrounded
mainly by wooden buildings overlooked
by Castle Hill. The Royal Castle occu-
pied a larger area than the monumental
structure now crowning the Hill. Far from

the amendment of the Geodetic and Cartographic Law of 31 July 2020,
https://www.geoportal.gov.pl/en/data/digital-elevation-model-dem/;
J. Butrym, M. Harasimiuk, A. Henkiel, Szczegdtowa mapa geologiczna
Polski 1:50,000. Arkusz 749: Lublin (Warszawa: Instytut Geologiczny,
1980); M. Harasimuk, A. Henkiel, Objasnienia do szczegétowej mapy
geologicznej Polski 1:50,000, fol: Lublin (749) (Warszawa: Instytut
Geologiczny, 1982).

“ Jakiminska, ‘Ztoty wiek Lublina; p. 65; Patronowicz, ‘Socjotopografia
poznosredniowiecznego Lublina’

“ Jakiminska, ‘Ztoty wiek Lublina; p. 77.

“2 K. Mucha, ‘Cyfrowa rekonstrukgja kosciota farnego pw. sw. Michata Arch-
aniota, https://teatmn.pl/rozwoj-przestrzenny/cyfrowa-rekonstrukgja-
kosciola-farnego-pw-sw-michala-archaniola/, (accessed on 13 May
2024).
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being a monolith, the Castle comprised
representative and logistical structures.
This complex of buildings encompassed
the King’s townhouse, fortified towers, an
entrance gate, a chapel, stables, a water
well, and servant quarters.”

b) Krakowskie Przedmiescie

The Cracow Gate served as the main exit
from the town and consisted of the main
gate, the foregate, and the entrance part,
i.e. the Barbican. The Barbican and the
Foregate were connected by a drawbridge,
allowing passage across a dry moat. At
that time, a square had emerged at Cra-
cow Gate, from which two thoroughfares
branched out: Marii Panny and Krakowsk-
ie Przedmiescie* Marii Panny Street ran
along present-day Kozia and Narutowicza
Streets. To its right stood buildings that
reached Krakowskie Przedmiescie, while
its left side was unoccupied to prevent fire
from spreading from the suburbs to the
walled city. Further on, there was a gut-
ter, Zmigréd manor houses, Bernardyriska
Street, the Church of the Conversion of
St Peter with a cemetery and monastery,
and, further on, manors and the Church of
Our Lady of Victory with cloister houses
for sisters and monks of the Brigdettine
Order.® The monastic complex had stra-
tegic importance. Enclosed by a wall,
it served as the southern bastion of the
Krakowskie Przedmiescie fortification
system.“® The monastery’s vicinity housed

S, Wojciechowski, W. Szczawinski, ‘Lublin circa 1570 [map]; in S. Wo-
jciechowski, Wojewddztwo lubelskie w drugiej potowie XVI wieku
(Warszawa: PAN Instytut Historii, 1966); id., 'Renesansowy zamek
lubelski, Ochrona Zabytkdw, vol. 7, no. 3 (1954), pp. 178-82.

“ APL, AmL, Rejestry dochoddw, wydatkéw, podatkowe, Rejestr po-
datkéw, kontrybugji zwanych szos [zbieranych] podczas interreg-
num autoritetu generalnej konfederacji warszawskiej i partykularnej
lubelskiej, wedtug konstytucji sejmu generalnego lubelskiego z roku
1569, ref. no. 267.

“ R. NiedZwiadek, ‘Kosciot pobrygidkowski pw. Wniebowziecia Na-
jswietszej Marii Panny Zwycieskiej w Lublinie; in Kosciofy i klasztory
Lublina, pp. 46-73.

“ J. Teodorowicz-Czerepiniska, G. Michalska, Mury migjskie Lublina (Lublin:
UM Lublin 2021).

the vital elements of the Old Polish town
water supply system: the rurmus (water
pump) building and the water tower in-
corporated into the wall surrounding the
monastic gardens.

Krakowskie Przedmiescie Street was
the most prominent suburban roadway.
A hospital with a cemetery was situated
to its right, and the next building was the
Church of the Holy Spirit. Swictoduska
Street, with its gardens and manors, start-
ed behind the church, along with an exit
into present-day Zielona Street. Compact
buildings lined the right side of Krakow-
skie Przedmiescie, mainly wooden houses
on stone foundations and farm buildings.
The left of Krakowskie Przedmiescie was
occupied by brick and brick-and-timber
houses owned by the suburban burghers
and manors of wealthy noblemen. At the
time, present-day Staszica and Kapucyriska
Streets outlined the borders of the ur-
banised area. Earthen walls marked the
boundary of the compact suburb. Sturdier
walls and fences formed parts of this bor-
der, wherever they surrounded manor and
monastic buildings. Manor settlements
(often surrounded by walls), church de-
mesnes, and land owned by the gentry or
town authorities were scattered beyond
the line of fortifications.

The defence system of the suburb had
several focal points. One was the monastic
complex of the Church of Our Always
Victorious Lady. Other defensive points
were the mansions in present-day Lite-
wski Square and the area that became the
Carmelite convent on present-day Staszica
Street. A pottery workshop was situated
outside of the western line of fortifications,
near the present-day intersection of Kra-
kowskie Przedmiescie and Hugo Kottataj
Streets. Further along the Wielkopolski
Tract stood the Dominican Church of
the Holy Cross (currently the universi-
ty church of the Catholic University of
Lublin) and the town gallows (so-called
Hangman’s House). The cartographic
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study does not cover these two sixteenth-
century structures.*’

¢) Manors and demesnes

The southern suburb comprised a complex
of Bernardine monastic properties and nu-
merous manor buildings with gardens on
both sides of the road, corresponding to
present-day Bernardyniska Street. Further
on lies one of the oldest Lublin settlement
areas, a separate hill called Zmigréd. In
the first half of the sixteenth century, the
Zmigréd settlement was destroyed. It was
not until the Union of Lublin that noble-
men and magnates started redeveloping
the hill with their residences.*

The Czechéwka River flowing through
the Podzamcze, with its meandering river-
bed and numerous backwaters and ponds,
separated the Old Town and Castle hills
from the Czechow and Czwartek suburbs.
Czwartek was a jurydyka (a settlement out-
side the walls of a royal town and inde-
pendent of the municipal laws but under
the jurisdiction of its secular or ecclesias-
tical owner) with a small market square
and wooden low-rise buildings over-

looked by the brick St Nicholas Church.”

“ R. Niedzwiadek, J. Tkaczyk, ‘Odkrycia archeologiczne poprzedzajace
remont poczty w Lublinie, in Budynek Poczty Gtownej w Lublinie,
ed. Z. Nestorowicz (Lublin: Poczta Polska, 2007), pp. 7-32; R. Niedz-
wiadek, ‘Cztery zespoty kafli lubelskich z okresu od poczatku XVI do
potowy XVII w., in Sredniowieczne i nowozytne kafle. Regionalizmy —
podobieristwa — rdznice, red. M. Dabrowska, M. Karwowska (Biatystok:
Muzeum Podlaskie w Biatymstoku, 2007), pp. 87—99; R. NiedZwiadek,
J. Tkaczyk, ‘Warsztat garncarski z przetomu Sredniowiecza i okresu
staropolskiego, odkryty na tytach budynku Poczty Gtéwnej w Lub-
linie (ul. Krakowskie Przedmiescie 50), typescript at the Archive of
the Wojewddzki Urzad Ochrony Zabytkéw in Lublin, ref. no. 19009
(Lublin, 2011); H. Gmiterek, ‘Lublin jurydyk i Trybunatu Koronnego,
in Lublin. 700 lat, p. 87.

K. Janus, Przeksztatcenia urbanistyczno-architektoniczne przedmiedcia
za bernardynami w Lublinie od sredniowiecza do schytku XIX wieku,
PhD thesis, Faculty of Architecture, Warsaw University of Technology
(Warsaw, 2018).

J. Chachaj, ‘Rozwdj struktur parafialnych na obszarze Lublina do po-
fowy lat 70. XX wieku; in Lublin. Historia dzielnic, pp. 7-22; H. Macik,
"Kosciot $w. Mikotaja na Czwartku w XVI i poczatkach XVII wieku
oraz jego kontekst urbanistyczny’ in Lublin. Historia dzielnic,
pp. 346-50.

&

&

The area between present-day Czechéw
and Stomiany Market was occupied by
demesnes and farmland, as well as village
buildings and manors, some of which
played the role of defensive structures.
The map does not include a crossing of
the Bystrzyca River to the east of Stomiany
Market, which existed at the time. Further
on stood Budzyri Inn.>

d) Hydrographic network

Sixteenth-century Lublin was nestled be-
tween two rivers: Bystrzyca and Czechéw-
ka. From the fourteenth century onwards,
the energy of these rivers was used to im-
pound ponds.’! The Bystrzyca, the Skrzy-
niczka (Czerniejéwka), and the Czechéwka
flowed into the Great Royal Pond (Fig. 7).
With a length of 2.5 km, width of up to
1 km, and a surface area exceeding 130 ha,
the Great Royal Pond formed the largest
body of water near the town. The res-
ervoir filled the floodplain of Bystrzyca
Valley: from the influx of the Skrzynic-
zka (present-day Czerniejéwka) River. It
continued to the northeast, i.e., towards
the levee and the mill complex in the
Tatary Village. This artificial water reser-
voir had been created to power four mills
(including a paper mill). In the sixteenth

* Lustracja wojewddztwa lubelskiego, p. 34.

51 Numerous cartographic materials document the Great Royal Pond,
which is also extensively discussed in geographical science literature.
Founded under the rule of Kazimierz lll the Great, the pond formed part
of Lublin's urban landscape for nearly 500 years. The continuous influx of
river sediment from the fertile Gietczew Uplands caused the Great
Royal Pond to become silted, overgrown and reduced in size. By the
nineteenth century, the pond had already been reduced to a residual
water body. Up to the 1930s, further sections of the muddy valley
were reclaimed. See Kociuba, Lublin. Rozwdj przestrzenny i funkcjo-
nalny, pp. 109-11; ead., ‘Rola wéd powierzchniowych w rozwoju
Lublina) Annales Universitatis Mariae Curie-Sklodowska — Polonia,
Sectio B, vol. 74 (2019), pp. 8-11; ead., ‘Rekonstrukgja sieci rzecznej
Lublina w XVI wieku; http://teatrnn.pl/leksykon/artykuly/rekonstruk-
cja-sieci-rzecznej-lublina-w-xvi-wieku/ (accessed on 8 Jan. 2025);
P Mroczek, J. Rodzos, ‘Srodowisko przyrodnicze Kalinowszczyzny i Pon-
ikwody; in Lublin. Historia dzielnic, pp. 3—6; K. Szafranek, ‘Wielki Staw
Krélewski — zapomniana oczywistosc; https://teatrnn.pl/leksykon/
artykuly/wielki-staw-krolewski-zapomniana-oczywistosc/ (accessed on
26 Sep. 2024).
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century, it covered a surface area of about
130 ha. It also served as a retention ba-
sin and was used for fishing. The Tatary,
Bronowice, Danéw and Dziesiata Villages
were spread along the eastern banks of the
Great Royal Pond.’* The map also shows
the recreated final section of the pipe
ditch (about 4.8 km from the narrowing
of the Bystrzyca valley below the pond
levee in the village of Wrotkéw), which
powered the water supply facilities and the
town mill.>?

The sixteenth century saw the impound-
ment of an approximately two-hectare Za
Zydy Pond on the Czechéwka River within
town borders. Close by the town, near the
border with the village of Czechéw, there
was a slightly larger, approximately eight-
hectare pond named after its owners, the
Lubomelski family. These ponds powered
mills, while two important transport and
trade routes passed along the dykes, con-
necting Lublin with Lithuania-Ruthenia
and Mazovia (Warsaw). In the second
half of the fifteenth century, the Grod-
zianka River witnessed the drying of its
source, a slope-foot spring in the vicinity
of Grodzka Gate. Thus, in the analysed pe-
riod, the watercourse was overgrown with
vegetation. By the sixteenth century, the
pond “under the castle” (located below
Kowalska Street) had ceased to exist, leav-
ing wetlands fed by discharges from the

town gutter.’*

2 APL, AmL, Lustracje Miasta Lublina i Wojewddztwa Lubelskiego,
Lustracja miasta Lublina z 1570 roku, ref. no. 310, ff. 23; Kociuba,
Lublin. Rozwdj przestrzenny i funkcjonalny, p. 103, fig. 8; ead., ‘Rola
wdd powierzchniowych;, pp. 8-11, Fig. 2 at p. 9; ead., ‘Rekonstrukcja
sieci rzecznej Lublina’

% D. Kociuba, ‘Przyrodnicze, gospodarcze i polityczne uwarunkowania roz-
woju struktury funkcjonalno-przestrzennej Lublina; PhD thesis, Faculty
of Earth Sciences and Spatial Management, Maria Curie-Sktodowska
University in Lublin, 2005; ead., Lublin. Rozwdj przestrzenny i funkcjo-
nalny, p. 103, fig. 8, pp. 109-113; ead., Rola wéd powierzchniowych,
pp. 8—11; ead., ‘Rekonstrukcja sieci rzecznej Lublina’

5 Kociuba, Lublin. Rozwdj przestrzenny i funkcjonalny, pp. 110-11; ead.,
‘Rola wod powierzchniowych; pp. 9-11, Fig. 2 at p. 9; ead., ‘Rekon-
strukcja sieci rzecznej Lublina’

e) Reconstruction-related problems

and uncertainties
When recreating map content, the authors
encountered ambiguities and divergent
interpretations of research results, which
sparked expert discussions. Roadway rec-
reation proved the most challenging, as
transport routes are complex landscape ele-
ments to reconstruct.” Archaeologists have
discovered and documented remnants of
central road infrastructure such as wood-
en musts (plank roads) or cobblestones.
Beyond main thoroughfares, however,
roads were not mainly regulated. More
distant sections were often shifting dirt
tracts, which were affected by the seasons.
Geomorphological research paves the way
for assuming that some sixteenth-century
transport links passed through gullies,
causing their constant deepening.’® Owing
to the scarcity of historical and archaeo-
logical data, we mapped minor routes by
adjusting them to the terrain presented in
the eighteenth-century maps by Stanistaw
Lecki and Johann Tretter.

Another problem emerged when the
authors attempted to recreate the Great
Royal Pond and determine the location
of related facilities (water and paper mills)
and crossings. Elevation analyses of con-
temporary Digital Elevation Model data
formed the basis for identifying potential
furthermost edges of the pond. Using GIS
tools, the authors simulated the flooding

% M. Zawadzki, ‘Sources and methods of reconstruction of postal roads
in the second half of the eighteenth century on the example of the
former Lublin Voivodship; Polish Cartographical Review, vol. 50, no. 4
(2018), pp. 233-42.

% D. Kociuba, Lublin. Rozwdj przestrzenny i funkcjonalny, pp. 138-39; ead.,
‘Rekonstrukgja sieci drogowej Lublina w XVI wieku, http://teatrnn.pl/
leksykon/artykuly/rekonstrukcja-sieci-drogowej-lublina-w-xvi-wieku/
(accessed on 8 Jan. 2025). Cf. ). Rodzik, 'Wawozy a suche doliny erozyj-
no-denudacyjne w Lublinie; in Wawozy i suche doliny Lublina: potencjat
i zagrozenia, ed. E. Trzaskowska (Lublin: UM Lublin, 2014), pp. 21-30;
J. Superson, J. Reder, P. Demczuk, ‘Regionalne uwarunkowania rozwoju
rzezby terenu Lublina, Annales Universitatis Mariae Curie-Sklodowska,
Sectio B, vol. 73 (2018), pp. 107-24; W. Zgtobicki, J. Rodzik, J. Superson,
M. Dotterweich, A. Schmitt, ‘Phases of gully erosion in the Lublin Upland
and Roztocze region; Annales Universitatis Mariae Curie-Sklodowska,
Sectio B, vol. 69, no. 1(2014), pp. 149-62.
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Fig. 8. The Royal Castle in Lublin: (a) view presented at www.teatrnn.pl/miejsca/miejsce/zamek; (b) castle remodelling design by

J. Hempel (1825); (c) Renaissance castle recreated by S. Wojciechowski (1954); (d) chronological castle layering by J. Teodorowicz-
-Czerepinska (1995), supplemented by M. Florek (2015). Layer designations: (1) keep (tower), 13th/14th c.; (2) chapel, 13th/14th c.;
(3) castle perimeter walls, first half of the 14th c.; (4) 15th-century fortified towers, walls and buildings; (5) 16th-century buildings
and extensions, (6) 18th-century buildings and extensions. The portal has marked confirmed and discussable elements using

different graphical designations (accessed on 7 Nov. 2019)

of Bystrzyca Valley up to the 170 MASL
ordinate, which corresponds to the eleva-
tion of the dyke near Tatary Mill. The
authors then compared simulation out-
comes with the fluvial sediments marked
in the Detailed Geological Map of Poland,
which is set at a scale of 1:50,000 (sheet
749: Lublin).”” The engraving by Frans
Hogenberg and Georg Braun illustrates
boats ferrying between Podwale and the
opposite bank of the pond. The 1661 in-
spection of Lublin mentions a crossing at
Danéw, which did not survive today. It
was likely located near what was to be-
come the southern suburb called Piaski
alias Kazimierz. Unfortunately, sources

dating back to the Union of Lublin fail

5 Butrym, Harasimiuk, Henkiel, Szczegétowa Mapa Geologiczna Pol-
ski 1:50.000; Harasimuk, Henkiel, Objasnienia do szczegétowej mapy
geologicznej.

to mention the exact location of the cross-
ing. For this reason, the crossing has not
been included in the map.

Lublin inspections mention manors
existing in the Lublin Union period, but
subsequent documents are inconsistent.
The 1565 inspection lists 12 manors, the
1570 document records 19 such buildings,
while a 1573 schoss (tax) register mentions
11 manors. As manor descriptions and
locations failed to provide sufficient clar-
ity, the authors mapped 11 manors whose
sixteenth-century existence was confirmed
by WUOZ studies.

The 1565 and 1570 inspections mention
castle pipes, i.e. the system for supplying
water to the Royal Castle from Za Zydy
Pond. However, providing even a sche-
matic outline of the castle pipes proved in-
feasible, as neither precise information on
the pipe course nor technical data on how
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Castle Hill was supplied with water were
available. Recreating the shape of Lublin
Castle itself also proved problematic (Fig. 8).
Jacob Hempel’s 1825 plan, created for cas-
tle remodelling, outlines palace buildings
to the south, up to the present-day wall of
the Lublin Museum. Frans Hogenberg and
Georg Braun depict castle buildings differ-
ently in their panorama, where individual
palace facilities do not form a straight line.
Stefan Wojciechowski argued that the
south wing of the palace protruded well
beyond the present-day external outline
of Castle Hill.>® In the eighteenth cen-
tury, the slopes of Castle Hill had been
levelled and occupied by the Podzamecka
Jurydyka. The authors decided to present
a more elaborate structure on their map
of the town in the Lublin Union period,
whereby they clarified which royal resi-
dence elements stemmed from the plan
by Jakub Hempel and which from the
scientific study by Stefan Wojciechowski.
It is worth adding that recreating many
fragments of the town walls was also trou-
blesome. Current knowledge is incom-
plete, as frequent renovations of tenement
houses absorbed some wall sections, while
other segments have yet to be subjected
to research.” We have presented a sum-

mary of all mapped objects in Table 4.

5. Editing the map of Lublin in

the Lublin Union period

The interactive map of sixteenth-century
Lublin was designed with vector and raster
graphic tools. The area subjected to de-
tailed cartographic recreation corresponds
to a 4,020 x 2,850 m rectangle and covers
about 11.5 km?, which equals less than
8 per cent of present-day Lublin’s strict
centre. At the same time, the analysed area

% Wojciechowski, ‘Renesansowy zamek lubelski, pp. 178-79.

%2 H. Gawarecki,'Mury obronne Miasta Lublina, Ochrona Zabytkéw, vol. 7,
no. 3 (1954), pp. 170-77; J. Tkaczyk, ‘Fortyfikacje miejskie Lublina
w badaniach archeologicznych, in Fortyfikacje Lubelszczyzny. Badania
archeologiczne, ed. E. Banasiewicz-Szykuta (Lublin: Wojewddzki Urzad
Ochrony Zabytkéw, 2017), pp. 11-46.

is more than sixty times larger than the

“town within the walls” and far exceeds

previous scientific papers with a similar

level of detail.®* The master map pre-
sents an area determined by the layout
of sixteenth-century settlement remnants
identified in archaeological studies and

WUOZ documentation.

The map is set at a scale of 1:3,000,
i.e. it is sufficiently large to contain all
the situational details of the recreated ob-
jects yet small enough for its entirety to fit
into an Al-size sheet of paper. The map
scale resembles the oldest surviving Lublin
maps, i.e. 1:2,500-1:5,000.°" However,
this map provides more cartometricity and
detail than the old plans. Map georefer-
encing is consistent with contemporary
geodetic studies, aerial photographs, satel-
lite images and the BDOT 10k database.
When designing thematic map symbols,
our guiding principle was to ensure their
legibility and ease of association (charac-
ter isomorphism). As a result, the small,
simplified pictograms are explicit refer-
ences to the appearance or the function
of represented objects.®” The map legend
(Fig. 9) lists 86 object categories, including
26 symbols related to cultural heritage sites
and archaeological traces of settlements. To
signify their reliability, the authors adopted
two colour variants for all fortification and
building elements and thematic designa-
tions. The background (shield) colours
listed below denote the following:

— yellow (CMYK: 0%, 20%, 100%, 0%)
— particular, precise — i.e. surviving in
whole or in part, confirmed by archi-
tectural or archaeological research,

8 H. Gawarecki, C. Gawdzik, Lublin (Warszawa: Wydawnictwo Arkady, 1959);
Wojciechowski, Wojewddztwo lubelskie w drugiej potowie XVI wieku.

S (f. Chap. 3c.

62 |, Ratajski, Metodyka kartografii spoteczno-gospodarczej (Warszawa:
Paristwowe Przedsigbiorstwo Wydawnictw Kartograficznych, 1973);
Wprowadzenie do kartografii i topografii, ed. ). Pastawski (Warsza-
wa: Nowa Era, 2006); K.A. Saliszczew, Kartografia ogdlna (Warszawa:
PWN, 1998); A. Gtazewski, K. Katamucki, P. Kowalski, M. Stankiewicz,
Podstawy wizualizagji kartograficznej (Lublin: Wydawnictwo UMCS,
2015), pp. 60—61, 68—69.

I 8 6 Studia Geohistorica * Nr12. 2024



The challenges of reconstructing the historic urban landscape of Lublin in the Lublin Union. .. Komisjﬂ .

LUBLIN

rekonstrukcja miasta w okresic Unii Lubelskiej (XVIw.)

apracowarie kartograficzae: lakub Kuna (DMCS)

komsulizicja naukowa; Jacek Chachaj (KUL), Krzysztof Jamus (Politechnika Lubelska), Jucek Jeremics (Toatr NN,
Dagmara Kociwba (UMCS), Hubert Mocik (Migiski Kenserwator Zabytkow), Rafial Niedzwiadek (Archee Lublin).
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Fig. 9. Lublin: Reconstruction of Lublin in the Lublin Union Period, map legend, 72% of the original size. Symbol model
composition clearly distinguishes confirmed (in situ) and unconfirmed objects (present in descriptive, cartographic
and iconographic sources). Compiled by J. Kuna (2019)

— beige (CMYK: 0%, 15%, 60%, 20%) by the design of old topographic maps
— presumed, vague — i.e. not surviving and plans of Lublin. To improve map
to date, documented in written sources, legibility and figure-ground organisation,
iconography or old maps. the authors designed their modifications
The map style is modern and refers to  to the LIDAR and SRTM 30m Digital

contemporary topographic and landscape  Elevation Models, which enabled applying

maps, although some content is inspired hypsometry and terrain shading.
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Fig. 10. Wojewddztwo lubelskie w drugiej pofowie XVI wieku, scale of 1:250,000, 42% of original size. After: Atlas
historyczny Polski. Wojewddztwo lubelskie w drugiej potowie XVI wieku, ed. W. Patucki, prep. S. Wojciechowski, cart. prep.
W. Szczawiniski (Warszawa: Paristwowe Wydawnictwo Naukowe, 1966). Digital modification by J. Kuna (2019)
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The compiled map was exported to
a TIF file, with approximate dimensions
and size of 20,000 x 14,000 pixels and
about 0.8 GB, respectively. Next, the
map was tiled in line with the XYZ Open
Geospatial Consortium protocol stand-
ard (EPSG: 3857). Raster overlay use is
analogous to standard WMTS (Web Map
Tiled Service) but is displayed in Google
Maps API through a Javascript website
code. Dynamic transparency adjustment
(e.g. using a slider) is a vital map feature,
as it enables one to visually compare the
overlay image with a contemporary map
or satellite base.

To present the recreated town in
a broader spatial context, the authors de-
cided to enrich the interactive map with
additional historical background, i.e. a dig-
ital modification of the 1:250,000 map of
the sixteenth-century Lubelskie Voivode-
ship by Stefan Wojciechowski (1966).%
This addition allows for presenting six-
teenth-century Lublin and its vicinity
against the backdrop of the present-day
agglomeration, as well as other regional
and voivodeship towns (Fig. 10). Publish-
ing OGC raster underlays enables imple-
menting the map into other websites or
desktop GIS programs.*

6. Conclusion

The interactive map of Lublin in the Lu-
blin Union period (http://teatrnn.pl/unia-
lubelska/) is the first project to provide
such a detailed recreation of this town by
compiling the outcomes of in-depth ar-
chaeological, architectural, historical, and
geographical research. It is a pioneering
attempt to synthesise the state of play
in research on sixteenth-century Lublin.
Drawing up a map of the urban layout of
sixteenth-century Lublin was a demanding

& Wojciechowski, Wojewddztwo lubelskie w drugiej potowie XVI wieku.

© Https-encrypted XYZ tiles are available at 1) sixteenth-century Lublin
map: teatrnn.pl/files/places/overlays/lublin-xviw/{z}/{x}/{y}.png,
2) Lublin Voivodeship: teatrnn.pl/files/places/overlays/lubelskie-xviw/
{z/{x}/{y}.png.

research task. The lack of original carto-
graphic maps from the analysed period
posed the main difficulty, as it necessitated
recreating the urban landscape primarily
based on non-cartographic materials: writ-
ten sources, engravings, and conservation
documentation. Employing geographic in-
formation systems and vector graphic tools
to model the spatial layout of sixteenth-
century Lublin enabled gathering docu-
ments on a single platform and subject-
ing them to ongoing verification during
expert discussions. More than 20 meetings
resulted in designing successive, increas-
ingly accurate iterations of the map (five
versions with significant changes, exclud-
ing minor adjustments).

The overarching objective behind de-
veloping a multimedia map of Lublin
in the Lublin Union period was to pro-
mote the town’s past and cultural herit-
age. The discussion of findings concerning
the course and location of the elements
forming part of sixteenth-century Lublin
corresponds to the order of cartographic
recreation of individual map components.
The authors presented anthropogenic
content, i.e. fortifications, buildings, and
the road network. The research team rec-
reated environmental elements, i.e. the
river network and terrain.® The study
also focused on cultural heritage, i.e. local
geographical names and thematic objects
representing traces of human economic
activity. Adopting this order ensured the
correct recreation sequence. The authors
started developing the spatial model (GIS
database) with the ‘hard’ data identified
in many source types, as these supplied
precise locations. The authors used many
research methods to cross-validate these

data (Table 4). ‘Hard’ data analysis was

5 M. Boruch, M. Bevz, R. Chyzewska, J. Mysliwiec, ‘Rola dolin i wawo-
z6w jako naturalnych granic linii fortyfikacyjnych w ksztattowaniu
struktury urbanistycznej miasta Lublina) in Wqwozy i suche doliny
Lublina, pp. 32-39; A. Rozwatka, ‘Tereny rynku miasta Lublina w okresie
Sredniowiecza i w czasach wczesnonowozytnych. Archeologiczny szkic
do portretu stratygraficzneqo, Raport, no. 12 (2017), pp. 147-67.
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followed by inputting highly reliable data
from several sources yet providing only an
approximate location or course. Finally,
the authors introduced uncertain and im-
precise data characterised by conceptual or
factual vagueness, e.g. data found only in
descriptive sources. Documenting vague
and uncertain phenomena entails addi-
tional methodological challenges owing
to the exact and off-scale nature of GIS.%

Processing the database into an interac-
tive map and designing a modern carto-
graphic base helps ensure the correct per-
ception of the situational and landscape
elements. The thematic objects are marked
with interactive geometries and legible
symbols. The accumulated source base
clarifies the depicted objects. It adds to the
narrative so that Readers can learn what is
(was) situated in a particular place, what it
(might have) looked like, what is known
about it and where this knowledge comes
from. Regarding its functionality, the map
is a GUI (graphical user interface), i.e.,
a graphical interface for spatial database
users containing conservation documen-
tation. The map, therefore, makes an ex-
cellent tool for studying Lublin’s spatial
layout during the analysed period and con-
ducting other aspects of cultural heritage
research. Relational links between places
and references to documentary sources,

¢ M. Krukowski, Nieostros¢ w modelowaniu kartograficznym (Lublin:
Wydawnictwo UMCS, 2021); id., ‘Niepewnos¢ w kartografii historycznej,
in Cztowiek twdrcq historii, ed. C. Kuklo, W. Walczak, vol. 6 (Biaty-
stok: Uniwersytet w Biatymstoku, 2024), pp. 237-58; A. Schumacher,
M. Stomski, D. Stracke, ‘Uncertain information and spatial objects; in
Modelling the City: Formal Ontology and Spatial Humanities, ed. W. Duzy
(Routledge, 2024), pp. 100-29.

individuals and events provide opportu-
nities for further analyses, e.g. assist in
determining the functions of different
parts of the sixteenth-century town, its
sociotopography or family relationships
between the burghers.

Drawing up a map of Lublin in the
Lublin Union period required synthesis-
ing singular facts into a coherent model
of sixteenth-century reality. The project
would not have emerged were it not for
the bold notion to provide Readers with
a legible map with structures whose pres-
ence in sixteenth-century Lublin has been
confirmed and accurately determined but
also with objects whose location is uncer-
tain and with elements only mentioned in
perfunctory descriptions. It is the convic-
tion of the authors that the map of Lublin
in the Lublin Union period is a scientific
hypothesis. Indeed, the current map is
not devoid of inaccuracies. In the five
years following project completion and
map publication, archaeological super-
vision and research have contributed to
the verification of several objects classi-
fied as discussable in our interactive map
of Lublin in the Lublin Union period.”’
Nevertheless, the map remains a valid and
concrete point of reference for polemics
in the scientific community of Lublin and
for defining further research directions. m

6 (f. Popular academic symposium ‘Re-evolutions of Lublin: The Town
and its Suburbs, 28 May 2024, Lublin.
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Wyzwania zwigzane z rekonstrukcja historycznego krajobrazu miejskiego
Lublina w okresie unii lubelskiej (1569) na mapie interaktywnej

Streszczenie

Lublin w okresie Unii Lubelskiej (1569) to ty-
tul interdyscyplinarnego projektu badawczego
realizowanego przez Osrodek Brama Grodzka
— Teatr NN w Lublinie w ramach obchodéw
jubileuszu 450. rocznicy podpisania aktu unii
polsko-litewskiej. Ideg projektu bylo opracowanie
portalu internetowego (https://teatrnn.pl/unia-
lubelska/) przyblizajacego tytulowe wydarzenie
w nowoczesnej, atrakcyjnej formie. Digitaliza-
¢ja dokumentéw archiwalnych, krytyczne edycje
zrédel, katalogi zabytkéw archeologicznych, bazy
danych, mapy interaktywne, wizualizacje i ani-
macje komputerowe, materialy wideo, ebooki
— to przyktadowe multimedia majace wprowa-
dzi¢ czytelnika w wirtualny $wiat XVI-wiecznego
Lublina. Jednym z kluczowych zadari projektu
bylo opracowanie interaktywnej mapy Lublina
okresu unii lubelskiej: mapy z jednej strony
syntetyzujacej stan wiedzy na temat przestrzeni
miasta XVIw.,az drugiej — stanowigcej uniwer-
salny interfejs do nawigacji po zgromadzonych
zbiorach materiatéw, dokumentéw i opracowan
poswigconych miastu i jego mieszkaicom. Pro-
ces opracowania mapy Lublina epoki unii lubel-
skiej miat charakter dyskusji eksperckiej. W toku
konfrontagji perspektyw badawczych archeologa,
architekta, geografa, historyka, historyka sztuki

i kartografa przeanalizowano 6 duzych zbioréw
zrédel pisanych, 11 duzych i kilkadziesiat po-
mniejszych map i planéw, blisko 150 pozycji
dokumentacji archeologicznej i architektonicznej
oraz kilkadziesiat pozycji literatury. Do prac ba-
dawczych wykorzystano programy GIS. Metoda
retrogresywna, stosujac szeregi map posrednich,
wykonano georeferencje materialéw kartogra-
ficznych. Zwektoryzowano geometrie obiektéw
z map, projektow architektonicznych, dokumen-
tacji konserwatorskiej i nadzoréw archeologicz-
nych. Szczegblng uwage poswigcono reliktom
fortyfikacji miejskich, umocnionych klasztoréw
i dworéw oraz wodociagu staropolskiego. W GIS
udokumentowano ponad 380 obicktéw o XVI-
-wiecznej (lub starszej) metryce, zaprojektowano
szablon mapy wynikowej i przygotowano warstwy
tematyczne do profesjonalnej redakgji kartogra-
ficznej. Opracowanie mapy ukfadu urbanistycz-
nego Lublina w XVI stuleciu bylo trudnym
zadaniem badawczym. Giéwna przeszkoda byt
brak oryginalnych opracowan kartograficznych
z epoki. Retrogresja ponad 200 lat przemian,
w burzliwym okresie dziejéw, wykonana gtéw-
nie na podstawie niekartograficznych zZrédet
informacji (zrédet pisanych, rycin, dokumen-
tacji konserwatorskiej) byla obarczona duzym
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