,
ot

/ Construction and Urban Planning Concept of the
LD % Spa Town of Podébrady in Relation to
s / Hydrogeological and Geological Conditions:

: Applications in Spa Industry and Geotourism

O"‘s-‘h'.g

e’“ﬂpd 2
)
\ﬁ

i

Milo$ Duraj?, Jan Kub4g?"), Marian Marschalko®, Dominik Niemiec?, Erik Sombathy®

1) VSB-Technical University of Ostrava - Faculty of Mining and Geology - Department of Geological Engineering, 17 listopadu
15, 708 33, Ostrava, Czech Republic; email: milos.duraj@vsb.cz; https://orcid.org/0000-0002-4718-7541

2" VSB-Technical University of Ostrava - Faculty of Mining and Geology - Department of Geological Engineering, 17 listopadu
15, 708 33, Ostrava, Czech Republic; email: jan.kubac@vsb.cz; https://orcid.org/0000-0003-1249-6560

3 VSB-Technical University of Ostrava - Faculty of Mining and Geology - Department of Geological Engineering, 17 listopadu
15, 708 33, Ostrava, Czech Republic; email: marian.marschalko@vsb.cz; https://orcid.org/0000-0001-5612-465X

4 VSB-Technical University of Ostrava - Faculty of Mining and Geology - Department of Geological Engineering, 17 listopadu
15, 708 33, Ostrava, Czech Republic; email: dominik.niemiec@vsb.cz; https://orcid.org/0000-0002-5163-0059

%) VSB-Technical University of Ostrava - Faculty of Mining and Geology - Department of Geological Engineering, 17 listopadu
15, 708 33, Ostrava, Czech Republic; email: erik.sombathy.st@vsb.cz

https://doi.org/10.29227/IM-2025-02-02-128
Submission date: 2025-05-30 | Review date: 2025-06-24

Abstract

Podébrady, located in the Central Bohemian Region of the Czech Republic, is a well-known spa town specialising in
cardiovascular disease treatment. This study examines the historical development, construction trends, and urban planning
concepts of the town in relation to its hydrogeological and geological settings. Drawing on archival research, historical maps,
literature review, and field surveys, the paper documents the transformation of a predominantly agricultural settlement into a
modern spa destination. The major construction boom occurred in the first third of the 20th century under the guidance of
architect FrantiSek Janda, followed by socialist-era expansion and post-1989 revitalisation. The findings highlight the close link
between spa development and natural mineral water resources, the influence of urban planning on architectural character, and
the role of heritage preservation in maintaining identity. The results provide a reference for sustainable development strategies in
spa towns with valuable hydrogeological assets.
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1. Introduction

Although the history of this area reaches back to prehistoric times, the foundation of the town of Podébrady dates to the early
13th century. The development of the spa industry, however, began somewhat later. The earliest beginnings can be traced to the
17th century, when a spring was discovered and a spa of only local significance was established. It was not until the early 20th
century that an abundant spring was identified during exploration drilling and subsequently tapped. This moment marked the
beginning of a new and, at the same time, the most important stage in the development of the local spa industry.

The town gradually became a major centre for the treatment of cardiovascular diseases. As it began to attract clients from
abroad, the town’s architectural development changed significantly. Pod¢ébrady was transformed into a spa town, a transformation
still visible in numerous period postcards that depict both its spa architecture and its carefully maintained green spaces.

Today, the spa quarter forms the central part of the town and has managed to retain an appearance typical of classic spa centres.
Current development, however, is more complex, as it must take into account the protection of groundwater resources as well as
the contemporary needs of the town’s residents.

2. Geological and Geomorphological Position of Podébrady

The town lies less than 50 km east of Prague, spanning both banks of the Elbe River. It is located in the Polabi Lowland, at an
elevation of approximately 190 m a.s.l. The terrain is flat, sparsely forested, and predominantly used for agriculture.

From a geological perspective, the structure of this area is, unlike that of nearby Kolin, relatively simple. It forms part of the
Bohemian Cretaceous Basin. More recent drilling in the Podébrady spring structure has reached down to the Cretaceous bedrock.
Within this structure lies the Podébrady Ridge, an elevation that separates two paleo-valleys: the Nymburk Valley to the southwest
and the Vestec Valley to the northeast. From a tectonic standpoint, the most significant faults are the Podébrady Fault and the Kolin
Fault.

Overlying the bedrock are Cretaceous sediments belonging to the Cenomanian (Peruc—Korycany Formation), Lower Turonian
(Bélohorsky Formation), and Middle Turonian (Jizera Formation). The Peruc—Korycany Formation, which has a variable thickness
of 4—60 m, is subdivided into Peruc, Korycany, and Pecinov members. This formation serves as the main aquifer for Podébrady
mineral water. The Peruc Member exhibits both fluviatile development (cyclic alternation of coarse-grained and fine-grained
fractions) and paralic development (alternating sandy and clayey components). The Korycany Member consists of whitish-grey
quartz and clayey-silty sandstones with glauconite admixture, while the Pecinov Member is composed of dark grey clayey
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siltstones, with the upper part containing calcareous material.

At the base of the Bélohorsky Formation is a glauconitic-phosphate layer, overlain mainly by marlstones and clayey
limestones. The Jizera Formation contains shallow-water sediments. During the Coniacian, the sea definitively retreated from this
area, after which only continental development took place. This period was characterised by the fluvial activity of the Elbe River,
which created terrace deposits several metres thick composed of unconsolidated clastic sediments.

A large part of the study area consists of unconsolidated Quaternary aeolian sediments, with local occurrences of anthropogenic
deposits as well [2], [3], [8], [16]. The scientific study builds on previous research [17-20].

3. Hydrogeology of the Study Area

The favourable geological structure of the area is also responsible for the beneficial composition of the mineral waters found
here. As noted in the cited literature [1], [9-11], the use of mineral water in Podébrady has a long tradition. The first records date
back to the 17th century, when springs containing ferruginous mineral water were discovered. This water was subsequently used for
treatment in local iron-rich baths.

The beginnings of modern spa development date to the early 20th century, when a mineral water with a different mineral
composition was discovered. Commonly referred to as Podébradka, it is a cold, alkaline-earth mineral water with a high carbon
dioxide content. It is classified as a sodium—calcium bicarbonate—chloride water with a higher alkali content.

At the turn of the 19th and 20th centuries, Podébrady faced a shortage of water. The estate owner therefore invited Baron Karl
Biilow, who, using a dowsing rod, located water beneath the second courtyard of the castle. The first spring was drilled to a depth
of just under 100 m, and on 1 August 1905, water from this strong source erupted to the surface. This spring, which served all the
inhabitants of Podébrady, was named Biilow after its discoverer.

The following year, a second spring, Chariclea—named after the prince’s wife—was drilled in the castle moat. This became the
first spring with a bottling facility for mineral water. In 1907, the third spring, Hohenlohe (the so-called “castle spring”), named
after the estate owner, was drilled. The spa opened in 1908.

The early 20th-century spa development is closely associated with Podébrady native Dr. Bohumil Boucek (1881-1937). He had
previously contributed to the development of the local Iron Baths. At his request, an analysis of the Podébrady mineral water was
carried out in Prague in 1905. Based on the results, he began using this water in his small hospital to treat certain circulatory and
heart diseases, later publishing his findings in professional journals. In 1908, Dr. Boucek became the first spa physician.

The mineral water is associated with the Peruc—Korycany Formation. The drilled springs reach depths of approximately 75—127
m. Between 1905 and 2013, a total of 27 intake boreholes were drilled, 16 of which had already been completed by 1930. Many of
these boreholes have since been sealed. However, exploratory works continue to be carried out to support further spa development
and to expand the current geological and hydrogeological knowledge of the area.

4. Historical Development of Podébrady until 1918

4.1 Beginnings of Settlement and the Founding of the Town

The history of this area is very long [1], [5-7], [14], [15], reaching back to prehistoric times. The favourable location was
already utilised by humans in the Upper Palaeolithic period. Archaeological finds also document settlement during the Bronze
Age, the Iron Age, and the Roman era.

In the Middle Ages, an important long-distance trade route known as the “Kladska cesta” (on the line Prague — Eastern
Bohemia — Silesia — Poland) passed through this territory. Along this route was a ford across the Elbe River, and near it the first
settlement was founded, featuring a guard fortress. From the location of this site “pode brody” (“below the fords™), we can trace
the origin of the town’s name — Pod¢brady.

The later development of this area was influenced by the intervention of the Pfemyslid dynasty in 995, which led to the
fragmentation of the vast Slavnik principality into smaller units. One of these newly formed entities was the town of Podébrady.
Written records mentioning the name “Podébrady” appear as early as the first half of the 12th century, in connection with the noble
families of Sezemice and Hroznatovec.

4.2 Podébrady under the rule of Kings Ottokar 11, Wenceslas I1, and John of Luxembourg (1262-1347)

In the second half of the 13th century, after the death of Vilém of Podébrady, son of Hroznata, the estate came into the
possession of King Pfemysl Otakar II (Ottokar II). Shortly thereafter, the king had a stone water castle built on the site of the
former fortified settlement (now remodelled into the current chateau). Later, a Gothic Church of the Exaltation of the Holy Cross
was built on the eastern side of the castle.

A new settlement began to develop in the castle’s forecourt, inhabited by the castle’s servants, craftsmen, and merchants. The
short distance from Prague and the hunting opportunities in the surrounding forests made the estate attractive to Czech rulers, both
to Otakar II and his son Wenceslas II (Vaclav II). During the reign of John of Luxembourg (Jan Lucembursky), the estate declined
in importance and was frequently pledged. The last to obtain it in this way was Hynek of Lichtenburk (Hynek z Lichtenburku).
After his death, the property was inherited by his daughter Eliska, wife of Bocek of Kunstat (Bocka z Kunstatu).

4.3 Podébrady under the Lords of Kunstat and Podébrady (1347-1495)

Moravian nobleman Bocek of Kunstat became a favourite of King Charles IV (Karla IV), who gradually granted him property
in Bohemia, including Podébrady. Thanks to several generations of this family, from the mid-14th to the late 15th century, the
Podébrady estate experienced a period of significant development.

The castle was rebuilt and successfully withstood three sieges in the 15th century. On the western side of the castle, a new town
with a large square was established, which has remained the centre of Podébrady to the present day. The castle and new town were
enclosed by fortifications with three gates. Numerous villages and farms were founded in the surrounding countryside, along with
the beginnings of fishpond farming in the region (notably through the Sansky Canal), which remained important until the 18th
century.

The most prominent member of the family was George of Podébrady (Jifi z Podébrad), who became King of Bohemia. As king,
he developed the estate into the second largest in the country. A year after his death, in 1472, Podébrady was granted town status
along with municipal rights and a coat of arms. The last ruler from this family was Hynek of Pod¢brady, son of King George, who
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lost the estate in 1495 when it was fraudulently acquired by King Vladislaus II Jagiellon (Vladislav Jagellonsky).

4.4 The Podébrady Estate under the Ownership of the Royal Chamber (1495-1839)

This long period of administration of the Podébrady estate by the Royal Chamber was interrupted by times when the estate was
held as a pledge. The reign of Emperor Ferdinand I of Habsburg (cisaf Ferdinand I. Habsbursky) contributed to the town’s
prosperity during this era. The surrounding area became a favorite hunting ground for the monarch, which was improved alongside
the town itself.

In the second half of the 16th century, extensive reconstruction of the castle into a Renaissance chateau began (1548—1582). In
the 17th century, the town and its surroundings were devastated during the Thirty Years” War. The town was repeatedly occupied
and burned by Swedish, Saxon, and Imperial troops. In 1681, a particularly large fire destroyed the town, including both suburbs.
The chateau, whose reconstruction was nearing completion, fortunately escaped the blaze.

As a result of this disaster, the original wooden buildings were replaced by masonry construction by order of the authorities.
The town walls were removed, and the moats were filled with debris from the fire. Due to the decline of crafts and trade,
Podébrady took on an agricultural character, which persisted until the mid-19th century.

Additional fires in 1800 and 1832 brought further changes to the town’s appearance. The remaining gates disappeared, the
Renaissance-style square lost its original look, and new streets were built where the walls had stood. In the early second half of the
18th century, the chateau was rebuilt again through the efforts of Maria Theresa. This Baroque reconstruction still dominates
today. The imperial couple stayed at the chateau several times with their entourage. Her successor, Joseph II, offered the chateau
for retired officers of the Imperial Army.

4.5 The Podébrady Estate under the Ownership of the Sina and Hohenlohe Families (1839—-1918)

At the time when the Pod€brady estate (panstvi Podébrady), along with 62 surrounding villages, was purchased, the Sina banking
house in Vienna ranked among the most prominent, second only to the Rothschild financial house. Thanks to their business success, the
Sina family acquired extensive landholdings in Austria, Greece, Romania, Hungary, Slovakia, and also in Bohemia.

After the death of Georg Simon Sina (Jiff Simon Sina), the Podébrady estate and a substantial portion of the family’s wealth were
inherited by his only son, Simon Georg Sina. His granddaughter, Princess Charicléa of Hohenlohe-Schillingsfiirst (princezna Charicléa z
Hohenlohe-Schillingsflirstu, née Ypsilanti), together with her husband, Prince and hereditary Bavarian noble Ernst Philipp of Hohenlohe-
Schillingsfiirst (knize a dédi¢ny bavorsky princ Arnost Filip z Hohenlohe-Schillingsfiirstu), settled permanently at the chateau in 1885. By
buying out the remaining co-owners in 1903, the family gained sole ownership of the estate and chateau.

The couple contributed generously to charitable causes and played a key role in developing the social life of the region. As already
mentioned, they were also instrumental in initiating the development of spa activities in the town. With the dissolution of Austria-Hungary
and the subsequent establishment of Czechoslovakia, the Hohenlohe family’s ownership rights to the estate came to an end.

5. Development and Expansion of the Spa Town of Podébrady

Although industry began to develop in the town during the second half of the 19th century and a railway was built, agricultural
production still predominated. The discovery of mineral waters brought significant changes to the development of the town [1], [4], [12-
14]. Prince Hohenlohe supported the establishment of spa activities from the very beginning. Thanks to his efforts, the KniZeci Lazné
(Prince’s Spa) was founded in 1908 and consecrated by Bishop Doubrava. This act also marked the official founding of the Pod€brady
Spa.

Already during the first spa season, the facility impressed its visitors. For its further development, Prince Hohenlohe intended to use
German capital, but the town authorities did not agree with this plan. The issue was eventually resolved in 1910 by selling part of the spa
to the town at a favorable price. The remaining land and spa properties were later sold to the town in 1913. During this period, the
construction of new buildings serving the needs of the growing spa industry began. The town also initiated the drilling of additional new
springs to support this development.

5.1 Architect FrantiSek Janda — The Construction of a Modern Spa Town

The main credit for the new development of the town goes to architect and urban planner FrantiSek Janda (1886—1956), a native of
nearby Bérunice. Because of this, he had a warm relationship with Podébrady and began implementing his projects here immediately after
graduating in 1910 under Professor Jan Kotéra in Prague. In a public competition, he won first place with his plan for the construction of a
spa center. His overall architectural and urban concept, designed even before the outbreak of the war, was strongly influenced by the
fashionable Art Nouveau style of the time. His vision was based on the idea of a smaller spa, with corresponding architecture.

Among his completed works in the town serving the developing spa industry are the Winter Colonnade (1910), the Summer
Colonnade (1911), the Winter Spa Hotel (1912), the spa guesthouse at the corner of Riegrovo Square and Lazenska Street (1912), and the
regulatory plan of Podébrady (1912). Through these activities — although he later worked in many other towns both domestically and
abroad — he became recognized as a respected urban planner of Podébrady.

Shortly after the end of World War I and the subsequent founding of Czechoslovakia, a new joint-stock company took over the spa in
1919. In 1920, seeking to build on the successful pre-war years, it again approached him to prepare a regulatory plan not only for the spa
center but also for the surrounding areas of Podébrady. The result was the construction of tree-lined streets radiating from the town center
and leading to natural parks in the surrounding landscape.

In 1924, he designed a regulatory plan for the area between the railway station — the entrance to the spa — and the park. At the time,
this was an original work unmatched by world spa destinations. From 1928 dates his functionalist technical work the water tower, created
to modernize urban hygiene and infrastructure, and forming part of his regulatory plan. In 1936, he designed the Masaryk District Schools
in Podébrady. These schools reflected modern concepts of education at the time, aiming to centralize schooling for wider catchment areas.

His regulatory framework also included other ambitious plans: the expansion of spa facilities (a new spa house, hotel accommodation
with a thousand rooms, around eighty villas and guesthouses), cultural and leisure buildings (theatre, art gallery, concert park, colonnades),
numerous sports facilities, and other forms of modernization. The plan clearly delineated areas for construction as well as the creation of
orchards and public spaces.

Between 1923 and 1924, he also applied his experiences from Podébrady to the construction of Yugoslav spas in Nefja Brestovacka
and in Vrudajska Banja. Architectural styles from this period in Podébrady include Art Nouveau, the so-called National Style in
Rondocubism, Modernism (especially in the reconstruction of older early 20th-century buildings), and Functionalism.
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Another significant architect who complemented the spa architecture of the town was Vojtéch Kerhart. His works include, for
example, the Art Nouveau Music Pavilion (Figure 2) and the Libensky Colonnade, built in the 1930s. Overall, the architecture and
landscaped greenery of the spa can also be admired on numerous surviving postcards from this period (Figures 1, 2, 3), which, thanks
mainly to spa visitors, were sent far and wide as an effective form of promotion.

T

Fig. 2: Art Nouveau Music Pavilion (1912) in the park on a period postcard from the late 1930s to early 1940s (from the author’s collectin).
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Fig. 3: One of Pod€brady’s attractions — the floral clock, in operation since 1936. The period postcard shows the exact date and time the
photograph was taken (from the author’s collection).

5.2 Stagnation During World War 11

As elsewhere, World War II halted the town’s development. Wartime industry caused shortages of raw materials and building
supplies, and labor was scarce. Construction activity was significantly limited, and standard spa treatments for civilians were restricted or
suspended. Many spa facilities served as hospitals, accommodation for German soldiers, officers’ recreation centers, and health resorts for
German children. Because Podébrady lay outside the main bombing routes, the town and its spa buildings survived the war largely
undamaged.

5.3 Spa Development After World War 11

Between 1945 and 1948, spa facilities were restored and existing buildings repaired. Due to material and financial constraints, new
functionalist buildings were rare. After the 1948 regime change, new construction followed the official style of Socialist Realism (sorela),
visible in residential buildings near T. G. Masaryk Square, public infrastructure (schools, cultural facilities), and elsewhere. From the
1960s to the 1980s, panel housing estates were built — less aesthetically refined but well-integrated with greenery — primarily in the
northern outskirts to address the housing crisis. For spa purposes, new spa houses, rehabilitation centers, and cultural facilities were built,
and older structures were rebuilt or renovated, sometimes incorporating elements of sorela.

5.4 Development After the Fall of Communism

After 1989, privatization and changes in property ownership significantly affected the town’s development. Cooperation between the
municipal government, new owners, and private investors led to the construction of new residential areas, both apartment buildings and
family houses, with varied architectural styles. Public spaces were revitalized or newly created — squares, parks, the Elbe riverbank,
public greenery, pedestrian zones, and cycle paths.

The spa tradition was revived in the spirit of the First Republic. In 1992, a new joint-stock company, Lazné Podébrady, a.s., was
established, modernizing and expanding the spa facilities. Historic buildings such as the Princely Spa and the colonnades were restored
with sensitivity to their original appearance while meeting modern standards. New wellness and relaxation facilities were built using glass
and natural materials, integrated with surrounding greenery. Hotels and guesthouses now meet requirements for accessibility, energy
efficiency, and modern comfort, aligning with the town’s urban plan. The municipal administration supports architectural competitions to
ensure that only the highest-quality designs are implemented.

6. Conclusion

Although Podébrady has a long and fascinating history, its current urban form and identity were shaped primarily during the
20th century. The discovery of mineral waters, combined with the town’s advantageous location near Prague, enabled its rapid rise
among the country’s leading spa centres. From the outset, development concepts followed the vision of a smaller spa town in
which architecture is harmoniously integrated with greenery — both in the central spa quarter and in the surrounding districts.

One of Podébrady’s enduring strengths is its peaceful and orderly character. Being spared from the destructive effects of wars
allowed post-war construction to build directly on earlier urban plans, maintaining a consistent architectural language. This
continuity, together with the revival of spa traditions after 1989 and sensitive revitalisation of historic buildings, has preserved the
unique atmosphere of the town.

The architectural and historical value of Podébrady was formally recognised in 1992, when the historic centre and adjacent spa
zone were declared an Urban Heritage Zone. This status not only protects its cultural assets but also sets a framework for
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sustainable development that respects hydrogeological resources, supports tourism, and maintains the harmonious balance between
built environment and landscape that has defined Pod&brady for more than a century.
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