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TEKA 2018, Nr 1 
Komisji Architektury, Urbanistyki i Studiów Krajobrazowych 
Oddział Polskiej Akademii Nauk w Lublinie

Astronomical observations in the 
Inca Temple of Coricancha (Cusco)? 
A critical review of the hypothesis
Mariusz Ziółkowski
e-mail: mziolkowski@uw.edu.pl

Centre for Precolumbian Studies, University of Warsaw

Jacek Kościuk
e-mail: jacek.kosciuk@pwr.edu.pl

Faculty of Architecture, Wroclaw University of Science and Technology

Abstract: Coricancha (Qurikancha, Qorikancha) was the most important temple in Cuzco, the capital of Tawantinsuyu, the 
Inca Empire. The Spanish Conquistadores had the opportunity to see her, and her legendary richness, in November 1533, 
after entering Cuzco. Coricancha was the place to worship the most sacred effigies of the Inca cult, including the figure of 
the Sun, called Punchao. From this early period, there are also references, unfortunately not very precise, related to a specific 
orientation of some elements of the temple providing reflection of the rising (or setting) sun on the aforementioned figure 
of Punchao. Based on these sources, and the analysis of the remains of the original Inca Coricancha, a number of hypotheses 
regarding the possible astronomical function of this temple were formulated. Of particular importance was the hypothesis 
of Zuidema and Aveni, according to which astronomical observations at Coricancha constituted the structural skeleton of 
a specific Inca calendar cycle of 328 days. This article presents a critical analysis of this hypothesis, based on long-term re-
search and measurements carried out in the Coricancha by the authors of the text.

Keywords: Incas, Coricancha, Punchao, astronomic orientation, Inca calendar, metrology

Introduction

Since the beginning of the 20th century, several academics have researched the possible astronomical functions 
of some of Cusco’s constructions and of those in the surrounding areas. Nevertheless, the authors, whose con-
tributions were of great importance and gained recognition (at least in their time) were the Germans Roberto 
Lehmann-Nitsche and Rolf Müller1. But in the 70s, it was Anthony F. Aveni and R. T. Zuidema who contributed 
in a more significant way to the development of studies in this field, presenting a series of proposals about the 
geographical location of some of these places designed to make astronomical observations that have been 
mentioned in historical sources. The structures to which these two scholars have paid special attention were 
the sucancas of the Picchu hill, which could be seen, according to an anonymous chronicler, on the horizon 

1 Cf. Lehmann-Nitsche 1928 and Müller 1972. The works of this last author, although published in 1972 by the prestigious German publisher 
Springer-Verlag, are based on the field experiences that Rolf Müller had during his stay in the Andes in the years 1928−1930 and interpreted 
according to certain methodological concepts already abounded at the time of the publication of his work. This was probably the reason 
why Müller’s book has never been translated into another language and is relatively little known outside the German speaking countries.
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west of Cusco; and the Coricancha temple. Another topic that has been studied by these authors is the possi-
ble astronomic role of some of the ceques (Zuidema 1977;1981; Aveni 1981)2.

Fig. 1. The Inka worshiping the effigy of the Sun in the 
temple of Coricancha. Martín de Murúa, Galvin Manuscript 
(courtesy of Juan Ossio).
Inka adorujący wizerunek Słońca w świątyni Coricancha. 
Martín de Murúa, Galvin Manuscript (dzięki uprzejmości 
Juan Ossio).

Zuidema postulated that the Incas were particularly interested in observing eight critical moments of the 
‘route’, or the apparently annual displacement, of the Sun:

1. The solstices: on December 21st and June 21st3.
2. The equinoxes: on March 21st and September 23rd.
3. The passages of the Sun through the zenith of Cusco, on October 30th, and February 13th.
4. The so-called ‘passage of the Sun by the anti-zenith’ or nadir of Cusco – on August 18th and April 23rd. 

Anti-zenith, or nadir, corresponds to the point of the celestial sphere that is directly opposite the zenith 
and vertically downward from the observer. Of course, it is not possible to observe directly the transit 
of the Sun by the anti-zenith, but this moment, or rather the day, could be determined in the following 
way: observing the point on the horizon in which the sun sets on the day of its transit through the local 
zenith, and reversing this direction by 180 degrees, we get the sun’s rise point on the day of its passage 
through anti-zenith (nadir). In the analogic way, we can fix the sun’s sunset point on that day reversing 
the sun’s sunrise direction on the day of its Zenithal transit (Fig. 2).

5. To this, it should be added that the observation of sunrise when the sun’s rays cut through the axis of 
the Coricancha’s main corridor would occur on two dates: May 25th and July 18th; according to Zuidema, 
these two dates were the key for organising the Incas’ calendar cycle. (Zuidema 1981; 2010).

2 It is noteworthy that over the years and the progress of the research, these authors, and Tom Zuidema in particular, modified their original 
hypotheses at various points, as revealed by the comparative reading of the first and the last works mentioned (Zuidema, 1982, 2008, 2011, 
2014).

3 Dates are according to the Gregorian calendar. The dates according to the Julian calendar were in use by the Spanish administration (and 
the chroniclers as well) in Peru until 1584. They are earlier for 10 days, so, for example, the December solstice fell on the 10/11 of the 
month, etc.
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Fig. 2. The eight critical moments of the „route” or apparent annual displacement of the Sun, observed from the latitude of 
Cusco (Zuidema 2010).
Osiem tzw. „krytycznych” momentów w rocznej wędrówce Słońca po horyzoncie, obserwowanych na szerokości geograficznej 
Cusco (Zuidema, 2010).

Zuidema and Aveni’s works served as reference points for the investigations addressed later by other re-
searchers, among which we can highlight Brian Bauer and David Dearborn. In 1995, both the authors published 
a valuable study entitled Astronomy and Empire in the Ancient Andes, in which they summarised a large part 
of what was known by then on the astronomical knowledge reached by the Incas (Bauer and Dearborn 1995). 
They conducted field prospections around Cusco, as well as studies of the historical sources, with the purpose 
of analysing, in detail, the hypotheses formulated by Aveni and Zuidema. In several points, the conclusions 
reached by Bauer and Dearborn differ significantly from the postulates of Aveni and Zuidema. In this study, 
we will follow the course drawn by Bauer and Dearborn, tackling in detail the topic of possible astronomical 
observations carried out in the main temple of Coricancha in Cusco, because of their particular importance for 
the structure and the functioning of the calendar-ceremonial system of the Inca Empire.

The Coricancha (Qurikancha)

This name is attributed to the main temple of Inka cult, located in the heart of Cusco, on a small hill at the 
junction of two streams (now covered). Its exact geographical coordinates are 13° 31' 12.3" S, 71° 58' 30.9" W, 
elevation 3391 m asl (Google Earth). 

Before moving to the main topic of this article, that is, to the discussion about the possible astronomical 
functions of Coricancha, we must ask a question of particular importance, namely: to what extent the com-
pound, as we see it today, corresponds to the form that Coricancha had, for example in 1530 AD, it means 
before the arrival of the Spaniards?

Without going into the details of this profusely debated subject4, let us remember some basic facts. The first 
historical news about this temple comes from 1533, in the context of the richness of its decoration in gold (in 

4 Compare, among others: Santiago Agurto Calvo,1980; Raymundo Béjar Navarro, 1990; Jorge Cornejo Bouroncle, 1942; Ian Farrington, 2013; 
Graciano Gasparini and Luise Margolies, 1977; John Hyslop, 1990; George Kubler, 1952; Roberto R.Lehmann-Nitsche, 1928; John H. Rowe, 
1944; Max Uhle, 1930.
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particular, the frieze of this metal), which was looted by the Spaniards5. In spite of this, eyewitnesses underline 
that even in mid-1537 the whole temple was apparently structurally intact, so it could, for example, serve as a 
prison for the brothers Pizarro captured by Diego de Almagro ‘El Viejo’ and his followers6.

The first somewhat detailed description of Coricancha dates from the early 1540s, from the chronicle of 
Pedro Cieza de León is as follows:

This temple had in circuit more than four hundred steps, all surrounded by a strong 
wall, all the building of excellent stonework with perfectly processed stones, precisely 
placed and settled, some of the stones were very large and impressive; they had no 
mortar of earth or lime, but only the bitumen with which they usually make their 
buildings, and these stones are so well carved, that it does not seem to be a seam 
or a joint between them. (...) The stones seemed to me to be something black and 
coarse and very excellent. There were many doors, and the facades very well carved; 
in the middle of the wall, a gold ribbon two hands wide and four fingers high. The 
facades and doors were covered with plates of this metal.

Further in were four houses, not very large, carved in this manner, and the inside 
and outside walls were plated with gold, as was the carpentry, too, and the roof 
was made with straw that served as tiles. There were two seats in that wall, which 
the sun illuminated on rising, and the stones [of the seats] were spottily perforat-
ed and in the holes, many precious stones and emeralds were embedded. In these 
seats [only] the kings sat, and if someone other did, he was punished with death.7

There, for the first time, an information appeared about a type of solar observations that had been realized in 
the temple for ceremonial events: ‘… two seats in that wall, which the sun illuminated on rising …’.

Bartolomé de las Casas, apparently based on the information of Cieza de León, presents a slightly different 
interpretation of this device:

In a part of the temple there was a piece as an oratory, to the part of the East where 
the Sun rises, with a large wall, from which came a roof six feet wide, and on the 
wall there was a niche where the image of the Sun was put, in the mornings, when 
the sun is rising. (…) and after noon they passed the image to the opposite part, in 
another lace, so the setting Sun faces the effigy.8

5 The earliest reference on the “houses of the Sun” (the name Coricancha, or “the Golden Enclosure”, was given to this compound later) 
and their fabulous treasures came from Cristóbal de Mena relation, published in Seville in 1534 (Mena). Compare also the testimonies of 
others Conquistadores: Juan Ruiz de Arce, Relación de servicios, 1933 [1545], pp. 371−372; Pedro Sancho (1917 [1533], chap. XIV, pp. 185), 
Pedro Pizarro, ( [1571], chap. 15)

6 … y luego llevaron a Hernando Pizarro y a Gonzalo Pizarro a las casas del Sol por ser aposento muy fuerte poniendo con ellos un Capitan con 
treinta hombres para que los guardasen… [“… and then they took Hernando Pizarro and Gonzalo Pizarro to the houses of the Sun, because it 
was a very strong compound, putting with them a Captain with thirty men to guard them…] (Anónimo, 1539: 114). Translation into English 
by the Authors.

7 Tenia este templo en circuito más de cuatrocientos pasos, todo cercado de una muralla fuerte, labrado todo el edificio de cantería muy excelente 
de fina piedra muy bien puesta y asentada, y algunas piedras eran muy grandes y soperbias; no tenían mezcla de tierra ni cal, sino con el 
betún que ellos suelen hazer sus edificios, y están tan bien labradas estas piedras, que no se le parece mezcla ni juntura ninguna. (…)
La piedra me pareció ser algo negra y tosca y excelentísima. Habia muchas puertas, y las portadas muy bien labradas; á media pared, una 
cinta de oro de dos palmos de ancho y cuatro dedos de altor. Las portadas y puertas estaban chapadas con planchas de este metal.
Más adentro estaban cuatro casas no muy grandes labradas desta manera, y las paredes de dentro y de fuera chapadas de oro, y lo mesmo 
el enmaderamiento, y la cobertura era paja que servia por teja. Habia dos escaños en aquella pared, en los cuales daba el sol en saliendo, y 
estaban las piedras sotilmente horadadas y puestas en los agujeros muchas piedras preciosas yesmeraldas. En estos escaños se sentaban los 
reyes, y si otro lo hacia, tenia pena de muerte. (Cieza, II p., Cap. XXVII: 105−107). Translation into English by the Authors.

8 A una parte del templo había cierta pieza como oratorio, hacía la parte del Oriente donde nasce el Sol, con una muralla grande, de aquélla 
salía un terrado de anchura de seis pies, y en la pared había un encaje donde se ponía la imagen grande del Sol /.../. Esta ponían, cuando 
el Sol salía en aquel encaje, las mañanas, que le diese de cara el sol, y después de mediodía pasaban la imagen a la contraria parte, en otro 
encaje para que también le diese, cuandoo se iba poner, el sol de cara. /Las Casas, 1958, cap. CXXXI, pp. 451−452. Translation into English 
by the Authors.
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We will return to this topic in the final part of this study.
Going back to the theme of changes in the structure of the temple, we note that by 1570 AD it had under-

gone major changes due to its adaptation of the needs of the Convent of Santo Domingo that was installed 
in this precise place9. Until now, the convent has had its headquarters there, which has necessarily been the 
cause of several alternations and remodelling of the original Inca structures throughout the Colonial and Re-
publican Period.

Fig. 3. Coricancha after the disas-
trous earthquake of 1950.Photo from 
the Oscar Ladrón de Guevara private 
archive (courtesy of César Ladrón de 
Guevarra).
Coricancha po trzęsieniu ziemi 
w 1950 roku. Zdjęcie z prywatnego 
archiwum Oscar Ladrón de Guevara 
(dzięki uprzejmości César Ladrón de 
Guevarra).

 

Fig. 4. Coricancha. The niche in the 
facade of the „Room of the Stars”. 
Left: situation by 1942. (Photo from 
the John H. Rowe private archive – 
courtesy Patricia J. Lyon). Right: the 
present day view after reconstruction 
by Oscar Ladrón de Guevara. (Photo 
Jacek Kościuk).
Coricancha. Nisza na elewacji tzw. 
„Sali Gwiazd”. Po lewej: stan z ok. 
1942 roku (zdjęcie z prywatnego 
archiwum John H. Rowe dzięki uprzej-
mości Patricii J. Lyon). Po prawej: stan 
współczesny po rekonstrukcji przez 
Oscara Ladrón de Guevara (zdjęcie 
Jacek Kościuk)

Let us also point out two important natural events that have altered the structure of Coricancha: the disas-
trous earthquakes of 1650 AD and 1950 AD (Fig. 3). The last one gave an occasion to a project of a general re-
construction of the whole compound, in charge of the architect Oscar Ladrón de Guevara Aviles. In fact, several 

9 Compare the short description by Fray Reginaldo de Lizárraga (Lizárraga, 1605 [2002], pp. 170−171), a Dominican friar (1545−1615), born, 
in Spain who spent most of his life in America. His work ‘Descripción breve de toda la tierra del Perú, Tucumán, Río de la Plata y Chile’ 
finished in 1605, was not published until 1908. The description of Coricancha in it probably comes from the 1570, when Lizárraga visited 
several times Cuzco.
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Inca architectural elements, which were hidden by the colonial constructions, have been uncovered. At the 
same time, a partial anastylosis of the Inca structures reconstructed several missing parts of the original walls.

To evaluate the importance of these interventions, just compare the photos of the famous niche in the east 
wall of the so called ‘Enclosure of the Stars’ in 1944 with its current appearance (Fig. 4), after the aforemen-
tioned restoration works.

Anyway, according to both archaeological and historical evidence, it seems that the external appearance 
of this complex would not be much different from other Cusco palaces: a complex consisting of a number 
of sheds or rectangular buildings, covered with straw, located around a central patio. It was surrounded by a 
polished stone wall. The number of structures located inside the enclosure is still to be established. According 
to the current research, it appears that there were all together nine buildings, and of these, all, but one, were 
connected directly with the central patio (Fig.18) 10.

The temple had a rectangular form, except for the western enclosure wall, which was curved, and higher 
than the others, because it rested on the side of a hill, giving it a balcony shape (Fig. 5 and 18).

Fig. 5. The curved wall of the 
‘balcony’ of the Coricancha 
(photo Jacek Kościuk).
Fragment inkaskich murów Co-
ricancha – zakrzywiona ściana 
tzw. „balkonu” (zdjecie Jacek 
Kościuk).

In summary, the current form of Coricancha has been profoundly altered since the Inca times. Although the 
general layout and part of the walls of the enclosures as well as the famous curvilinear balcony are undoubt-
edly authentic, in other parts we are confronted with the presence of restoration effects and contemporary 
anastylosis. Therefore, any study of archaeo-astronomic character must be carried out with extreme caution 
and, preferably, based on undoubtedly pre-Hispanic vestiges.

Regarding the historical references about the disposition of certain elements within the Coricancha, which 
could be associated with astronomical observations of some kind, the only existing information is that about 
the ‘… two seats on that wall, which the sun illuminated on rising…’.

The hypothesis on the astronomical-calendric 
function of the Coricancha (Qurikancha)
The hypothetical astronomical function of Coricancha and the result of studies by different authors, particularly 
those mentioned in the introduction, have been summarized as follows by Ian Farrington: 

10 This is what Farrington proposes, summarizing the existing evidence (Farrington, 2013: 166). Previously Gasparini and Margolies postulated 
that the Coricancha was formed by seven rectangular buildings: two larges on the south and north sides, two mediums on the west side, 
two smalls on the east side and one additional to the north-west (Gasparini, Margolies, 1977).
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It is clear that certain solar observations must have been made from Qorikancha, 
particularly of the sunrises and sunsets thought to be critical to the inkas, such as 
solstice, zenith, and anti-zenith. Various scholars have speculated about what was 
observed. For example, Zuidema (1982: 214) argued that both the June solstice sun-
rise and the heliacal rise of Pleiades could have been viewed above the alcove wall 
from the doorway between R-3 and R-4. The December solstice sunrise could have 
been observed from the southern terrace. In terms of sunsets, Bauer and Dearborn 
(1995: 77−78) provided evidence that the December solstice sunset behind Killke 
mountain could have been viewed from the corridor between R-3 and R-4 as well 
as from Intipampa (Farrington 2013, p.).

In their first studies, Zuidema and Aveni postulated a special role of the so-called ceques or 41 symbolic lines 
that came from the Coricancha and its vicinity. They considered these perfectly straight lines, visualized on the 
ground by successive sanctuaries or huacas (Fig. 6).

Some of those lines were supposed to mark a specific orientation for astronomical observations at the ho-
rizon (Zuidema 1982b; 206)11. Aveni and Zuidema suggested that from the Coricancha, with the help of the 
ceques lines, several solar phenomena could be observed, possibly a sidereal one.

Fig. 6. The distribution of the 41 lines or ceques, according to R.T. Zuidema (Zuidema, 2010).
Rozkład 41 linii zwanych ceques, wg interpretacji R.T. Zuidemy (Zuidema, 2010).

We can summarize their hypotheses in a few points.
1. During the December solstice, the sunset could be seen from the Coricancha looking towards the su-

canca located on the Chinchícalla hill (Cu-13:3): ‘the third [huaca], Chinchicalla, was a big hill with two 
markers which, when reached by the Sun, meant it was time to sow’ (Rowe, 1979:57).

2. According to Aveni and Zuidema, the east wall of the buildings on the terrace looks toward the azimuth 
angle 66° 44´. The azimuth is measured on the horizon and it is the angle between the North cardinal 

11 In his most recent works, Zuidema seems to have abandoned this idea, judging from the following statement: “… I already noted as an 
outstanding feature, that astronomical observation did not depend on the directions of the ceques…” (Zuidema 2010: 118).
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point (origin) and the point established by the intersection of the heavenly body (in this case, the sun) 
with the line of the horizon. This angle is calculated clockwise. Therefore, the established point of 66° 44' 
on Cusco’s horizon would be the place of the sunrise more or less around the 25th of May Gregorian style 
(which would be the 15th of May according to the Julian calendar in the 16th century). This date would be 
of great importance in the Cusco’s calendar according to the above-mentioned scholars12. There is, how-
ever, no proof of the existence of any sucanca located on this part of the eastern horizon of Cusco, but 
the corridor axis corresponds, more or less, to the direction of the Ceque An-5 (Zuidema; ceque III, 2b). 

3. This last alignment would be the one in the direction of the heliacal rising of the Pleiades – that is, when 
they appear in the sky, after being invisible since May, one hour before sunrise – between the 6th−9th of 
June according to the Gregorian calendar (27th−30th May, Julian style).

According to Zuidema, this relation is reinforced by the roles and attributions of the Ceque An-5 and, espe-
cially, of one of its huacas: Susumarca (An-5:8)13. We think that the first postulate, that the sunset was visible 
from Coricancha during the December solstice, is plausible because the sector of the horizon in which the 
sunset happens on the aforementioned date is undoubtedly visible from the temple, and it seems to match 
the location of one of the sucancas: [Cu–13:3] ‘The third (huaca) Chinchicalla is a big hill, with two markers, that 
when reached by the Sun meant it was time to sow’ (Rowe 1979). Nevertheless, even though Zuidema gave a 
very detailed debate and analysis of all the historical sources about this huaca (Zuidema 2011: 148ff.), we lack 
archaeological evidence about the precise location of these ‘markers’, as well as the distance between them. 

At this point, it is essential to ask the following question: what kind of supposed astronomical observations 
postulate Zuidema and Aveni for Coricancha? It is obvious that the practical observation of celestial phenom-
ena, requires some, even rudimentary, devices, such as a gnomon or properly planned and oriented buildings. 
It should also be noted that, when discussing devices used for tracking the movement of celestial bodies, two 
different categories of arrangements are considered:

Those, due to religious and ceremonial reasons, aimed at an approximate orien-
tation towards the rising or setting of the sun (or another celestial body) at some 
important moment in its annual transition across the horizon. In these cases, pre-
cision of astronomical observation is not so important but rather creating a visual 
effect for the masses of the faithful gathered in spacious plazas in the main cer-
emonial centres (Aveni 1981; Ziółkowski 2015).

Those, which may be called ‘precise astronomical instruments’, were intended for 
the use by a few priest-astronomers, as mentioned in some sources (Sarmiento 
de Gamboa, Anónimo 1906: 151−152). 

Recently, two such ‘precise astronomical instruments’ located within the perimeter of the Archaeological Park 
of Machu Picchu, namely Intimachay and the Mirador de Inkaraqay, were unveiled. (Dearborn, Schreiber and 
White 1987; Ziółkowski, Kościuk, Astete 2013; Astete, Ziółkowski, Kościuk 2018).

Looking at the evidence referred so far by Zuidema and Aveni, it is very difficult to decide which of the 
aforementioned categories they postulate for the case of Coricancha. We don’t precisely know the place, inside 
of the Coricancha’s perimeter, where such observations of the sun could have been made. With respect to this 
point, Zuidema tried to compare the historical data that were available with the position of the Incan structures 
inside the Coricancha. Taking this analysis as a basis, he proposed the hypothesis that a window might have 

12 This was the terminus post quem that marked the beginning of one of the calendric cycles.
13 It can be possibly identified with Susurpuquio, the place where the future Inca Pachacuti had his famous vision (Zuidema 1976, pass.; 1982: 

211, 212, 215−213). This huaca (and the direction of the ceque) was closely linked to the rituals dedicated to the Pleiades (ibid.).
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existed in the curved side of the perimeter wall of the Coricancha, from where the sunset might have been vis-
ible during the winter solstice from a structure called Inticancha (Zuidema 2011:134ff.)14. 

But, the same as in the case of the above-mentioned sukanka, these are assumptions, not evidence. In the 
absence of the latter, nothing specific can be said about the accuracy of such observations, or even about 
whether they were actually carried out. 

The alleged ‘calendar skeleton’ – the solar dates 
of the 25th May and the 18th July
We think that the second theory by Aveni and Zuidema is much more interesting. The corridor between the 
two ceremonial buildings (together with their facades) pointed, from the western side of Coricancha’s terrace, 
towards the sunrise on the 25th May and 18th July (Gregorian calendar). These dates (especially the first one) 
have been one of the key arguments from Zuidema to support his model of ‘quipu-calendar’, which would 
have had 328 nights/days represented by an equal number of huacas in the ceque system (Zuidema 1982; 
2011; 131ff.; 2014: 859). The gap in days between the 25th May and the 18th July, determined by the succes-
sive appearances of the rising sun in the direction indicated by the aforementioned corridor was, according to 
Zuidema, an argument that supported the alleged ritual importance of a cycle of 55 nights/days, that equalled 
a ‘double sidereal-lunar month’ (2 × 27.3 ≈ 55), a theoretical construction of great importance for his model of 
‘quipu-calendar’ (Zuidema 2011: 131ff.).

Critical analysis of Aveni and Zuidema’s hypothesis

The aforementioned assertions have, for years, been accepted at face value, without anybody making an effort 
to check in situ if the measurements made by Zuidema and Aveni in 1976 and 1980 were correct, and there-
fore, check the reliability of the explicative models made by these two scholars. Let us look more closely at the 
measurements made in Coricancha and one that constituted the foundation for these authors:

Our transit measurements reveal that the western wall is pointing to the horizon, 
towards an azimuth of 66° 44' (the average of the two measurements taken in 
1976 and 1980) of ±5', and that the eastern wall is looking towards an azimuth of 
248° 13' (both measurements from 1980), with the same margin of error. Therefore, 
the walls are anti-parallels by 1° 29'. The eastern horizon is elevated 5° 36' above 
the real horizon. The sunrise during the June solstice of the year 1500 AD happened 
at 64° 20', or around 5 solar discs (27 days) to the left (North) of the alignment15.

These claims are illustrated with two figures to facilitate the demonstration that follows (Fig. 7 and 8). It is 
important to note that the scholars, apparently, did not make their own survey of this sector of Coricancha, 
but they took some plans that existed at the time for reference.

Taking into account the dates used for this study (1976 and 1980), and some details that were unknown before 
the earthquake of 1950, which excludes the plan by Rowe made in 1944, then they had the following options:

 � the plan (a little bit schematic), published by Gasparini and Margolies in their classic ‘Inca Architecture’ 
(Gasparini and Margolies 1977),

14 Zuidema identifies it as “Inticancha”, in the north-western part of the enclosure, based on different assumptions, in turn, influenced by 
some descriptions of the Coricancha (Zuidema, 2010: 145, ff.). But the only archaeological evidence in support of his argument is limited 
to a re-interpretation of a piece of information from Max Uhle’s visit to the Coricancha in 1905. Zuidema himself summarizes the original 
information of the illustrious German archaeologist (prior to the re-interpretation) in the following way: ‘… Uhle reported that the wall he 
saw (which no one ever saw again) was a front wall approximately 12 meters long, with two doors and a niche in the middle of them. Uhle 
placed it just behind the north wall, which is an unlikely solution …’ (Zuidema 2010: 146).

15 Zuidema gives the following reference to these data, saying that they are: ‘… the astronomical measurements that Aveni and I took in 1976 
and in 1980…’; ‘… I continue his analysis taken from his 1980 notes (reproduced here with his permission)…’ (Zuidema 2010: 129).
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 � and, possibly, the plan published by Oscar Ladrón de Guevara in 1967 (Ladrón de Guevara 1967), but 
only as a reduced version and not the original in the scale of 1:100 (Fig. 9).

Fig. 7. The Coricancha and its 
astronomical alignments, ac-
cording to the interpretation 
of A.F. Aveni and R.T. Zuidema 
The authors apparently used 
as a basis for their analysis a 
published plan (Gasparini and 
Margolies, 1977.
Coricancha i jej astronomiczna 
orientacja według interpretacji 
A.F. Aveniego i R.T. Zuidemy. 
Jako podstawą do swoich analiz 
Autorzy ci ewidentnie posłużyli 
się wcześniej publikowanym 
planem Gasparini and Margo-
lies, 1977).

Fig. 8. Coricancha. Schematic 
reconstruction of the places of 
the sunrise of May 25 and July 
18 (Gregorian) as well as the 
Pleiades.
Coricancha. Schematyczna 
rekonstrukcja miejsc wschodu 
Słońca i Plejad 25 maja i 18 
lipca (daty wg kalendarza gre-
goriańskiego), wg modelu A.F. 
Aveniego i R.T. Zuidemy (Aveni, 
1981; Zuidema, 2010).
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Fig. 9. Plan prepared by Oscar Ladrón de Guevara in July 1960 during his work on Coricancha restoration16.
Rzut sporządzony przez Oscara Ladrón de Guevara w lipcu 1960 roku w czasie prac rekonstrukcyjnych w Coricancha.

Before going any further, it is important to point out that due to surveying technics available at that time, 
none of the plans are accurate enough for precise archaeo-astronomical studies, particularly when it comes to 
the measurement of the angles between their constitutive elements (passageways, walls, etc.)

Having opted, apparently, for the plan by Gasparini and Margolies, Aveni and Zuidema proceeded to cal-
culate their orientations through two solar observations – it is supposed in reference to some architectonic 
elements of Coricancha, easily recognisable on that plan. Nevertheless, there is still one doubt: where did they 
make their observations from? In other words: where did they place their transit instrument (theodolite) to 
observe the sun, determine the eastern horizon’s height, etc.? These questions lead us to the following one: 
how would the Inca people make their observations of the sunrise in the directions (and on the dates) that 
were considered important for the Zuidema/Aveni model? Or, in other words: in which exact place would the 
Incan priest-astronomer have to be ready to observe sunrise and the Pleiades from the passageway between 
the two ceremonial structures situated on the western side of Coricancha’s terrace?

16 We thank D. César Ladrón de Guevara for having granted us permission to consult and publish a copy of this important document, deposited 
in the personal file of his Father, the architect Oscar Ladrón de Guevara.
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To answer these questions, we can only make some suppositions based on the schematic drawings pub-
lished by the above-mentioned scholars to illustrate their hypothesis (Fig. 7 and 8). From these we can clearly 
state that they could have been hardly ‘accurate’ observations for two main reasons: 

 � first, the line of sight established by the above-mentioned passageway17 did not point at the horizon 
but to a point situated 3 degrees below,

 � second, in that direction on the horizon, there is no natural object (prominent rock, etc.), nor informa-
tion about the existence in the past of any artificial structure like a sucanca, that could have served as a 
reference point for the observations.

With these limitations, the only way to establish the more or less exact dates of the sun’s transit through the 
aforementioned corridor would be by observing the shadow projected by the jambs of its eastern door at 
sunrise. However, this would have been an approximate orientation, much less precise than the one that could 
have been obtained with the astronomical equipment of Inkaraqay and Intimachay mentioned above.

Leaving aside, for the time being, the technical issue of the alleged observations and their practical goal, let 
us come back to the main matter, i.e. the orientation of these parts of the temple. In 2011 and 2012, as part of 
the architectonic documentation project of the Coricancha carried out by a group from the Centre of Pre-Co-
lumbian Studies at Warsaw University, a 3D scan of the whole ceremonial complex was done18. Based on that 
data, a plan of the whole Coricancha had been prepared and referenced to geographical North through 15 
observations of the Sun disc made from the main court of the temple using a theodolite with a digital display. 
When it comes to the orientation of the Coricancha’s structures, these new measurements differ widely from 
Zuidema and Aveni’s ideas. To make it clearer, the debate about this critical topic is presented in several points.

The most significant difference is within the corridor of the western buildings19. This passageway is not 
oriented towards an azimuth of 66° 44' but of 67° 06'. This difference of almost 22 MOA means that the line 
postulated by Aveni and Zuidema doesn’t point to the sunrise on the 25th May and 18th July but on the 23rd May 
and 19th July20. Therefore, the time that lapses between the successive sun passages (at its rises) through the 
corridor axis, an event that was very important to Zuidema (Zuidema 2010: 131ff.) changes from 55 to 57/58 
days. Digressing slightly, let us try to answer a basic question, which is: where are all these very significant dif-
ferences coming from, at least in the archaeo-astronomical studies, between the results of Zuidema and Aveni 
and ours? Could an expert in archaeo-astronomy such as Aveni have been wrong in making observations about 
the sun? The answer is: no; his measurements, which served him as a reference, are accurate, they are almost 
the same as ours. The problem is down to the drawings that our colleagues used. That is:

1. As we have pointed out previously, because of time and logistical limitations, our colleagues did not have 
the opportunity of making their own survey of Coricancha (or, at least, of the temple’s central patio and 
the corridor), but they used the already existing plan of Gasparini and Margolies from 1977.

2. To orientate this plan with exact geographical North, they took solar measurements, installing a theod-
olite on the roof of the Coricancha’s church21, and like this, they concluded the exact orientation of the 
roof’s axis, assuming that this matched exactly the one in the nave of the building at ground level. This 
theory was used as the basis of the final orientation of the plan. To reconstruct what is at the root of this 
method, we must remember that contemporary buildings east of Coricancha prevent direct observa-
tion of this section of the horizon directly from the corridor in question. However, the eastern horizon 

17 By the way: with the observer located in which place of the corridor? At its western end, or on the contrary, on the east side, in the door 
leading from the patio?

18 The Centre is collaborating with the Authorities of the Convent of Santo Domingo of Cusco since 2006, carrying out a series of research 
works mainly in matters of diagnosis of the state of conservation of the historical patrimony of the Coricancha. The study of the architectural 
part was carried out in the years 2011−2013, within the framework of a project led by Sławomir Świeciochowski, who obtained for this 
purpose a grant from the National Science Centre of Poland. Specialists from several Polish scientific institutions took part in the project. 

19 It is noteworthy that the expression “the facade looks” in this or that direction, means in practice that the line perpendicular to the facade 
points to a given place on the horizon. Without going into the details of this topic, note only that the new measurements differ a bit from 
those presented by Aveni and Zudiema: the eastern façade of the patio actually looks at 247° 47' (and not 248° 13'), whereas in case of 
the western one, the difference is smaller, 66° 41' instead of 66° 44'. See the following note.

20 That, considering the moment of departure of the star from the moment of appearance of its first rays on the horizon, as represented by 
Aveni in his reconstruction of the phenomenon (Aveni, 1981; Zuidema 2010: 131). In 1500 AD, these phenomena occurred, on dates of the 
Julian calendar, on May 14 and July 10, respectively (reconstruction carried out with the Cartes du Ciel 3.6 program and Stellarium 0.12.4).

21 Anthony F. Aveni confirms this in a personal communication (Aveni, letter from June 1, 2015).
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is clearly visible from the relatively easily accessible roof over the main nave of the church. In turn, by 
analysing the plan of Gasparini and Margolies, it is easy to see that the axis of the corridor is practically 
parallel to the nave axis of the main church set between the northern and southern pillars of the nave22.

3. The rest of the orientations (the axis of the corridor on the west side of the terrace, etc.) were established 
based only on the analysis of the aforementioned plan.

4. What the 3D scan of the Coricancha and the plan based on it made in 2012−2014 have revealed is that 
the axis of the temple’s roof does not match the axis of the nave at ground level. The difference between 
both is 0° 22' (see Fig. 10 and 11)23. In other words: projecting towards ground level the orientation es-
tablished for the church’s roof, the authors unwittingly introduced an error of 0° 22' in the orientation 
of their plan of reference24.

5. Other inaccuracies crept in while interpreting the aforementioned plan, whose precision, as we have al-
ready pointed out, was not enough for the goals of an archaeo-astronomical study.

Fig. 10. Coricancha. Plan of the patio and the surrounding buildings with the orientations based on the new measurements 
taken in 2011−2012 and 2014. The precision of the orientations is of the order of ±2 MOA. Note, that the axis of the corridor 
points to azimuth 67° 06' and not 66° 44' as proposed by R.T. Zuidema The consequences of that are discussed in the text. 
(Prepared by J. Kościuk, B. Ćmielewski, M. Ziółkowski).
Coricancha. Rzut patio i otaczających je budynków zorientowany według nowych pomiarów z lat 2011−2012 i 2014. Dokładność 
orientacji rzędu ±2 minut kątowych. Azymut osi korytarza to 67° 06' a nie 66° 44' jak sugerował R.T. Zuidema. Konsekwencje 
tej różnicy dyskutowane są w tekście. (Opracowanie: J. Kościuk, B. Ćmielewski, M. Ziółkowski).

22 This is confirmed by the results of our 3D laser scan from 2011−2012 – the difference in orientation between the two axes lies within 3'.
23 However, it should be admitted that this difference would be extremely difficult to grasp by classical measurement methods. It was revealed 

only by analysing 3D cloud of laser scanning points, representing the church’s main aisle and the roof. The situation is further complicated 
by the fact that the pillars of the main nave of the church converge to the east at an angle of about 3 degrees.

24 It is worth mentioning that in a more recent work, A.F. Aveni had modified the axis orientation of the corridor and gave it a value close to 
the one we obtained, that is, a bit more than 67° (Aveni, 1997), but R.T. Zuidema had apparently not taken into account this change, and 
continued using the previous value (Zuidema, 2010, 2014).
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All this has some important consequences, because, as has been previously stated, the two key points of 
all the quipu-calendar model, namely the date – May 25th – as well as the time span of 55 days25, lose their 
relevance26. In short, this theoretical model remains without any archaeo-astronomical basis.

Fig. 11. Coricancha. Schematic reconstruction of the view 
towards the eastern wall of the patio and the horizon. In light 
grey – according to A.F. Aveni and R.T. Zuidema. In black and 
colour- according to J. Kościuk and B. Ćmielewski. Setting 
aside the difference in the orientation of 22 MOA between 
the two estimations, the corridor between R-3 and R-4 could 
not be used for precise astronomical observations (prepared 
by J. Kościuk, B. Ćmielewski, M. Ziółkowski).
Coricancha. Schematyczna rekonstrukcja widoku w kierunku 
wschodniej ściany patio i horyzontu. Linie jasno szare: według 
A.F. Aveniego i R.T. Zuidemy; linie czarne: według J. Kościuka 
i B. Ćmielewskiego. Pomijając różnicę w orientacji rzędu 
22 minut kątowych między obiema estymacjami, korytarz 
pomiędzy budynkami R-3 i R-4 nie mógł służyć do precyzyj-
nych obserwacji astronomicznych (opracowanie J. Kościuk, 
B. Ćmielewski, M. Ziółkowski).

The seats of the Inca (and the Sun)

The critical review of the hypotheses formulated about the possible function of Coricancha as a certain type of 
astronomical observatory gives somewhat disappointing results: either there are conjectures without a tangi-
ble archaeological basis, or, in the case of the hypothesis of ‘quipu-calendar’ the supporting arguments turned 
out to be rebuttable.

Let us then go back to the only historical reference, related directly to some device inside Coricancha, ori-
ented towards the sun: the two ‘seats of the Inca’ (or, alternatively, of the effigy of the sun). As we have men-
tioned in the introductory part of this paper, the reference in question comes from two chroniclers of the 16th 
century: Pedro Cieza de León and Bartolomé de las Casas. Both authors speak of a wall, provided with two 
seats or niches, which were illuminated by the sun at a certain moment of the day. The difference between 
these testimonies is that Cieza de León speaks of two seats facing the rising sun: ‘two seats in that wall, which 
the sun illuminated on rising’.

On the other hand, de las Casas talks about niches on both sides of a wall, one illuminated at the sunrise 
while the other at the sunset: ‘… and on the wall, there was a niche where the image of the Sun was put, on the 
mornings, when the sun is rising. (…) and after noon they passed the image to the opposite part’.

25 Considered by Zuidema as the equivalent of ‘two sidereal lunar months’, see above in the text
26 By the way, the rise of the Pleiades could have been observed from the aforementioned passageway in ca. 1500 AD, but only about 1 and 

a half degrees to the North of the corridor’s axis.
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Leaving Coricancha for a moment, let us check if a device of this type, and with this function, has been reg-
istered in some undoubtedly Inca construction? The answer is positive, although the structure in the question 
is very far away from Cusco: it is the Inca temple of Ingapirca, in Ecuador.

 
Fig. 12. The Castillo part of Ingapirca, according to Charles Marie de la Condamine. Left – the general layout of the compound. 
Right disposition of the niches in the transversal wall of ‘Cuerpo de Guardia’ (interpretation of the original La Condamine’s 
plan by M. Barnes and D. Flemming, 1989).
Kompleks zwany „El Castillo w Ingapirca, wg Charles’a Marie de la Condamine (1742). Po lewej: ogólny rzut zespołu. Po 
prawej: układ nisz w murze działowym budynku „Cuerpo de Guardia” (interpretacja oryginalnego planu La Condamine’a 
wg M. Barnes i D. Flemminga, 1989).

Fig. 13. The ‘Cuerpo de Guardia’ building with the representation of the 
alternative illumination of its rooms throughout the year (Ziółkowski, Sadowski 
1991): WSS – December Solstice Sunset; WSR – December Solstice Sunrise; 
SSS – June Solstice Sunset; SSR – June Solstice Sunrise.
Rzut budynku „Cuerpo de Guardia” ze schematycznym przedstawieniem 
zmian w oświetleniu jego pomieszczeń w ciągu roku (Ziółkowski, Sadowski 
1991): WSS – zachód Słońca w przesileniu grudniowym; WSR – wschód Słońca 
w przesileniu grudniowym; SSS – zachód Słońca w przesileniu czerwcowym; 
SSR – wschód Słońca w przesileniu czerwcowym.

The most notable building of the Ingapirca is the so-called ‘El Castillo’: a semi-elliptical platform, 36 m 
long and 4 meters high, with a stone wall erected with finely carved stones. At the top of the platform, in its 
middle part, there is a small building traditionally called ‘Cuerpo de Guardia’, or Guards’ Room. This structure 
consists of two rooms without any communication between them, separated by a dividing wall. Both rooms 
are adorned, in their interior and exterior walls, with trapezoidal niches of various sizes.

The platform and the building above it have been the object of intense reconstruction and anastylosis works. 
Fortunately, we have a quite detailed plan of this compound, made already in 1746 by the French astronomer 
Charles Marie de la Condamine. This valuable document presents even the original arrangement of the niches 
in the transverse wall (Fig.12).

In the 1980s, a detailed archaeo-astronomical study of this temple was carried out by one of the Authors, in 
collaboration with the astronomer Robert M. Sadowski (Ziółkowski, Sadowski 1991). According to the results of 
this study (Fig. 13), it seems that the orientation of ‘Cuerpo de Guardia’ has been conceived in such a way that 
the two rooms of the building serve alternately during the year depending on the illumination of the central 
part (and niches) of the transverse wall by the rays of the Sun. The Eastern Room was illuminated by the rays 
of the rising sun in the period close to the December solstice (the orientation of the axis corresponding to the 
sunrise on November 13th and January 30th) whereas the Western Room was illuminated by the setting sun 
in a period close to the solstice of June (the axis indicating the position of the sun on May 16th and July 28th).



22 MAriusZ ZiółKOwsKi, JAceK KOściuK

Now let us go back to Coricancha: is there an architectonic element, similar in structure and function to 
the transversal wall (with niches) of ‘Cuerpo de Guardia’? Let us remember that a special, portable, object of 
worship was kept in the Coricancha, which reflected the sun’s rays: it is the figure called Punchao, the principal 
effigy of the solar cult of the Inca Empire. Punchao fell into the hands of the Spaniards in 1572 during the final 
attack on the last Inca redoubt of Vilcabamba and was later sent to Spain. Fortunately, we have a description, 
although short, of this effigy: ‘The idol punchau is made of casting gold (...) it had a way of small shields of gold 
around it, so when the rays of the Sun reflected from them, they [the worshipers] could never see the idol but the 
radiance ...)’27. The information about the ceremonial importance of the radiance, produced by this solar image 
at the moment of being illuminated by the rays of the sun is confirmed by other sources28.

Fig. 14. The image of Punchao represented in a drawing 
by Guamán Poma de Ayala, entitled Pressure of Tupa 
Maru Inqa, infant, king. He is held prisoner with his crown 
by Captain Martin García de Loyola (Guamán Poma, fol. 
449 [451]). The king walks barefoot, with his symbols of 
power. Another Spanish takes a small statue, above which 
an aureole of rays is represented. It indicates, that this is 
an effigy of the Sun, protector of the Inca dynasty. From 
the description in the letter of Francisco de Toledo (see 
in the text) it turns out that this was certainly the figure 
of the Punchao.
Przedstawienie Punchao na grafice Guamán Poma de 
Ayala zatytułowanej Uwięzienie Tupa Amaru Inqi, infanta 
i króla. Prowadzi go uwięzionego i z koroną kapitan Martín 
García de Loyola (Guamán Poma, fol. 449 [451]). Król idzie 
boso dzierżąc symbole swojej władzy. Jeden z Hiszpanów 
niesie mały posążek nad którym widać aureolę światła 
wskazująca że jest to wyobrażenie Słońca – protektora 
inkaskich dynastii. Opis zawarty w liście Francisco de Toledo 
(patrz w tekście) potwierdza że jest to przedstawienie 
Punchao.

With this evidence in memory, we now return to Cusco and the Coricancha. Are there elements within this 
temple similar to those described by Spanish chroniclers? Trying to answer this question we must remember 
that only two buildings (Fig. 18; R2 and R3) are extant (although partially reconstructed) to the degree, which 
allows us to interpret their detailed layout. For another two (R 1 and R4) the northern perimeter walls are miss-
ing and their exact plan can be deducted only by analysing still preserved foundations (R4) or comparison with 
dimensions of the neighbouring one (R1). The only remains for other five structures (R-A ÷ R-E) are partially 
preserved foundation walls – just enough to propose the general outline and position of these buildings, but 
nothing to judge about details of their exterior and interior arrangement.

The most inspiring description of Pedro Cieza de León tells us about ‘… two seats in that wall, which the sun 
illuminated on rising …’. The only walls, which are eastwardly orientated are the ones of R-3 and R-4 forming 
ca. 30.25 m long section (Fig. 18). Its left (southern) part corresponds to R-3, while the right part (belonging to 
R-4) is only partially preserved. In the centre of the former one, a niche is extant with evident traces of fittings 
(Fig. 4) meant to receive covering by gold plates, well attested by Spanish chroniclers. Oscar Ladrón de Guevara 

27 The English translation we provide is an abbreviation of the somewhat longer original description: "El ydolo punchau que quiere dezir dia 
y es el del sol que dio las leyes del culto desde la la ciudad del Cuzco a todo el reyno (…) es de oro baziado con vn corazon de massa en vna 
caxica de oro de dentro de el cuerpo del ydolo y la massa de polvos de los corazones de los yngas pasados (…) tenia vna manera de patenas 
de oro a la redonda para que dandoles el sol relumbrasen de manera que nunca pudiesen ver el idolo sino el rresplandor …)” (Francisco de 
Toledo, Carta al cardenal Sigüenza, Chicacopi, 19 octubre 1572 in: Roberto Levillier, 1924, t. IV, pp. 501−502).

28 The most important is that of the chronicler Juan de Betanzos, who also confirms the modest dimensions of this effigy: ‘the size of a one-
year-old child’ (Betanzos 1987, p. I, Chap. XI, pp. 51−52). Compare also the drawing and a short description of the effigy by Guaman Poma 
(1615/1616 fol. 449−450 [451−452]. – Pierre Duviols carried out a detailed analysis of the existing historical relations about this figure, 
as well as about the possible modifications that were made on it during the reign of 7 or 8 Inca sovereigns (Duviols, 1976). See also the 
discussion on this matter in Ziółkowski, 2015, pp. 94−99.
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Aviles when preparing drawings for partial anastylosis of this wall decided to place the corresponding niche 
also in the northern section of this wall, which has finally not been reconstructed (Fig. 15). The similarity with 
the account of Pedro Cieza de León is striking – among still preserved or at least theoretically reconstructed 
architectural details of Coricancha these two niches are the only items, which might fit his description. 

Fig. 15. Reconstruction of eastern façade of R-3 and R-4 prepared by Oscar Ladrón de Guevara Aviles during his work on 
Coricancha restoration in 1963.
Rekonstrukcja wschodniej elewacji budynków R-3 i R-4 sporządzona przez Oscara Ladrón de Guevara Aviles w 1963 roku 
w czasie prac konserwatorskich w Coricanchy.

table 1. Table 1. Reconstruction of the position of the Sun above the eastern horizon as seen from the Coricancha Temple 
on 10.06.1500 AD (Julian date).
Rekonstrukcja pozycji Słońca obserwowanego ze świątyni Coricancha 10.06.1500 n.e. (wg kalendarza juliańskiego) nad 
wschodnim horyzontem.

h [°] v [°]
The first ray of the Sun 64°.228 5°.724
The centre of the solar disk on the horizon 64°.168 5°.737
The entire solar disk visible above the horizon (the center of the solar disk) 64°.077 6°.021
The centre of the solar disk above R-1 and R-2 roofs and sun’s rays roughly 
perpendicular to the eastern façade of R-3 and R-4 (ca. 1 month before and 
1 month after the June solstice)

ca. 66°.7 ca. 11°.5

Only right side of the famous niche of the so called ‘Enclosure of the Stars’ is fully preserved, while the 
left side has been only partially reconstructed leaving two holes in the central part. There is rather no doubt 
that there has been another stone block, now missing, filling the lower gap. The upper hole is a window well 
attested by the shape of the small lintel missing on the photo from 1942 (Fig. 4 – the photo on the left side) 
but found in 1960 by Oscar Ladrón de Guevara in a backfill of the staircase (Fig 15 – Oscar Ladron annotation 
above the lintel).

What might have been its function? There are two possibilities: to illuminate the interior of the room R-3 
during a specific period of the year and moment of the day, or to observe, from the inside of the room, a spe-
cific part of the (night?) sky.

But for what purpose? With regards to the first possibility, certainly not for illumination of some objects 
in the niches in the inner, western wall of the room. It would only be possible with a flat eastern horizon, and 
this isn’t the case. Since the sills of the niches are on the same height as the lower part of the discussed open-
ing, the sun’s rays will never illuminate the niches (see fig. 16 and table 1). Taking into account the roofs of the 
buildings located on the eastern side of the patio, the sun’s rays will illuminate only the part on the wall below 
niches, or the floor or the room R-3. For the purpose of precise observations of the rising Sun some addition-
al structural elements inside this room would be necessary e.g. markers (lines?) on the wall and / or the floor. 

It is worth noting here that the chronicler Sarmiento de Gamboa mentions the existence in the area of Cuz-
co of a gnomonic device with such characteristics:
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… considering where the sunlight fell through those holes at the time of fallowing 
and planting, he made marks on the ground […]. And as he had adjusted these 
posts precisely, he put for permanence in their place some stone columns with the 
[same] measurements and holes as the posts, and all around he ordered the ground 
paved, and on the stones made certain leveled lines conforming to the movements 
of the sun which entered the holes […]. And he delegated people to take charge of 
these clocks… (Sarmiento de Gamboa 1906, Chap. 30 [1571] – English translation 
according to Bauer and Dearborn 1995: 37). 

We postulated the existence of similar observation system in the case of the observatory at El Mirador de Inka-
raqay (Astete, Ziółkowski, Kościuk, 2016/2017, pp. 20−21). 

Fig. 16. E-W section across R-3 building with the simulation of sun rays on the day of the June solstice. A – the theoretical 
direction of the sun’s rays at the moment of rising above the horizon, B – the actual direction of sunlight taking into account 
the existence of roofs over R-1 and R-2. Angular data according to Table 1. (Prepared by J. Kościuk).
Przekrój W-Z przez budynek R-3 z symulacją padania promieni słonecznych w czasie przesilenia czerwcowego. A – teore-
tyczny kąt padania pierwszych promieni słonecznych w momencie wschodu słońca nad linią horyzontu. B – faktyczny kąt 
padania pierwszych promieni słonecznych biorący pod uwagę dachy nad budynkami R-1 i R-2. Dane kątowe według Tabeli 2. 
(Opracowanie J. Kościuk).

Fig. 17. Theoretical reconstruction of Punchao placed in the niche of the eastern 
façade of the so called ‘Enclosure of the Stars’. (Prepared by J. Kościuk. Fragment 
of Oscar Ladrón de Guevara Aviles reconstruction used as a background)
Teoretyczna rekonstrukcja figurki Punchao umieszczonej w niszy na wschodniej 
elewacji tzw. „Enclosure of the Stars”. (Opracowanie J. Kościuk. Fragment 
rekonstrukcji autorstwa Oscara Ladrón de Guevara Aviles użyty jako tło).
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On the other hand, it seems very likely that the niche in the R-3 facade (and the alleged second one, in the 
R-4 façade), both covered with gold plates, served to achieve already mentioned radiation effect, so desired 
from the ceremonial point of view. Looking for places which might fit Pedro Cieza de León description of ‘… 
two seats…’ this might be the best choice. Perhaps not inside the niches, but rather in front of them since the 
niches are too narrow and too shallow for humans to seat comfortably in29. What might, however, fit well into 
the seats in the niches, is mentioned above the statue of Punchao – the effigy of Sun attested by many sourc-
es as being kept in Coricancha (Fig. 17).

The most spectacular effect of Punchao and niches radiating in sun-light will be when sun rays are nearly 
perpendicular to the wall surface. The normal to the wall in question is at the azimuth 66° 41' 25" (Fig. 11), so 
the niches will be in full, perpendicular sun-light for at least one month before and one month after the June 
solstice, roughly one hour after the astronomical sun rise due to R-1 and R-2 roofs obscuring the eastern horizon. 

Still remains the critical analysis of the second account – that of Bartolomé de las Casas describing ‘… a niche 
where the image of the Sun was put, in the mornings, when the sun is rising. (…) and after noon they passed the 
image to the opposite part, in another lace, so the setting Sun faces the effigy…’. Although the existence of similar 
niches is attested by the quoted above Ingapirca example (Fig. 13), there is no room for such the arrangement 
within the perimeter of Coricancha (Fig. 18).

Let us now consider the second possibility, i.e. the observation of a specific part of the night sky from inside 
of the room R-3. Of course, the observed section of the sky changed, depending on the place where the ob-
server stood (or rather sat) inside of the room. Reconstructing the situation at the beginning of June 1500 AD, 
we note that an observer, sitting at the foot of the inner western wall of the R-3 room, a little bit S of the axis 
of the window, could have seen, close to the inner left border of the window, the rising Pleiades at a height of 
about 10 degrees above the horizon, it means, above the roofs of buildings on the eastern side of the patio. 
However, the problem what could be observed through this window in the night sky, requires further analysis.

Conclusions

Let us then return to the question already asked in the title of this paper: are there evidences that accurate as-
tronomical observations have been performed within the Coricancha Inca compound? And if so, of what kind? 
We can answer this question in points:

1. As we have shown above, in the preserved remnants of the original, indisputably Inca buildings of Cor-
icancha, we do not find elements, but one (see below p. 5), that could be used for precise astronomical 
observations, nothing similar to the well documented observatories of Intimachay and El Mirador of 
Inkaraqay (both in the Park National Machu Picchu)30

2. The hypothesis of A.F. Aveni and R.T. Zuidema that the corridor between buildings R-3 and R-4 on the 
west side of the central patio filled this kind of function (compare Fig. 7) can’t stand criticism. First, the 
line of sight established by the above-mentioned passageway did not point at the horizon but to a point 
situated 3 degrees below. Second, in that direction on the horizon, there is no natural object (promi-
nent rock, etc.), nor information about the existence in the past of any artificial structure like a sucanca, 
that could have served as a reference point for the observations. Finally, the direction designated by 
the corridor axis does not correspond to the dates postulated by Aveni and Zuidema of the sunrise on 
May 25 and July 18, the key for the calendar part of their hypothesis related to the presumed 328-day 
quip-calendar cycle.

3. Of course, one can’t exclude the possibility, that such a kind of accurate observations were performed 
from an unidentified place of the western part of the Coricancha, for example in the relation with a 
sukanka erected in an adequate place on one of the hills to the West of the temple. However, there are 
no archaeological evidences that could firmly support this hypothesis.

4. On the other hand, the information provided by the Spanish chronicler Pedro Cieza de León, about the 
existence in Coricancha of two ‘seats’ lit by the rising sun seems to be confirmed. The finely decorated 

29 For their exact dimensions see Table 5 in the Appendix at the end of this paper.
30 See Dearborn, Schreiber and White, 1987; Ziółkowski, Kościuk, Astete 2013; Astete, Ziółkowski, Kościuk 2018).
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niche in the façade of the building R-3 fits well this historical description. The second such a niche/seat 
may have been positioned in the northern part of this wall, now unfortunately destroyed, of the building 
R-4 (Fig 16). However, it should be emphasised that even in this case it is difficult to talk about precise 
astronomical observations, but rather on a visual effect (blinding glare), a performance important within 
the frame of the Inca solar cult (Fig. 15).

5. The only existing original architectonic element, that can be used for more precise observations, is the 
window in the niche in the façade of the building R-3. It should be noted that a window so small in size 
could not be placed by builders in such a special place without a precise and specific purpose. The ob-
servation function seems very likely here. Two, not mutually exclusive, hypotheses can be considered: it 
was either for gnomonic observations of the Sun’s rays falling into the room at sunrise, or observations 
from within the building R-3 of a specific fragment of the night sky. However, both hypotheses will re-
quire further research to determine, what kind of event and/or celestial bodies were indeed subject to 
observation.

Final remarks

What we have presented in the present paper is only part of a multidisciplinary study on Coricancha, whose 
results we hope to publish soon. However, it seemed important to present to the public an alternative view of 
the supposed astronomical function of this temple, a hypothesis extant for many years in the literature of the 
subject, and widely accepted without prior critical evaluation of its bases. 

But it is to be emphasised that our predecessors, with the means available at that time, made a careful study, 
formulating an interesting hypothesis about the Inca sky-lore and calendric. If with the passage of time, the 
new data are forcing us to review the previous postulates, this does not reduce the importance of the scientific 
contribution of the aforementioned scholars. They opened a research path, which others are now following.
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Annex. Preliminary observations on Coricancha metrology

As a conclusion of a methodological nature, it is important to underline the importance of new technologies, 
such as 3D laser scanning, particularly for the study of complex architectural structures like the Coricancha 
Temple. Beside precise measurements giving a good starting point to verify earlier surveys, it results in the 
abundant amount of data which might be used also for metrological studies.

table 2. Comparison of Coricancha main walls dimensions.
Porównanie długości głównych ścian świątyni Coricancha.

Our measurementsA Farrington datab

wall length [m] length [m]
N1 84.58 N 74.30
N2 87.61  
E 70.57 E 41.90

S1 41.03 S ?
S2 85.61  
W1 69.34 W 85.60
W2 87.70

A According to the results of our 3D laser scanning project. Please note that N2 + E + S1 + W2 = 286.91 ≈ 400 single steps (of ca. 72 cm) 
mentioned by Pedro Cieza de León in his description of Coricancha (Cieza, II p., Cap. XXVII: 105−107)

B Farrington 2013, p. 170.

Fig. 18. Coricancha enclosure dimen-
sions according to 3D laser survey. Letter-
ing corresponds with Farrington naming 
convention (prepared by J. Kościuk).
Wymiary muru obwodowego Coricancha 
według wyników laserowego skanowania 
3D. Oznaczenia literowe zgodne z kon-
wencją nazw przyjętą przez I. Farringtona. 
(Opracowanie J. Kościuk).

According to the archaeological and historical data, “it is estimated that the temple enclosure dimensions 
were north side, 74.3 m (46r); west, 85.6 m (53r); and east, 41.9 m (26r)” (Farrington 2013, p. 170). 

At this point, we must admit that there must be apparently a confusion between dimensions of particu-
lar walls given by Farrington. The following table (Table 2) and the plan (Fig. 18) illustrate the differences we 
noticed. The plan is based on an original drawing of Oscar Ladrón de Guevara (Fig. 9) kindly provided to the 
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Authors by his son D. César Ladrón de Guevara and adjusted according to the results of 3D laser scanning 
project done in 2011−201432. It should be stated however that results presented in Table 2 depend greatly on 
the way the measurements were taken – at the foot of the wall, at a certain height above the ground or on 
the foundation level.

Following the presented above measurements of different parts of Coricancha, we are tempted to summarize 
these observations from the metrological point of view. Although our general study on Coricancha metrology 
is still not finished, some primary observations can be already offered, especially that they might be useful for 
any further archaeo-astronomical studies on Coricancha where not all the walls and details are fully preserved.

To begine, we can analyse the already quoted Coricancha main walls dimensions (Table 2). In his Cusco 
publication, Farrington gave dimensions of main Coricancha walls both, in meters and rikra (Farrington 2013, 
p. 170). Following these data, one arrives at the averaged rikra length of 1.614 m (Tabele 3). Using an analogous 
procedure in relation to our measurements we get rikra of 1.649 m. At this point, however, we must remind 
that none of these measurements was taken on the foundation level where possibly one could trace the orig-
inal measurement units used by Inka builders. This may explain differences in reconstructing the length of the 
original measuring unit (rikra) – so, these results should be not considered as conclusive.

table 3. Estimation of rikra length based on dimensions of Coricancha main walls.
Estymacja miary rikra na podstawie długości głównych ścian świątyni Coricancha.

Farrington dataA Our measurementsb

wall Length 
[m] n rikra [m] wall Length 

[m] n rikra [m]

N 74.30 46 1.615 N1 84.58 51 1.658
N2 87.61 53 1.653

E 41.90 26 1.612 E 70.57 43 1.641
S ? ? S1 41.03 25 1.641

S2 85.61 52 1.646
W 85.60 53 1.615 W1 69.34 42 1.651

W2 87.70 53 1.655
average rikra 1.614 average rikra 1.649

A – Farrington 2013, p. 170.  B – According to the results of after mentioned 3D laser scanning project.

Fig. 19. Estimation of quanta 
for Coricancha main walls.
Estymacja quanta dla głów-
nych ścian Coricancha.

32 The project has been executed in 2011 by Janusz Janowski and Marta Bury of the Institute of Archaeology of the University of Warsaw with 
Leica ScanStation 2 facilitated by the Institute of Archaeology of the University of Warsaw and completed in 2012−2014 by Jacek Kościuk 
and Bartłomiej Ćmielewski from the Department of History of Architecture, Art, and Technology of the Wroclaw University of Science and 
Technology (Poland) with Leica ScanStation C10.
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It is intriguing, that rikra equal to 1.649 m corresponds with our reconstruction of rikra length based on 
niches spacing and dimensions of original (not reconstructed) walls of Coricancha, where a much larger set of 
measurements has been analysed33. The cosine quantogram method (Kendall 1974; Pakkanen 2001) was used for 
these estimations (Fig. 19). Two local maxima of cosine quantogram function were detected. The first (10.3 cm) 
is corresponding with incaic unit yuku, the second (20.5 cm) fits well with another unit – k’apa.

Since the system of ancient incaic units seems to be based on multiplication by factor 2 (Agurto 1987; Bau-
din 2003; Rostworowski 1978; Rowe 1946), therefore we can attempt to reconstruct the whole system using 
the first two items of the series. The length of rikra reconstructed in this way will be around 1.64 m (Table 4).

table 4. Reconstruction of rikra length based on cosine quantogram estimation for Coricancha main walls.
Rekonstrukcja miary rikra metodą cosine quantogram na podstawie długości głównych ścian świątyni Coricancha.

Unit Length [cm] 
rikra 164
sikya 82

khocok 41
k’apa 20.5
yuku 10.3

table 5. Reconstruction of yuku length based on dimensions of the so called „Enclosure of the Stars” niches.
Rekonstrukcja miary yuku na podstawie wymiarów nisz w tzw. „Enclosure of the Stars”.

width at 
the bottom 

[cm]
height [cm]

width at 
the top 

[cm]
Depth [cm]

height of the window 
above the bottom of 

the niche [cm] 
EASTERN NICHE 94.5 210.5 83 43.5 145.5
WESTERN NICHE 93 211.7 84.5 32 145

yuku as calculated from 
the dimensions of the 

eastern niche
10.5 10.5 10.4 10.9 10.4

yuku as calculated from 
the dimensions of the 

western niche
10.3 10.6 10.6 10.7 10.4

averaged yuku [cm] 10.4 10.6 10.5 10.8 10.4
average [cm] 10,5

Fig. 20. Estimation of quanta 
for the so called ‘Enclosure of 
the Stars’ niches.
Estymacja quanta dla nisz 
tzw. „Sali Gwiazd”.

33 This study is however still in progress and will be published separately.
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Further on, we can continue with already mentioned, far more precise34 measurements of the niches in the 
east wall of the so called ‘Enclosure of the Stars’. Using 25 measurements of both, the eastern and the western 
niches we are ending with the average length of yuku as 10.5 cm (Table 5). This, can be also verified by cosine 
quantogram method. The result of 10.49 cm (Fig. 20) confirms our previous estimation.

Using again multiplication by factor 2, the length of reconstructed in this way rikra will be around 1.68 m 
(Tabele 6) – the value already suggested by Maria Rostworowski de Dies Canseco (Rostworowski, 1978).

table 6. Reconstruction of rikra length based on cosine quantogram estimation for the so called ‘Enclosure of the Stars’ 
niches (Fig. 4).
Rekonstrukcja miary rikra metodą cosine quantogram na podstawie wymiarów nisz w tzw. „Enclosure of the Stars” (Fig. 4).

Unit Length [cm] 
rikra 168
sikya 84

khocok 42
k’apa 21.0
yuku 10.49

To sum up all this information we can conclude that the most likely length of rikra was between 1.64 and 
1.68 m. Dividing these values   in succession by 2, we will get lengths for the remaining units of the metrological 
system which might have been used by Coricancha builders (Table 6).
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Streszczenie: Coricancha (Qurikancha, Qorikancha) była najważniejszą świątynią w Cuzco, stolicy Imperium Inków Tawantin-
suyu. Hiszpańscy Konkwistadorzy mieli okazję zobaczyć ją, i jej legendarne bogactwa, w listopadzie 1533 r., po wkroczeniu do 
Cuzco. Coricancha była miejscem kultu głównych świętych przedstawień inkaskiej religii, w tym figury Słońca, zwanej Punchao. 
Z tego wczesnego okresu pochodzą też wzmianki, niestety niezbyt precyzyjne, o specyficznej orientacji niektórych elemen-
tów świątyni, w celu uzyskania odblasku wschodzącego (lub zachodzącego) Słońca m.in. na wspomnianej figurze Słońca. 
Na tej podstawie źródłowej, oraz w oparciu o istniejące jeszcze fragmenty oryginalnej inkaskiej Coricancha, sformułowano 
szereg hipotez dotyczących możliwej astronomicznej funkcji tej świątyni. Szczególne znaczenia uzyskała hipoteza R.T. Zui-
demy i A.F. Aveniego, zgodnie z którą obserwacje prowadzone w Coricancha stanowiły strukturalny szkielet specyficznego 
inkaskiego cyklu kalendarzowego, liczącego 328 dni. W niniejszym artykule przedstawiona jest krytyczna analiza tej hipotezy, 
na podstawie długoletnich badań i pomiarów przeprowadzonych w Coricancha przez autorów tekstu.

słowa kluczowe: Inkowie, Coricancha, Punchao, orientacje astronomiczne, inkaski kalendarz, metrologia
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Introduction

Modern cities are drowning in a sea of artificial light. The phenomenon of a 24-hour city has been labelled in 
scientific literature as the an end of the night [Bogard 2013] or even a nyctophobia of western cities [Ederson 
2015]. Merely 150 years of electrical lighting has made humanity accustomed to the comfort of brightness after 
dark. A change in the urban lifestyle has already become evident in the city nightscape and the brightness of 
urban spaces have grown into one of the highest values for urban communities. Public space has become ac-
cessible at any time without any restrictions and for everyone, giving a psychological comfort and a democratic 
sense of security [Brandi, Geissmar-Brandi 2007]. The real value of artificial lighting is the possibility to individu-
alize one’s lifestyle and remain active during the time of natural darkness. This phenomenon has been named “a 
time sprawl” and in in the Polish literature is also known as “the night-time urbanization” [Rozwadowski 2007].

Recent decades have brought about the development of an outdoor lighting at an unprecedented scale. 
Light is no longer used solely to maintain the public space or improve its accessibility after dark, but also to 
aestheticize and commercialize it, by expanding its visual attraction, improve orientation and stress identity of 
places [Martyniuk 2014]. Lighting still plays a dominant role in road lighting, becoming more and more intense 
as urban technical infrastructure develops. Light is also used to strengthen the subjective sense of security 
through private outdoor lighting of workplaces, apartments or industrial plants.

The increase of the night-sky brightness, as a result of urbanized areas expansion, reflects not only the 
scale, but also the approach to lighting planning of such areas [Walker 1977]. Artificial brightness has quickly 
became a symbol and a determinant of distinction between cities and provinces, however, the problem of light 
pollution is severe even for relatively small settlement units [Kyba et al. 2017]. 

Acknowledging the role and value of electric lighting, which is one of the most important motors of our 
civilization, it is necessary to admit that the need to establish basic principles for its use is stronger than ever. 
Cities have to face a problem of lighting excess and visual effects no longer dominate the discussion of urban 
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lighting policy, including today also the issues of energy efficiency or dark sky preservation. Therefore lighting 
regulations become more and more precise and turn into an integral part of sustainable city planning.

Overabundance of artificial light and definition of light pollution

Although the widespread usage of artificial light at night is strongly associated with high quality of life, safety 
and modernity, the average global increase of artificial brightness is estimated at 6% per year [Holker 2010]. 
The first widely known reports about the harmfulness of light excess had already been noted in the 1970s 
[Ściężor 2010]. Meanwhile, the rapid evolution in lighting technology and massive access to electricity com-
bined with its falling prices, have contributed to the increasingly unreflective use of light, and thus – successive 
brightening of the night. The phenomenon was defined as light pollution. Initially, the term was adopted by 
astronomers, when the lights started to make observations impossible in previously useful locations. The term 
also began to infiltrate to biological sciences, where the phenomenon was known as photopollution [Ściężor 
2010] and meant the negative impact of artificial lighting on living organisms. Initially, both terms were used 
separately but later, the light pollution became widely used, signifying the general nuisance caused by im-
proper or excessive use of light.

Inaccuracies concerning outdoor lighting may directly affect residents and urban space users, also causing 
harm to urban ecosystems. The negative effects are most commonly generated by:

 � light trespass – the spill of light from areas intentionally illuminated to those that do not require or need it;
 � glare – emitting too strong light stream affecting badly one’s sight; particularly harmful to pedestrians, 
drivers and animals causing physical and psychological discomfort; may also endanger the road safety;

 � light clutter – excessive concentration of light sources or their thoughtless distribution, e.g. light adver-
tisement, which disrupts spatial order and orientation in the night.

Moreover, each lighting fixture that directs light above the horizon, contributes to its dispersion in the lower 
atmosphere, forming the so-called sky glow. Improperly directed light is noticeable with a naked eye and can 
be even more severe on foggy and cloudy nights. The nuisances caused by incorrect lighting can be related 
to various factors [Kolomański 2015]:

 � intensity – when the lights are brighter than necessary or recommended in a given place, used in too a 
great quantity or operating even when it is completely useless;

 � direction – when the light is incorrectly focused: it shines upwards or sideways, beyond the verges of a 
surface intended for illumination (e.g, street lamps illuminating not only the road and the sidewalk, but 
also bedroom windows);

 � inadequate parameters – when the emission spectrum (color temperature) of lamps is incorrect, which 
affects the living organisms1.

Arguments for lighting regulations

There are places where the problem of excessive light has already been recognized and where various form of 
sorting it out have been implemented focusing on its various aspects. Some regulations apply to protection 
of the sky darkness, other to promotion an effective, but sustainable forms of city lighting. Mostly they are a 
reactionary responses to specific problems or to the citizen’s initiatives in a given areas and their scope and 
strength depend on the location, demographic and economic circumstances and the level of social awareness. 

Currently, the most common motivation for applying the regulations in the field of urban lighting is an 
intention to reduce energy consumption. However, the modernization carried out solely for the sake of cost 
reduction can be a threat to the lighting quality. There is a risk that the adoption of the cheapest solutions 

1 Often the spectrum is assessed only as a visual category by the unaware users and designers while the cool blue color of the light disturbs 
the circadian rhythm the most, the red – the least [Stevens, Zhu 2015].
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focused only on meeting technical standards2 will effect e.g. in installation of sources of a too cold color tem-
perature and being schematically (carelessly) placed. Yet, the scientific researches indicate that as much as one-
third of lighting expenses can be saved only through appropriate lighting direction [IDA 2011]. In recent years 
the environmental factors come to the fore in the debate on conscious urban lighting, above all a postulate 
of maintaining balance in urban ecosystems, but also the energy cut leading to reduction of a carbon foot-
print. Additionally the advocates of advertent urban lighting raise arguments of protection of human health 
and issues of the circadian rhythm disturbance of both humans and animals. Also the cultural-sensual aspect 
is being heard, what stands for the preservation of the starry night landscape. The latter relates especially to 
astronomical observations areas, both for scientific or hobby activity, as well for development of astrotourism. 

In the actions related to pro-savings regulations, the self-governments play the most important role. An-
other category of interventions, which cities are more willing to decide on, is an intentional creation of nights-
capes and images with light. However, it is worth noting that more and more often at the initiatives of urban 
lighting transformation are rooted in the individual and societal initiatives and interventions. They are most 
often focused on eliminating direct nuisances, that origin from lighting environment, addressing the problems 
of visual comfort, safety and aesthetics of public space lighting, pointing out the “lighting terror” of commer-
cial activity in the space, such as aggressive light signs and advertising or architectural objects illumination. 

In most places the city lighting regulation is not yet an element of statutory planning and not even a stand-
ard practice. In common modernization plans, it is difficult to find examples of interdisciplinary and compre-
hensive approaches and technical-economic orientation to light planning too often results in over mechanistic 
and replicable selection and deployment of light sources.

The actions aimed at establishing outdoor lighting principles, present two basic approaches [Nawalkowski 
2013]. The first aims at darkness protection of particular areas and mainly propose preventive actions main-
taining the excellent quality of the night sky measured by the brightness levels and visibility of the stars (espe-
cially by visibility of the Milky Way) (Fig. 1.). Such areas are often incorporated into the nature and landscape 
reserves boundaries and their protection often requires buffer regulations in the neighborhood zones to limit 
the possibility of adverse effects of their lights. The second approach aims at darkness restoration and applies 
to areas where it has been decided to minimize already perceptible pollution. The night sky quality in these 
areas does not have to be perfect, but significantly better than an average. The goal of undertaken actions is 
to reverse the negative effects of irrational lighting policy, thus are mainly carried out in urbanized areas: whole 
cities, their selected districts or rural and suburban areas, however there is not much evidence so far that such 
attempt cover the whole areas of big cities.

Representatives of such areas already form world-wide cooperation networks such as the International 
Dark Sky Communities, certified by the International Dark Sky Association or the Urban Star Parks in Canada 
[RASC 2016] (Fig. 2.).

Fig. 1. Aoraki Mackenzie International Dark 
Sky Reserve [photography by Fraser Gunn].
Międzynarodowy Rezerwat Ciemnego Nieba 
„Aoraki Mackenzie” [fot. Fraser Gunn].

2 Standards [PN-EN 13201] relating to the road lighting, that currently dominates an urban space. 
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Fig. 2. Urban Sky Park layout [Guidelines for Outdoor Lighting 2016, Royal Astronomical Society of Canada].
Schemat Miejskiego Parku Nieba [Guidelines for Outdoor Lighting 2016, Royal Astronomical Society of Canada].

Technical regulations of excessive and improper lighting

Presently, no uniform method of urban lighting planning and regulation exists. The instruments used depend 
on the type, motives and competences of entities implementing projects, also on the sources and forms of 
financing, legal standards and even social attitudes. The lighting projects may take a form of broader urban 
plans aimed at systemic transformations in the longer perspective, or strictly technical documentation targeted 
at the “here and now” fragmentary tasks. However, regardless the project nature, they have a common basis 
in the form of generally recognized international guidelines and recommendations, including most commonly 
used standards and publications by International Commission on Illumination [CIE 2003, 2017], Institution of 
Lighting Professionals [ILP 2011], International Dark-Sky Association [IDA 2011] or International Astronomical 
Union [IAU 2009]. Apart from technical standards like the photometric parameters, space brightness thresholds 
etc., they offer a set of simple rules and recommendations for proper lighting planning, i.e. rules for lighting 
direction, color of temperature or zoning.

One of the first steps towards the comprehensive urban lighting plan, is a reduction of light emission above 
the horizon. This is an effective way to reduce the urban glow and the light trespass, some research show that if 
only 1% of lighting devices emit light above the horizon this can cause up to 100% rise of a glow [Mohar]. It is 
also estimated that at least 80% of pollution caused by the emission of light to the upper hemisphere, can be 
reduced in a manner imperceptible to humans (in terms of change in the brightness level of illuminated spac-
es). To control the direction of light it is necessary to properly select and install the luminaires which prevent 
its spilling and shorten the route of diffusion in the atmosphere. The awareness of this mechanism grows, for 
example, the lamp manufacturers already provide their products with an appropriate ULOR indicator (Upward 
Light Output Ratio), which helps making right planning decisions. The height and distance of the light sources 
should be carefully adjusted to the illuminated surfaces and the lamps can be equipped with power reductors, 
timers and, in justified cases, motion detectors. This allows for differentiation of lighting, depending on the 
needs and functional requirements of a given areas which is particularly important in places where lighting 
causes spatial conflicts but also in architectural illuminations which often diffuse powerful beams of light high 
above the city silhouette. Relevant illuminance is also important, but most of existing legal regulations indi-
cate only minimum luminance levels while lighting brightness should be adjusted to the type of place and the 
activities it serves to. Next to the lighting device and intensity parameters also the light color is just equally 
important. Scientific research indicates that lighting should have as low as possible light emission in the blue 
and violet range of spectrum [IDA 2010]. The healthiest, in many respects, is the color temperature below the 
value of 2700 K, i.e. the perceptible colors of warm white to orange. But not only the argument of proper cir-
cadian rhythm matters in this respect: it has already been noticed that replacement of traditional light solution 
into LED drastically increases the brightness of a city space [DW 2017]. The wave with the length responsible 
for blue tones, tend to be more easily scattered in the atmosphere, intensifying the hostile phenomenon.
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Lighting master plans as an urban policy tool

The technical rules for limiting the phenomena of light excess are relatively simple, however the comprehensive 
urban lighting plan must take into account not only technical aspects, but also social, legal, technological or 
image-related factors. Therefore it is not only a compliance of recognized norms but much more challenging 
planning endeavor. 

The ‘capital illumination Plan 2017−2027’ [NCC 2017] is an example of comprehensive approach to 
urban lighting planning which covers the central area of   the Canadian National Capital Region on both sides 
of the Ottawa River – connecting Quebec and Ontario. The main intention of the plan was to create a coher-
ent image of the city after dark, because of a noticeable gap in the perception of the day- and night-time city 
space as a result of lighting chaos. The outdated technology delivered additional arguments for urban lighting 
reorganization, however the emphasis was placed on its quality, in particular in public spaces. 

The plan regulates, among other things, the color of light and its operating time. The most recommended 
color of light is, simply, white, especially warm white tones for the street lighting, green areas and waterways. 
For compositional reasons, warm white is also favored for the foreground, and cool white for the background of 
urban panoramas (Fig. 3.). According to the concept, the use of colour lighting is limited to areas of innovation 
and art, nightlife zones and temporary illuminations. Also, light flashing and the use of lighting for commercial 
and marketing purposes are unwelcomed.

Fig. 3. Existing conditions (upper) and visualization of conceptual future panorama of Gatineau [Capital Illumination Plan 
2017−2027, National Capital Commission 2017].
Obecne uwarunkowania (na górze) i wizualizacja koncepcji przyszłościowej panoramy Gatineau [Capital Illumination Plan 
2017−2027, National Capital Commission 2017].

The key instrument used in the plan is the delineation of balanced lighting zones of illumination and dark, 
for which separate guidelines have been elaborated (Fig. 4.). The illumination zones concentrate around the 
central part of the Ottawa River, and are divided into the inner and outer loop of the boulevards and their close 
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and distant landscape setting. For the two central illumination parts, where particular focus should be placed 
on heritage objects and national symbols, the amber and warm white tones of light (2200−3200 K) are pre-
ferred. Plan also recommends to turn off the internal office lights outside working hours, and to create visual 
connections along the roads leading to the indicated nightlife areas. For the ‘background’ zones, in turn, warm 
tones of light were designated for historic buildings while neutral white (3500−4000 K) for contemporary build-
ings. The cool white (4200 K +) is reserved for other architectural landmarks and details specified in the plan. 
Their choice needs to be justified by, i.a. significance for the cultural landscape of the city, relation with public 
space and limitations of facade materials in terms of physical response to light. Also, the light beams of such 
illuminations are recommended to be directed to impenetrable elements of the objects, i.e. walls or cornices. 
In accordance with the plan, ground lighting cannot contribute to pedestrian glare – all the public lighting will 
be equipped with opaque lamp covers limiting the beam of light to a maximum angle of 80 degrees. The wa-
terways areas (along with their 10-meter buffer) and green areas (parks and shorelines) are considered to be 
dark zones. The argument for diminish the lights was to minimize their harmful effects on fauna and flora but 
also to provide the contrast necessary to highlight central illuminated places and selected dominants.

Fig. 4. A concept of illumination and dark zones [Capital Illumination Plan 2017−2027, National Capital Commission 2017].
Założenie stref iluminacji i stref ciemności [Capital Illumination Plan 2017−2027, National Capital Commission 2017].

In the dark zones, the plan assumes keeping the lighting levels on minimum, except for the designated plac-
es, such as landmarks, most visited paths, intersections of transport routes and places important for tourism, 
like monuments and cruises routes. The lamps cannot contribute to the light trespass, therefore its luminaires 
need to be shielded and the warmest colors of light are recommended (up to 3000 K). Also, the intensity of 
light should be reduced at the watersides, because its brightness is intensified by reflections, similarly in the 
case of snow cover in winter. The plan recommends protection of green spaces, favouring subtle lighting at 
night, even allowing the use of dense foliage plants shrubberies as a barrier.

An important part of sustainable lighting is the ability to adjust levels and time of lighting operation. The 
master plan recommends the light sources operating time, attributing the appropriate limits to given groups 
of lighting sources (Tab. 1.). At the same time, an individual approach to each place in agreement with the in-
terested parties is advised. For the low-traffic spaces, a suggested solution is a motion activated lighting (such 
as parking lots, backyards, parks, recreational paths, etc.).
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table 7. Lighting Curfew Parameters [selected representative modes from Capital Illumination Plan 2017−2027, National 
Capital Commission 2017].
Parametry wygaszania oświetlenia [wybrane reprezentatywne tryby z Capital Illumination Plan 2017−2027, National Capital 
Commission 2017].

Mode description and Potential uses recommended Parameters

Permanent 
Functional 
Lighting

Functional lighting requiring 
activation for the entire night 
(e.g., streets, major pathways, 
public places, health and 
safety services and so on).

 � Activation at sunset. 
 � 50% reduction in intensity from midnight to 5 am.

Public Transit 
System 
Lighting 

Lighting related to public 
transit networks (stations and 
associated infrastructure). 

 � Activation at sunset. 
 � 50% reduction in intensity during off-peak hours. 
 � Fully deactivated when public transit services end.

Illumination 
Lighting

Illumination to enhance 
the nighttime landscape 
(e.g. buildings, commemorative 
monuments, public art and so on).

 � Activation at sunset. 
 � Lower intensity and reduced amount of lighting, if 
not total deactivation, starting between midnight 
and 2am (based on location and use).

 � On a case-by-case basis for the most important ele-
ments of the nighttime scenery, as identified in the 
illumination concept (see Chapter 5):

 � Activation at sunset.
 � Illumination in “night mode” starting at midnight 
(“night mode” involves a specific lighting design 
that lowers light in a gradated operation or by par-
tial deactivation).

Dark Zone 
Lighting

Lighting dedicated to areas 
identified as dark zones 
(see Section 5.2.1).

 � Activation at sunset.
 � Lower intensity and reduced amount of lighting, if 
not total deactivation, at 10 pm.

The plan stresses that energy efficiency and lighting quantity cannot take precedence over its quality, and 
that lighting should always correspond with the individual features of each location and surroundings.

Another example of comprehensive document on lighting planning is the ‘collier county Lighting stand-
ards’ from 2017 [CCLT 2017]. It provides supplementary guidance to the existing fragmentary legal regula-
tions and presents an integrated approach to the illumination in Collier County, Florida. The main objective 
of the plan is to enhance a sense of comfort and security in public space and to respect natural environment 
and the dark sky.

One of the basic concepts of Collier Lighting Standards is the adoption of lighting zones that represent ‘the 
desired ambient light levels of a community’ [CCLT 2017, p. 11]. This approach introduces an element of flexi-
bility to fairly restrictive regulations. Based on definitions taken from recognized standards [IDA MLO 2011], all 
areas and objects owned and maintained by the County, have been categorized into specific zones. Zone “0” 
is the most rigorous and its users have to accept the adaptation to total darkness. Another – zone “1”, of low 
ambient lighting – provides lighting only for safety or comfort and allows lack of brightness continuity. Zone 
“2” is an area of   human activity of a moderate light levels. The last zone, “3” includes moderately high level of 
brightness, where the lighting is spatially continuous and usually uniform. Even though the 2nd and 3rd zone al-
low the cooler light tones (up to 3500 and 4800 K), it is recommended that the users voluntarily use the lamps 
of a color temperature below 3000 K, leaving the cold light only for sensitive areas (Tab. 2.).

The document contains information and recommendations related not only to the parameters, but also to 
installation and placement of light sources. In particular it draws attention to areas that require special care 
in preventing the effects of light spill-off onto unwanted surfaces, glare and sky glow. They include, among 
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others, the residential and landscape zones as well as the surroundings of architectural illuminations. It is rec-
ommended to direct illumination fixtures downward to reduce its intensity and use full shielding.

It is worth noting that the approach to the minimum levels of lighting is different, from those known i.a. in 
Poland: the standards clearly indicate that outdoor lighting should not exceed the minimum levels specified 
by photometric characteristics. This may be considered as too much stringent mechanism, yet Collier vision is 
to become a state and national leader in applying lighting standards for the community.

table 8. Lighting Zone Classification and Lighting Zone-Based Restrictions [Collier County Lighting Standards 2017, Collier 
County Government]
Klasyfikacja stref oświetleniowych i odpowiadające im ograniczenia [Collier County Lighting Standards 2017, Collier County 
Government]

Lighting Zones site and structure classification
LZ0 
No Ambient Lighting

Beaches; Boat Launch Sites; Cemeteries; Nature Trails & Pathways; Parks – 
Neighborhood; Preserves; Remote Utility Stations; Wellfields. 

LZ1 
Low Ambient 
Lighting 

Campuses – Rural; Fueling Stations – Rural; General Office Buildings; Landfills; 
Museums; Recycling Centers; Outdoor Swimming Pools; Parking Lots & Garages – 
Urban; Parks – Community; Roadways – Local, Rural Collectors; Water Parks – Rural.

LZ2 
Moderate Ambient 
Lighting 

Airports – Rural; Corrections Facilities – Rural; Fueling Stations – Urban; Master 
Pump Stations; Parking Lots & Garages – Urban; Parks – Regional; Roadways – 
Rural Arterial, Urban Collectors; Temporary Events – Rural; Water & Wastewater 
Plants – Rural; Water Parks – Urban.

LZ3 
Moderately High 
Ambient Lighting 

Airports – Urban; Campuses – Urban; Corrections Facilities – Urban; Roadways – 
Urban Arterial; Temporary Events – Urban; Water & Wastewater Plants – Urban. 

Lighting 
Zones

color temperature cct 
Allowed range 

Light reduction
r = required / v = voluntary

Maximum Light 
Output Percentage 

LZ0 1900−3000 K r – 1 hour after close of business 25% 
LZ1 1900−3000 K r – 1½ hours after close of business 25% 
LZ2 1900−3500 K r – 2 hours after close of business 50% 
LZ3 1900−4800 K v – 2 hours after close of business 50% 

Conclusions

The approach to urban lighting has already gone far beyond sole utility and nowadays the attention is more 
and more being paid to the issues related to its overabundance. The first reaction to the nuisance resulting 
from light pollution was establishing a set of rules for the proper lighting use and the corresponding paramet-
ric standards. Initially, the dark-sky protection was considered as a priority issue, but ongoing improper use of 
lighting resulted in identification of many lighting-related conflicts in urbanized spaces. The first attempts to 
implement comprehensive lighting regulations already appear in urban planning practice, however the com-
plexity of the issue may be proved by the fact that such plans so far not covered areas of large cities.

Minimizing light pollution becomes significantly complicated in perspective of the requirements and rights 
that must be applied in populated areas – introducing substantial changes is difficult there, both for formal 
as well as social reasons. However, the lighting modernization opens an opportunity for cities to substantially 
improve quality of life standards by better adjustment of spaces to the needs of the users, while at the same 
time minimizing the bad impact on the environment and cost cutting.

The question: ‘what exactly compose a high quality of urban lighting?’ has not been resolved definitively 
and universally yet, but with no doubt it is a multidimensional issue. The most advanced and coherent form 
of searching for the city lighting quality are illumination master plans. Such projects not only aim to provide 
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conditions for visibility, safety and aesthetics of the night space, but also respond to global problems, postu-
lating reduction in electricity consumption and seeking a balance between the light and dark spaces. Already 
known practices in urban light planning differ substantially regarding methodological approaches, hierarchy of 
priorities and policy implementation instruments. Currently, most of regulations seem to be limited to public 
spaces, but also they include good examples and an some form of incentives to apply regulations in the private 
sector. As technology develop and social awareness continue to grow, such urban policy tools can be expected 
to become more popular as the integrated element of urban policy in the near future.
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Lighting policy as an integral part of 
sustainable urban planning

Streszczenie: Celem artykułu jest opisanie ewolucji podejścia do regulacji sztucznego światła na obszarach miejskich oraz 
przedstawienie przykładów istniejących praktyk w tym zakresie. Autorki prezentują teoretyczną debatę na temat zjawiska 
zanieczyszczenia światłem i przedstawiają współczesne argumenty przemawiające za planowaniem oświetlenia jako elementu 
szerszej polityki miejskiej. Przedstawione przykłady kompleksowego podejścia do planowania oświetlenia miejskiego zostały 
oparte na wynikach międzynarodowej kwerendy przeprowadzonej w 2018 roku.

słowa kluczowe: oświetlenie miejskie, masterplan oświetleniowy, zanieczyszczenie światłem, zrównoważone planowanie 
miast, polityka oświetleniowa.
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Abstract: Energy-harvesting systems installed on facades have an immense influence on the perception of architecture. 
Technologies at various stages of advancement are currently used. Apparent (clearly visible) PV elements (e.g. old-gener-
ation applied solar panels) are being replaced by technologies that integrate those systems into the building’s envelope 
using miniaturization, lamination and surface mounting (e.g. BIPV). In the current application of PV, three distinct trends ca 
be observed: (i) the integration of energy-collecting elements into the shell and (ii) their deliberate display and use as, for 
example, shading, cladding or other forms of decoration, or (iii) the development of “invisible” PV systems. The research 
question is how the development of these systems affects architecture. Does the process of integration enrich the building’s 
architectural expression or negatively affect the perception of the building’s transparent surfaces?

Keywords: PV architecture, BiPV, PV cells, façade design,

Introduction

Architects express emotions through form by sculpting the architectural volume and using proper materials. 
Such a process requires flexibility so that it can absorb new technologies and respond to sustainability and 
low-energy issues. One such issue, which exerted unprecedented pressure on building technology and induced 
formal changes in architecture, involves the application of photovoltaic systems. While all energy-harvesting 
systems influence architecture in some manner, PV systems are explicit because of their spatial form and sur-
face properties. Thus the issue of PV integration in architecture has become a known problem in architecture. 
This paper describes the possibilities for integrating PV systems and examines their optical properties. These 
properties are of utmost importance to architects as they condition what PV elements look like and how they 
impact the appearance of architecture. 

Architectural integration of photovoltaics

Photovoltaics (PV) can be integrated into buildings using one of the following two methods: 
 � building-Applied Photovoltaics (bAPv) – PV devices that are added to the building solely for energy 
purposes do not function as architectural components. Aesthetically, they tend to disrupt the harmony 
and composition of the building envelope (its form, texture, color). This approach is not considered as 
“true” integration.

 � building-integrated Photovoltaics (biPv) – by integrating PV technology into the building structure 
and its elements solar devices can simultaneously generate electricity and function as building materials 
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and elements. Multifunctional BiPV are an integral part of the architectural concept. This promising tech-
nology provides innovative tools for designers. 

Different areas of a brightly sunlit envelope are suitable for integration with PV elements. These include frag-
ments or entire surfaces of:

 � roofs (flat, tilted, curved),
 � facades (vertical, inclined, curved),
 � external devices (canopies, sunshades, balconies, parapets, etc.). 

To produce maximum power, panels should be tilted at an angle equal to the latitude of the location, although, 
in the case of BiPV installations, multi-functionality and aesthetics may be more important than their efficiency.

The currently used technologies are at various stages of advancement. Evident (clearly visible) PV elements 
(e.g. old-generation applied solar panels) are being replaced by technologies that integrate those systems into 
the building’s envelope using miniaturization, lamination and surface mounting. If architecture and solar tech-
nology are to coexist, the latter must offer flexibility in the choice of materials and structural solutions. This 
applies to PV modules in particular as they are the basic visible elements in building installations. PV systems 
also affected architectural transparency, because they benefit from daylight, just as windows do. Apparently, 
different elements of the building are now starting to compete for access to the Sun. Classical PV systems were 
arranged like “windows in the wall” and simply replaced the cladding in “non-visual” parts of the façade. On 
the other hand, the contemporary, partially transparent solutions are problematic in this respect as they tend 
to replace fragments of the “visual” (light-transmitting) part of the envelope. 

Design strategies

It is difficult to define the aesthetic aspects of PV integration as the problem is complex and subjective. The 
biggest challenge for BiPV is to find a balance between the formal aspects and the technical requirements of 
the energy-harvesting system. In the IEA PVPS Task 7 research program (1997−2001) architects identified the 
following basic criteria for a good BiPV design [Prasad, Snow 2005]:

 � naturally integrated,
 � architecturally pleasing,
 � well-composed (colors and materials),
 � well-harmonized (the dimensions of the PV system match the dimensions and the grid of the building),
 � well-contextualized (the PV system matches the context of the building),
 � well-engineered,
 � innovative new design. 

Currently, there are three main tendencies in BiPV architecture:
 � Harmonious integration – the building design and PV elements form a symbiotic or even synergetic system;
 � Exposition – the PV technology somewhat dominates in the overall design, e.g. through contrast with 
other materials or by ensuring that panels are appropriately angled towards the sun. Eye-catching solu-
tions are used for promotional or educational purposes; 

 � Invisible application – barely visible PV components play a secondary role in the architectural design. By 
using special solutions BiPV elements become undistinguishable from the rest of the building envelope 
(e.g. imitating traditional forms and materials) or are located out of the observer’s sight [Prasad, Snow 
2005; Cronemberger et al 2014]. 

Some PV system manufacturers specialize in custom-made materials, e.g. tailored cladding to fit a particular 
building’s cladding, to such an extent that the final system is almost unnoticeable yet perfectly integrated into 
the building. 
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The possibilities of shaping PV in buildings

The visual appeal of standard PV modules is limited by technical requirements and economy, which is why such 
elements rarely suit the needs of architects. Special products that match a building’s design in a satisfactory 
way have been developed. Standardized, mass-produced elements – e.g. photovoltaic glass, replace conven-
tional materials and are compatible with traditional mounting systems. The most advanced (and expensive) 
custom-made PV modules offer maximum flexibility in terms of design options.

Fig. 1. Crystalline Silicon PV module schematic diagram of 3 different technologies: a), glass-glass semitransparent module, 
b), glass-glass opaque module c) glass-foil opaque module. Diagram by M. Brzezicki

Every PV module consists of various components on separate layers, all visible at the same time (Fig. 1). 
Different factors determine the overall appearance. In terms of materials, it is possible to customize the appear-
ance and properties of individual elements, which results in a multitude of combinations. The options include:

 � the material of solar cells, 
 � the color and composition of electrical contacts
 � the arrangement of solar cells in a module,
 � the shape and size of the module,
 � the material of the front/back cover (structure, color, flexibility),
 � the framing 
 � the encapsulant material, 
 � additional coatings, 
 � the level of transparency (solar cell/module level). 

The most important factors are discussed in detail below:

Material of solar cells
The material of solar cells plays a particularly important role in the perception of the architectural surface. In 
practice most of the crystalline cells are dark blue or black. Standard monocrystalline (m-Si) have an almost 
homogeneous texture, while polycrystalline (p-Si) are less uniform – the visible structure of individual crystal 
grains creates a flickering effect depending on the lighting conditions and the direction of observation (Fig. 2). 
Many designers consider the shiny bluish aspect of crystalline cells boring or even unacceptable. For architec-
tural purposes manufacturers produce colored cells (yellow, red, green, silver, or pink) but these are still niche 
products due to their higher costs and lower energy efficiency. 
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Fig. 2. Possible use of different types of cells on facades: a) monocrystalline (m-Si) cell used in the building in Punkthäuser 
Wilmersdorfer Straße, Freiburg (arch. Rolf + Hotz architekten, 2001, b) polycrystalline (p-Si) used in the building in SMA 
building nr 6, Niestetal (arch. HHS Planer+Architekten AG, 2002) – photographs by M. Muszyńska-Łanowy.

A typical feature of thin-film PV is its dark, homogeneous structure. The color depends on the semiconduc-
tor material and on the structure of the substrate. Amorphous silicon (a-Si) cells on glass are reddish brown, 
whereas the same a-Si cells deposited on steel strips are dark blue with purple-violet reflections at the edges. 
Cadmium Telluride (CdTe) glass modules are black with a greenish sheen. The aesthetics of smooth black Cop-
per Indium Selenide (CIS) and Copper Indium Gallium Selenide (CIGS) modules are considered particularly at-
tractive for architecture [Muszyńska-Łanowy 2010] (see Fig. 3). In thin-film laminates, the color can be changed 
by the type of tinted glass used as the external layer of the module. 

 
Fig. 3. Black Copper Indium Gallium Selenide (CIGS) cells used on the façade of the Soltecture Headquarters, Berlin-Adlershof 
(arch. Rainer Girke, 2009) – photographs by M. Muszyńska-Łanowy.

Arrangement of solar cells in the module
Crystalline wafer-based cells are opaque, round or square/rectangular in shape and approx. 10×10cm – 15×15cm 
in size. For technical reasons, series of interconnected cells are arranged regularly in parallel lines at minimal 
intervals from each other (approx. 2−10 mm). Depending on the shape and layout of the cell, various motifs 
can be created – for example by extending them over a longer distance or arranging them in irregular pixel-like 
patterns. Sometimes dummy modules are also added, i.e. modules with unconnected cells (Fig. 4). This is done 
only for aesthetic purposes, usually to maintain the visual rhythm of the entire system.
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Fig. 4. The example of the use of dummy glass-glass 
module. Cell in trapezoid module visible of the figure 
are not connected to the grid. (Optisol®, manufactured 
by Scheuten) – photographs by M. Muszyńska-Łanowy.

Module shape, size and flexibility
PV modules are usually rectangular. Glass panels (glass-foil, glass-glass modules and laminates) are manufac-
tured in the form of typical building glass. Their surface area is typically 1.0−2.0 m2, however, PV modules can 
be smaller (e.g. to match the shape of roof tiles) or in XL format. The size of thin-film materials depends on 
manufacturing methods and the substrate. In the roll-to-roll process, the width of the metal sheet or plastic 
strip is fixed but its length can be up to several hundred meters. 

To accommodate for different façade designs and geometries, manufacturers produce circular, triangular, 
trapezoidal, and polygonal modules (quite rare and expensive). These unconventional shapes, however, can 
complicate the interconnection of cells and increase the costs. An increase in the inactive surface in a mod-
ule decreases the energy efficiency. To solve this problem, dummy substitutes can be used. [Weller et al 2010, 
Farkas 2013]. 

Tailor-made elements better fit the geometry of the building. The size and shape of PV elements should 
correspond to the parameters of the original building materials that these elements are replacing [Munari, 
Probst, Roecker 2012, Farkas 2013]. Large panels are preferred as they need fewer electric connections, have 
better efficiency and make surfaces more homogeneous and smoother.

Most PV modules are flat and rigid glass elements. Curved glass or acrylic panels with embedded cells offer 
new aesthetics solutions. Other types include flexible thin-film laminates. Lightweight steel sheets or plastic 
films are robust and can be glued on both convex and concave materials, such as textiles, membranes, etc. 

front/back cover material
In order to increase efficiency, the sunlit side of a PV module must be highly transparent. Usually the cover is 
made of extra-clear, low-iron glass. Flexible modules are made of transparent plastic film. The latest technol-
ogies enable the embedding of a special coating on the inner side of the front glass, resulting in a uniform 
color or pattern visible from the front. There is a wide choice of finishes available for the back cover (visible 
from the inside of the building) and all layers on the rear side of PV cells – colors, prints or patterns. In glazed 
structures (e.g. facades, canopies) tinted and/or transparent backgrounds are used to create decorative effects 
visible from both sides. It is also possible to change the color of the encapsulant material (EVA, PVB) and thus 
influence how it is perceived (see Fig. 5). 

Optical reflection depends on the material that covers the module. It is different for glass and plastic ma-
terials. Some of them reflect images faintly, others behave like a mirror. The reflection is also a function of the 
angle of incidence. Most PV modules use a smooth glass covering similar to window-like surface. Sparkling p-Si 
cells, a silver color of electrical contacts and aluminum frames can enhance the shiny effect. Optical reflection 
should be minimized to increase efficiency and avoid glare. When flat, smooth glass reflects too much sunlight, 
anti-reflective coatings are applied. Another option is to create surface roughness by using a special type of 
patterned clear glass. This treatment does not affect the color but neither does it create a matte finish [Weller et 
al 2010]. Matte appearance can be achieved e.g. by sand-blasting, but, since rough surfaces tend to accumulate 



OPticAL PrOPerties Of OPAque ANd Light-trANsMittiNg PhOtOvOLtAic systeMs 49

more dirt, this type of surface is not very popular. Prototypes of different structures and different reflexivity 
were tested in PVACCEPT (2001−2004) and BiPV-CIS (2004−2007) research projects [Muszyńska-Łanowy 2010].

Fig. 5. The glass PV module with color 
PVB resin. shading element at Parc de 
Can Rigal, Barcelona (arch. Claudi Agu-
iló Riu, Eva Pagès (arquitectos – AMB, 
2012) – photographs by M. Muszyńs-
ka-Łanowy.

Framing
Metal frames are used to increase the mechanical stability and to protect the edges of solar modules. Most of 
them are made of anodized (natural, colored) aluminum (Fig. 6). This typical silver color is visible, especially in 
contrast with dark cells. When many PV panels are arranged into a pattern, their frames create a regular grid. 
Frameless elements (called laminates) are considered better for architectural integration because they appear 
more homogeneous. The problem of delamination may occur along the edges, which leads to discoloration 
and increases dirt or mold deposition.

 

Fig. 6. Framed mod-
ules with resulting 
distinct grid. La Fàbrica 
del Sol, Barcelona (arch. 
Antoni Solana, 2009) 
– photograph by M. 
Muszyńska-Łanowy.

transparency level
Non-light transmitting (opaque)
Opaque systems are characterized by 100% light absorption, which – in architectural terms – means that the 
system functions as a shading element and completely blocks the view. Light transmission through a PV mod-
ule can be blocked by using densely packed opaque crystalline cells or an opaque backing layer. When us-
ing opaque systems, the cladding, spandrels, parapets, etc. are made of standard glass-foil modules because 
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these are the most popular and thus the most cost-effective. Glass-glass modules and laminates are used less 
frequently, although, in recent years, thin-film laminates have been appearing more and more often – e.g. CIS 
(CIGS) glass modules in cold façades (Fig. 7). 

 
Fig. 7. Opaque CIS PV module installed at Ferdinand Braun Institute, Berlin-Adlershof (arch. MSP Architekten, 2006) – pho-
tographs by M. Muszyńska-Łanowy.

Light transmitting
One of the main advantages of PV/BiPV materials is their semitransparency, which can be obtained by the 
following methods: 

 � binary – by increasing the distance between opaque cells to let the light pass through the transparent 
covering, 

 � binary (micro level) – by perforating different patterns on the surface of the cells with a laser,
 � homogeneous – by coating or de-coating the active thin-film module during the manufacturing process. 

For high transparency, transparent electrical contacts can be used. The practical transmittance of modules is 
approx. 10−30%. It should not exceed 50% because efficiency diminishes proportionally to the inactive surface 
area. Higher transmittance is one of the most important goals in PV research. Scientists are developing new 
generations of OPV, e.g. Polysolar is working on organic polymer solar cells that can be used as fully trans-
parent colorless PV windows [Guide to BIPV. Building Integrated Photovoltaics, 2015]. Semi-transparent PV 
(STPV) are used in windows, glass roofs and façades, skylights, sun shading systems, balconies or as decoration. 

Semi-transparent modules

Binary systems

From the perspective of the proposed typology, binary systems are composed of (i) light-transmitting and 
(ii) opaque areas. Opaque areas do not transmit light at all, while in crystalline materials the spaces between 
opaque cells are large enough for the light to pass between them. The cell layout of the binary system is cre-
ated by properly scattering individual cells on the pane, whereas its transmission properties depend on their 
exact location (Fig. 8). Cells can be arranged in different rhythms and packing densities. This binary transpar-
ency can be obtained in different ways: by cutting perforations in crystalline cells using laser technology and 
by partially coating or decoating the active thin-film module during the manufacturing process.
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Fig. 8. Binary modules visible from inside Mont-Cenis Academy, Herne (arch. Jourda et Perraudin, 1999), and from outside 
in GDF Suez, Dijon (arch. Atelier Phileas, 2013) – photographs by M. Muszyńska-Łanowy.

If this system is applied in visual sections of the façade, it obstructs the view. To solve this problem, ener-
gy harvesting system are applied “locally” by positioning them at the parapet level of on non-visual parts of 
the façade. 

Another consequence of using a binary system is a scattered shadow that is cast by energy harvesting el-
ements, according to their arrangement. This effect is similar to the shadows cast by Venetian blinds on the 
working surface. This shadow sometimes affects human cognition by making it very difficult to recognize the 
surface. As mentioned above, this can also reduce the solar gains. Individual PV cells function as markings on 
the glass. The combination of unoccupied transparent and opaque zones forms unique patterns in the building 
interior. Crystalline PV produces a checkered pattern of lights and shadows depending on the arrangement 
of cells. These systems can be used in common, recreational areas but are not recommended in workspaces.

Homogeneous systems

From the optical perspective, the homogeneous PV cell partially absorbs and partially transmits light. So far 
none of the available PV technologies allows complete transparency, so the effect of dematerialization in archi-
tecture will be not as strong as in conventional glass structures [Muszyńska-Łanowy 2011]. STPV (semi-trans-
parent PV) improves visual performance due to light-transmission and color rendering index. The relationship 
between the interior and exterior is of great importance in architecture [Guide to BIPV. Building Integrated 
Photovoltaics 2015]. 

In general, the transparent PV cell is a peculiar paradox, as light energy (photons) is supposed to be trans-
formed into electrical energy, not transmitted. Despite being technologically advanced, the performance of 
these systems, ranging from 2% to 4%, is rather low in comparison to the 18,2% performance of opaque sys-
tems (e.g. Polysolar’s PS-MC-SE Series panels). Light-transmitting layers used in homogeneous systems require 
higher manufacturing standards, advanced technologies of coating deposition, dye screen print, organic com-
pounds (e.g. polyphenylene vinylene) or thin film. 

There are many technologies for manufacturing transparent PV cells. Some products are marketed as 
“photovoltaic transparent glass“ (Onyx uses a-SI and CIS/CIGS to achieve this level of transparency). Polysolar 
offers new Cadmium Telluride-based PS-CT panels [Guide to BIPV. Building Integrated Photovoltaics, 2015]. 
Colourless panels are rare on the market and usually have a greyish tint. Polysolar manufactures a-SI based 
panels with an amber tint. 

semi-transparent thin-film modules
Thin-film materials become partially transparent in the manufacturing processes when the cells are deposit-
ed directly on a transparent substrate, usually glass, and on flexible plastic foil. The level of transparency and 
the visual appearance depends on the laser etching process, which creates different patterns to achieve a 
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semi-transparent effect. Semi-transparent thin film modules provides a uniform daylighting pattern, a sort of 
grey veil, without creating high contrasts between light and shade (Fig. 9). The entering visible light can be 
changed by colour, additional coatings and module structure.

 
Fig. 9. Homogeneous systems thin-film semitransparent module in insulating glazing applied in the visible part of the window. 
Photographs by M. Muszyńska-Łanowy.

dye-sensitized solar cells
The technology of dye-sensitized solar cells (DSSC), called “artificial photosynthesis”, transforms sunlight using 
dye molecules. Photo-electrochemical cells are very promising for architecture as they offer the highest levels 
of transparency and unlimited colours. Instability and low energy efficiency are the major problems that limit 
their wider use. The new Swiss-Tech Convention Center in Lausanne in Switzerland (arch. Richter Dahl Rocha 
& Associés, 2014) features a glass façade made of dye-sensitized solar cells that generate electricity (Fig. 10). 
“Apart from being translucent, the angle of incidence of light makes no difference to the cells, which can be ver-
tically deployed without any loss in performance. In addition to generating electricity from renewable sources, 
they protect the building from direct sunlight and thus reduce the necessity for using cooling energy.” [Richter 
Dahl Rocha… 2014] The formal result is more that pleasing, as the arrangement of light-transmitting PV cells 
resembles “stained glass”, producing an interesting visual effect through backlighting and casting colourful 
shadows on the floor.

 
Fig. 10. Swiss-Tech Convention Center in Lausanne in Switzerland (arch. Richter Dahl Rocha & Associés, 2014) – photographs 
by M. Brzezicki.
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emerging technologies
Almost completely transparent PV cells (with VIF/h above 45÷30%) can be manufactured using two technolo-
gies which are currently in the prototype stage and which employ spectrally-selective filters and layers. The first 
one uses a PV cell that transmits the visible spectrum while using ultraviolet and infrared waves to generate 
electricity. The result is outstanding, as the PV cell resembles a clear pane of glass. Two similar technologies 
were developed: (i) a technology based on “small-molecule compounds” at MIT in 2011 [Lunt, Bulovic 2011], 
and (ii) an analogous polymer solar cell with almost 4% of power conversion at UCLA in 2013. 

The second technology incorporates luminescent powders and luminophores into an optical epoxy layer, 
which provides a certain percentage of photo-induced re-emission of absorbed photons. These re-emitted UV 
and IR photons travel inside the pane of glass in a manner similar to how light is transmitted in optical fibers. 
These reflected photons are then used to generate electricity in the PV cells that are mounted along the edges 
of the glass pane. This area is relatively small but special heat-mirrored coatings could be applied to enhance 
the fiber-optics phenomenon, and – by increasing the efficiency of the PV cell – produce satisfactory gains. 
Recent research produced a “remarkable result of routing in excess of 20% of the total radiation energy re-
flected off its back coating towards the PV modules”, which translates into a PV efficiency of 3,8% [Alghamedi 
et al 2014] with VIF/h as low as 45%.

Conclusions

It can be concluded that the final visual effect depends mainly on the composition of the layers in the PV 
module. In opaque glass-foil modules, where regions of the back covering (usually Tedlar) are visible from the 
front, a contrasting or uniform appearance can be achieved. It is also possible, though technically difficult, to 
connect differently-colored cells in one PV panel. 

The visual appearance is also affected by the type and intensity of daylight. During the day, at a certain 
distance, PV viewed from the exterior can appear quite uniform: like colored glass, whereas at night the arti-
ficial illumination from the inside reveals its semi-transparent features. The change of sunlight intensity and 
viewing angle produces different visual effects, such as shine, reflections and colors. The distance and position 
of the viewer is also very important – the closer the observer, the more details of the PV module are visible 
(e.g. electrical contacts). The same module seen from different angles– e.g. in semi-transparent glass facades 
– may look completely different. 

Many different products with fewer technical constraints are currently available but new ideas and further 
research is still needed, i.e. colored, patterned, flexible materials with higher levels of transparency. Quality and 
aesthetics are important, improved design can increase the acceptability of PV technology. 
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Introduction

Since more than 25 years, Polish cities have been changing their faces. Social and economic transformations 
are directly reflected in the way of space shaping. New buildings rising next to those traditional, very often 
historical ones, created not only a new aesthetic experience, but also a new quality of built environment.

Changes in the structure of the cities are reflected in:
1. creating multi-functional buildings,
2. more compact development of central districts, 
3. access to modern technologies and building materials, 
4. social participation of inhabitants in the investment process and their impact on the living environment, 
5. aesthetics improvement and illumination of public space, 
6. quality improvement of urban public spaces, 
7. revitalization of districts and whole cities, 
8. renovation and reconstruction of monuments. 

Created living environment of Poles – as users and residents of the cities, makes us spend less time in a house 
or a flat. Creation of the right conditions for comfortable living, combined with comfort of public spaces in 
modern cities is a challenge not only for architects or urban planners1. [1]

This article is a summary of part of the research related to assessment of the living environment in tall build-
ings created in Poland. High-rise housing in Polish conditions is a relatively new phenomenon. Most of the tall 
residential objects built so far were overwhelmingly limited to 11-story buildings and associated with tight flat 
surfaces, devastation of stairways and lifts or disappointing thermal insulation of curtain walls. 

Impetuous progress of real estate developers on Polish housing market, caused creation of new, individual 
buildings, as complements to the urban space (very often in city centers).

1 Please note the importance of financial participation of the state, communities and residents themselves. The basic form of public participation 
can be an example of participatory budgets as a significant influence on the space shaping.

mailto:d.gawel@pollub.pl
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Huge, several-thousand housing complexes built in 70s-80s in the cities suburbs fell into oblivion. Con-
temporary Polish skyscrapers appear in large cities, in downtown locations and their usability and aesthetic 
qualities define the success and popularity among users. 

Formal, legal, locational, building and constructional 
conditions of high-rise buildings shaping 
In many countries there are various definitions of tall buildings or skyscrapers. Usually, they are much more 
diverse in countries with significant achievements in the field of their construction. The Asian countries and the 
United States are leading this way. The basic criterion is their height.

A very important issue is the method of measuring the height of a tall building. The Council of Tall Buildings 
and Urban Habitat (CTBUH) introduced three classifications of tall buildings depending on the measurement 
of their height [2]:

1. to the roof level,
2. to the level of the highest utility storey,
3. to the highest point of the building, eg a mast.

In terms of height, CTBUH classifies buildings as:
1. high-rises – buildings with a height between 100−199 m.,
2. sky-scrapers – buildings with a height between 200−299 m.,
3. super-talls – buildings with a height of 300−600 m.,
4. mega-talls – buildings with a height of over 600 meters.

Polish building law distinguishes between two types of tall buildings. These are: 
1. tall buildings with a height of 25,00 to 55,00 meters above the ground level or residential with a height 

of 9 to 18 floors above the ground level,
2. high-rise buildings with a height of over 55,00 meters above the ground level. 

According to this law, residential buildings aside from the height, need to comply with additional condition, 
related with the number of storeys. Medium-high buildings have from 4 to 9 floors. The interdependence be-
tween medium-high and tall objects is the need for elevators (as in buildings up to 3 floors it is not required). 

Another law determines considerations related to location and direct neighbourhood of other high-rise 
buildings. The main case is overshadowing those objects. The distance between buildings intended for people’s 
stay, should provide a steady flow of natural light in the interiors. It can be considered fulfilled when between 
the arms of angle 60º, set in the horizontal plane, with vertex located in the inner face of the wall on the axis 
of the overshadowed room window, there is no shading part of the same building or other overshadowing 
object at a distance of less than:

1. amount of overshadowing – for shading objects with a height of no more than 35 m,
2. 35 m – for shading objects with a height of more than 35 m [3].

With reservation that this distance can be reduced by half for downtown development, what is an usual lo-
cating condition for those buildings. These strict legal requirements can often cause many locating problems, 
related to the overshadowing time of adjacent lower compact building.

Constructions of high-rise buildings are selected in accordance with individual solutions adopted by de-
signers. However, the most common technical problems are: 

1. ceilings and cores weight – largely affecting increase of vertical forces – reduced by using lightweight 
concrete or steel-reinforced concrete, 

2. dynamic loads – in the form of wind loads – dependent on location, surrounding buildings and height 
of the object, where the quantities specified by standards are very often insufficient and it is necessary 
to do additional tests to determine them. 
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Construction designs of tall buildings are subjected to thorough static analysis. It is required to determine ac-
curately factors, such as: the impact of the deviation on level of forces and torsional moments, deformations 
caused by compression forces, differentiation in axial twisting, reduction of stiffness due to cracking and re-
search resulting from horizontal forces action. [4]

Shaping the built environment of high-rise buildings in Polish conditions

In US, the first high-rises were built in the end of the XIX th century. Although their height was not impressive, 
because it reached about 10 storeys, they were an important step in the development of this building form. 

The first non-sacral tall building in Poland was a high-rise PASTa in Warsaw, created in the beginning of the 
XXth century. It had only 8 floors and height of 51,00 m. Despite the modernist qualities, its form harked back 
to the historical buildings. Skeleton construction was made form reinforced concrete and filled with cement 
brick. Although this building was incorporated into the street frontage, it became an architectural dominant 
and distinguished by windows detail or elaborate, decorative cornice.

table 1. The list of 10 highest residential buildings in Poland, built after the II World War – idea “higer & higer”.

the tallest buildings in Poland after the ii world war

No. building name building 
function

building 
location

height to 
the roof 

[m]

Number 
of floors

year of 
construction

1 PKiN culture Warsaw 188 42 1955
2 Zgoda 13 residential Warsaw 78 24 1969
3 Swietokrzyska 35 residential Warsaw 78 24 1969
4 Novotel hotel Warsaw 106 33 1974
5 Intraco office Warsaw 107 39 1975
6 SDM residential Lodz 78 26 1976
7 Stars residential Katowice 81 27 1978
8 Oxford Tower office Warsaw 140 42 1978
9 Red Tower office Lodz 76 22 1978
10 SDM residential Lodz 78 25 1979

Next realization, built much later, in 1929 in Wroclaw was General Post Office (Poczta Glowna) building. The 
style of this object was classified as north German brick expressionism. It had 11 floors with the height of 43,00 m. 

Another tall building was Prudential in Warsaw built in 1933, with 17 storeys and height of 66,00 m. It was 
designed as a multifunctional, office and residential object. At that time it distinguished by its height and tech-
nical design, created with metal, welded skeleton construction, filled with structural clay tile. There were also 
high-rises build in another Polish cities, like Cracow and Chorzow. 

After The II World War, Warsaw felt acutely the destruction of buildings. The capital of Poland was almost 
totally razed to the ground. 

In those conditions, the first high-rise which was built in Warsaw after the war, was a free-standing building 
of the Culture and Science Palace (Palac Kultury i Nauki) at the Parades Square (Plac Defilad) in the city center. It 
was meant to be a gift from Soviet people for the Poles. Built in the style of socialist realism with many sculptures 
and colonnades at the ground floor level, was coated in ceramic elements imported all the way from the Ural.

During creation, its monumentality could enrapture, but in nowadays it is a strange form for surrounding 
buildings of the square and Marszalkowska Street on the west side. Since the object was built in 1955, it has 
as many supporters as opponents. With its spire, for a very long time it was considered as the tallest building 
in Poland. In 2007 it entered in the national register of historical monuments.
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The building can be seen as isolated on a square approximately 400×600 m, which just seems to be too big 
for it. In designers opinion it should be integrated into the city fabric and become a part of the capital. That is 
why was born the idea to surround PKiN with other buildings. Following the assumptions, designed buildings, 
streets and squares should reach the object in the future. The concept envisages locating them in the direct 
neighbourhood, with a respect to the historical building. [5]

In the end of the 70s of the XX th century redevelopment of the city center was started. That time the Eastern 
Wall was built, as a buildings complex expressing a monotonous design of long department stores facades and 
rhythm of vertical accents at an interval of 220 m. Between those department stores and residential buildings 
was created the first urban passage. [6] As the vertical dominants, created to oppose the scale of PKiN, were 
designed 3 residential high-rises in the streets: Zgody 13, Swietokrzyska 35 and Chmielna 35

Their height was to be fitted to the side wings of the PKiN and refer to the historical PASTa building. Only 
by creating these tall objects, the concept could refer to the scale of the palace.

Another building in the neighbourhood from 1974, which was a reconstruction of the crossroad of Marsza-
lkowska Street and Jerozolimskie Avenue, was 33-storey Novotel. At the same time it was the second building 
after PKiN, which exceeded the height of 100 m. Its construction was a monolithic reinforced concrete skeleton 
with lateral load-bearing walls, longitudinal in the corridors and continuous ceilings. Curtain walls – facades 
were prefabricated. 

Other 2 high-rises in Warsaw are office buildings. Intraco skyscraper can be classified as a typical rectangu-
lar shape, without any individual characteristics, but it is a negative example of 70s architecture. Fascination of 
simple geometry combined with the glassed facades is the best example of progressive globalization in archi-
tecture. Another similar building is Intraco II, now called Oxford Tower. The location where it was built, was de-
fined as the Western Wall. The space between the Eastern and Western Walls was supposed to specify the exact 
center of the capital. The most important asset of its design was the height of 140 meters to the top of the roof. 

The end of the 70s was a very good time for a quick, even spontaneous development of high building. 
High-rises were built not only in the capital. A city that was able to take this advantage was industrial Lodz. It 
is a place, where next to a typical XIX th century architecture, new residential and office buildings appear. That 
is how the Red Tower was created. Its main asset is the central location in the Piotrkowska Street. The main 
structural element was a reinforced concrete core with 4 lift shafts and 2 staircases. Its height is 76,00 meters, 
what makes it 22-storey building. 

In the same city as a base for vigorously growing industry, tall residential buildings were created. The Down-
town Residential Quarter (Srodmiejska Dzielnica Mieszkaniowa – SDM) – defined as Lodz Manhattan (Lodzki 
Manhattan), is a complex of high-rise buildings in a slab and column skeleton construction, located in a city 
center. The architectural design was completed with asbestos-cement prefabricated curtain walls (which were 
ultimately dismantled in the 90s during the overhaul). 

Residential buildings in Katowice – the capital of the mining and heavy industries were designed as s large 
complex consisting of 7 high-rise buildings in the shape of eight-pointed stars. Their height is 81,00 meters, 
what corresponds to 27 storeys. Built-up area is only 12%, while the plot ratio is 1,96 there. [7] 

The 80s in Poland were consolidation of dynamic development of high building principle. Some changes in 
approach to the objects form could be noticed. Increasingly they began to give up the rectangular shapes for 
more dynamic forms changing their sizes and shapes with increasing height of the object. Buildings started to 
be also multi-element and in the ground floor emerged the so-called bottom plate in the form of low part of 
the building adjacent to the high part. 

Contemporary built environment of residential high-rises in Poland

After 1990, there were many high-rise buildings built in Warsaw. Their location was not related to the center. 
Buildings were created very quickly, often basing on a specially prepared local spatial management plans. Dis-
tricts where those objects were located are more and more distant from the center, what directly affects the 
expansion of the city skyline and greater spatial clarity of outlined silhouettes. 

Currently the tallest building in Poland is Warsaw Spire, located in the Wola district. The complex comprises 3 
units – buildings located around the inner square with a well composed greenery and urban detail. Under these 
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object was designed a car park for 1000 parking spaces on 5 underground floors. The main element seems to 
be additionally covered with openwork facade, which gives the building interesting asymmetry and lightness. 

Till 2012, Sky Tower in Wroclaw was the tallest building in Poland. As the previous one it consists of 3 basic 
parts: 4-storey bottom plate, 19-storey sail, which creates a diagonal cascade and 51-storey tower.

This object was designed as multi-storey residential, office, commercial and recreation complex. In the vi-
cinity was planned to locate another high-rises, but so far Sky Tower raises a lot of reservations because of its 
height. Second tall building in Wroclaw – Crayon (Kredka), located in the city center at the Grunwaldzki Square 
(Plac Grunwaldzki), has only 23 floors. It is an example of collective residential building – student dorm. Lack 
of social acceptance of this object is mainly due to its height, which is incommensurable with the surrounding 
environment.

Zlota 44 was designed as a luxury apartment building with a height of 182 meters and 52 storeys. The ob-
ject is equipped with a computer and the entire network of devices control, including air conditioning, blinds, 
heating or lighting, ordering a meal from restaurant service. Each of the residents has a personalized magnetic 
card, which allows to get with elevator only on that floor, where the owner’s apartment is located. The con-
struction was designed as a reinforced concrete shaft with a metal finial. In the case of outer curtain wall, for 
the first time in Poland was used a modular triple-glazed façade, which has a low coefficient of heat transmis-
sion and very good acoustic insulation.

Another city determined to have a high-rise was Gdynia. Sea Tower is a building with residential, office and 
warehouse function, consist of two towers with 29 and 38 storyes. Communication between floors is provided 
by seven high-speed elevators, running to the garage level. On the last floor there is a viewing terrace, exclu-
sively destined for the residents of the building.

Lucka City is a typical apartment building, including 342 apartments, with a surface from 37 to 243 m2. On 
the upper floors were located apartments overlooking Warsaw. On seven underground and three aboveground 
levels there is a parking, on the next five floors we can find office and warehouse areas.

table 2. The list of 10 modern residential high-rises buildings in Poland.

the highest residential buildings in Poland

No. building 
name city height to the 

roof [m]
Number of 

floors
year of 

construction
1 Sky Tower Wroclaw 206 50 2012
2 Zlota 44 Warsaw 192 54 2013
3 Cosmopolitan Warsaw 160 46 2014
4 Sea Towers Gdynia 125 36 2009
5 Lucka City Warsaw 106 30 2004
6 Babka Tower Warsaw 96 28 2002
7 Corncobs Katowice 82 27 1988
8 Platinum Warsaw 85 22 2009
9 Stars Katowice 81 27 1978
10 CapitalTower Rzeszow 80 25 2014

Babka Tower is a rectangular building built in 2002, with residential, office and warehouse space. The build-
ing consists of a tower (114 apartments) and a block (185 apartments). It also has 675 parking spaces. 

The last object in this group of residential buildings is the Capital Tower in Rzeszow. The location is not 
random, as the city is a significant center in the Podkarpacie region, because of many listed companies which 
determine the level of city wealth. This is the city which transformed from neglected center into an interest-
ing, growing place in Poland, with adequate economical and human potential. It is worth noting that in recent 
years Rzeszow (besides Warsaw) remains the only city where the number of inhabitants is not decreasing. No 
wonder that with a growth of the city area, we can notice qualitative progress of living space, resulting in cre-
ation of modern residential and business complexes. The CT was designed as a multi-purpose complex, with 
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office space, apartments and comfortable hotel. That complex includes the tallest building in Rzeszow with 
25 storeys (about 80 meters), the second one – slightly lower – 18 storeys (54 meters), three 8-storey objects 
and one 4-storey. 

To summarize this analysis of tall residential buildings, it should be noted that the objects:
1. are being created in different cities – often outside the capital, 
2. are being designed as multi-functional, consisting of several different units, 
3. more and more often are being created as multi-elements, with common, integrating spaces,
4. have larger and larger dwellings and apartments (with appropriate spatial standard and finishing elements), 
5. function as complexes and expanded, multiple developments with associated services, 
6. are being created higher and higher (approximately about 150−200 meters high),
7. are being designed with attention to the surrounding landscape, 
8. show the highest level of cooperation between designers and their knowledge. 

Vision of the future city with the use of high building

Despite many accidents related to the exploitation of high-rises in recent times (the destruction of the WTC 
towers in 2001 or the fires of the Torch building and the Address in Dubai in 2015), this has not caused the de-
cline of popularity and further development of this buildings form. Recently, most high-rises have been built 
in China, United States or United Arab Emirates. These countries are still competing for the title of the highest 
buildings in the world. It seems that the future designers’ rivalry will be based on the construction of the tallest 
objects. Although eco-friendly and high tech buildings are being created, this is still a negligible number.[8] 

In most of the cities, tall buildings are concentrated in the limited area of the center or separated peripheral 
area. Such a phenomenon should be seen as positive.

Skyscrapers will no longer be designed as mono-functional ghettos or business districts, on the contrary – 
there will be found different cooperating functions in them. High-rises will be located in areas with potential 
defending tall building, well communicated, where planning regulations permit high intensity of development 
and it is possible to maintain required distances from neighbouring buildings.[9]

Adrian Smith (designer of Burj Dubaj) believes that high-rise building should be concentrated on a small, 
limited area, in the form of single objects or complexes of multifunctional buildings that simultaneously provide 
daytime light and are equipped with energy-efficient technologies. They should be integral with the context, 
adapted to the local customs and needs of inhabitants and ‘speak the language of the place’.[10]

The future of the city related to the high-rise buildings construction should not raise as much doubts as 
it was in the case of historic cities. Caring all the time about cityscapes and balance between urban dom-
inants like high sacral and secular buildings, some of the places refuse to locate high-rises in their are-
as. In some cases, it is justified as a protection of the historical environment, but the resistance to locating 
any investments is incomprehensible. Creating ever higher buildings within the city center caused chang-
es in the silhouettes and panoramas of historical cities. The lack of appropriate law regulations regard-
ing the creation of protection zones and the historical environment of historical dominants caused the 
necessity of individual designation of the protected area for each new location of the high building.[11] 
Great metropolises (Paris with La Defense, Milan with Porta Nuova or Canary Wharf in London) decided to cre-
ate in their area dedicated zones with tall modern buildings, without creating a threat to spatial and historical 
landscape readability. 

As presented analysis revealed, the high-rises construction is being created by contemporary objects, which 
are part of the modern sustainable development formula. However, it does not mean, that the cities where 
those objects operate, immediately become sustainable. 

Conclusions

In summary, it was decided to emphasize the most important aspects of this comparative research – function-
ing tall buildings in Poland. 
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Nowadays, high-rises have ceased to be perceived as the only way to secure the right amount of usable 
surface or dwellings in the places with highest population density. Their present form, shape, function, loca-
tion, used technologies of construction and building equipment, as well as management of those objects, may 
indicate that these modern buildings are part of sustainable urban development. 

table 3. The list of 10 tallest contemporary buildings in Poland – idea of the regional and ecologist buildings.

the tallest contemporary buildings in Poland 

No. building name Function city height to 
the roof [m]

Number of 
floors

year of 
construction

1 Sky Tower multifunctional Wroclaw 206 51 2012
2 Zlota 44 residential Warsaw 192 54 2013
3 PKiN culture Warsaw 188 42 1955
4 WarsawT,T office Warsaw 184 43 1999
5 Cosmopolitan residential Warsaw 160 46 2013
6 Rondo 1 office Warsaw 159 40 2006
7 Intercontinental hotel Warsaw 154 45 2004
8 Finanse office Warsaw 144 34 1998
9 Mariotte hotel Warsaw 140 40 1989
10 Oxford office Warsaw 140 42 1979

table 4. Built environment of the tall housing buildings in Poland – summary of components.

No. construction 
time Object shape building 

material Structure Location in 
city idea of building

1 until 1945 simple wall longwall center modernism

2 from 1945 to 
1990

simple and 
cuboid steel shaft building downtown higer and higer

3 after 1990 multipart
complex

beton and 
steel

shaft and 
composite 
building

whole city regional and 
ecologist

Contemporary high-rise construction allows for creation of many interesting objects in urban space, starting 
from strong urban dominants (e.g. skyscrapers with their individual characteristics of extended form), through 
buildings integral with cityscapes (most often combining many trends) to those with ecological values (skilfully 
combining technique with natural vegetation cover).

Recently dominating global features of shaping this kind of buildings (completely devoid of the place con-
text) were replaced by designers with forms characterized by sophisticated, individual aesthetic values. Proba-
bly this effect was achieved thanks to some kind of competition among designers in creating more and more 
interesting (and less and less geometric) forms.

The function of newly designed Polish high-rises is limited to: office, commercial and housing. However, in 
recent times they are more often multifunctional buildings, combining administrative and office or commercial 
and residential spaces. It can be explained by economics of design and costs of building exploitation, in eco-
nomical use of the object. It was all possible, because of the development of modern building materials and con-
struction technologies. The intelligence of skyscrapers, their new forms, construction systems and pro-ecological 
activities will determine the direction of research and creation of even more impressive projects in the future. 

More and more often Polish cities are well prepared for the allocation of tall buildings and skyscrapers in 
their area. It is preceded by local spatial management plans, analysis and rigorous urban studies. Unfortunate-
ly, the process and spatial education, which results in the social acceptance of this form of buildings – in Polish 
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conditions lasted quite long. It seems that Polish cities were not sufficiently ready for the rapid development 
of tall buildings.

The basis of the shaping and organization of the public space created with high objects (giving it certain 
characteristics and acceptance) are the rules ordering that space and combining its forms into structure.

This is why these are not only the skyscrapers themselves, but the relations between them, so the mech-
anisms of ordering the environment.

Research shows that multi-element and multi-functional objects require adequate shaping, to create addi-
tional spatial relations and integration places in conjunction with the urban environment. The skyscrapers are 
easily fit into the current trends in contemporary design. It is difficult to imagine functioning of today’s cities 
or huge megalopolis without individual tall buildings or whole districts with high-rises. In addition to their 
aesthetic and functional qualities, these buildings identify the aspirations of people to realize their dreams by 
living in the clouds and looking at the surrounding us city from the top. Creating the visions of the city we have 
the subconscious impression that there should be the high-rises.
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Środowisko zbudowane mieszkalnych 
budynków wysokich w Polsce

Abstrakt: Artykuł ten stanowi wstęp do rozpoczętych badań nad kreowaniem mieszkalnych budynków wysokich, jest też 
próbą podsumowania 70 lat kształtowania środowiska zbudowanego, tworzonego z wykorzystaniem tych budynków w pol-
skich miastach. Ocena środowiska zbudowanego odnosi się do zmian jakościowych i ilościowych jakie nastąpiły po okresie 
transformacji ekonomicznej w Polsce. Zmieniające się miasta poprzez uzupełnienie zabudowy budynkami wysokimi, musiały 
określić swoją tożsamość w tworzonym nowym krajobrazie kulturowym. W podsumowaniu autor odnosi się do znaczenia 
budynków wysokich we współczesnym mieście w Polsce oraz w świecie.

słowa kluczowe: środowisko zbudowane; wysokie budynki; Polska.
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Abstract: In Ukraine, one of the main problems in the field of architecture and construction is an outdated housing stock 
with low energy efficiency indicators. The total housing stock of Ukraine is 1031.7 million m2, of which more than 4.8 million 
m2 is an outdated and emergency stock, 11% of residential buildings need repairing, and 9% – reconstruction. Its significant 
part (72 million m2 or 23%) is morally outdated buildings of the first mass series of 1950−1960, which have a number of 
structural deficiencies and do not fit to current norms [11].

Most of the existing housing are in the historical environment, therefore, in addition to traditional approaches to the 
formation of energy-efficient housing, there are special approaches associated with a number of restrictions on the compo-
sitional, stylistic, and coloristic integrity to the architectural environment whith increasing energy efficiency of housing. This 
problem needs to be solved in a complex way, using thermo-modernization, thermo-reconstruction, sanation. An analysis of 
these approaches has shown that sanationis the most effective, as measures for the rehabilitation of multi-apartment buildings 
allow to increase energy efficiency of housing and preserve historical architectural heritage within the existing housing stock.

Key words: sanations, housing, architectural environment, energy efficiency.

Survey of research

Problems of energy saving in architecture and construction in Ukraine were researched by: O.V. Bumazhenko, 
M.O. Brodsky and O.M. Pechenyk, who study the influence of city-planning methods on the change of archi-
tectural environment in order to reduce the negative climatic influences and increase the level of energy sav-
ing of urban development; O.V. Serhiychuk, which modeled the physical processes in optimizing the form of 
energy-efficient buildings; V.L. Martynov, who explores the geometric parameters of individual components 
of energy-efficient buildings; T.O. Kashchenko, who deals with the optimization of the form of energy-efficient 
homes; L.O. Shuldan, who investigated the problem of building energy-efficient buildings, in particular schools, 
I.P. Kozyatnik, L.P. Khokhlova, G.F. Chernykh, N.V. Shilkin, G.G. Farenyuk and others.

The stylistic solution and the harmonious introduction of new housing in the historical environment are con-
sidered in the works of A. Ikonnikov, O. Becker, V. Vechersky, E. Vozdvynsky, V. Lavrov, S. Regame, T. Tovstenko, 
T. Cherkasova, and others. From abroad, examples of rehabilitation of existing housing in Germany, the Czech 
Republic, Latvia, Estonia, Republic of Poland were analyzed. In Germany in 1990 a state program of sanation 
of dwelling houses was established, the main task of which was – “healing” of houses built from prefabricated 
panels. It included repairing of the roof, supporting elements of the building, increasing of thermal insulation, 
introduction of heating systems with individual regulation of heat supply, improvement of adjacent territories, 

mailto:smaz1981kate@gmail.com


64 KAteryNA dANKO, KAshcheNKO tetyANA

etc. In Poland, too, the problem of outdated housing began to be dealt with in the 90’s of the twentieth cen-
tury. By the moment, 50% of the apartment dwelling has been renovated – they consume less energy due to 
constructive and engineering measures, and also have a modern attractive appearance due to architectural, 
planning and stylistic-compositional measures. Examples of cities where the massive rehabilitation dwellings 
were: Gdynia, Katowice, Wroclaw, Warsaw [1,2].

Scientific methods

Studying the problem of an outdated housing stock and its sanation were applied method of retrospective 
analysis, the method of morphological analysis, the method of compositional analysis, the method of stylis-
tic analysis, the method of artistic and aesthetic analysis, the method of conceptual analysis of the formation. 
When working with outdated housing stock, there are the problems of increasing energy efficiency of housing 
and the problem of preserving the historical architectural environment where the existing housings are located. 
To solve these problems, it was proposed to apply: thermo-modernization, thermo-reconstruction, sanation. 

Thermo-modernization is a complex of constructive means for the thermal insulation of the building’s shell 
(external walls of the building, basement, roof renovation, replacement and repair of windows, balcony blocks 
and entrance doors to the building) in order to bring its energy efficiency indicators in line with modern re-
quirements without changing the engineering equipment, a typical design solution and a three-dimensional 
compositional solution of the building, but with partial re-planning and restoration of the operational quali-
ties of the building. 

Thermo-reconstruction is a complex of repair and construction works related to the increase of thermal 
engineering indicators of fencing constructions, rebuilding of the building and its engineering equipment with 
the change of the structure of apartments without changeingthe building volume or with achangeing of vol-
ume of the building at the expense of the annex, a multi-storey superstructure or an extension of the building 
to improve the energy efficiency of the building. 

Sanation [10] – besides increasing energy efficiency by constructive, engineering and architectural-planning 
methods, considering ecological, economic, social, psychological, aesthetic aspects, improving the microclimate, 
improving the comfort level of individual apartments and the whole building, improving the volume-spatial 
house compositions and surrounding buildings. The sanition of the living environment is carried out in order 
to obtain housing with improved living conditions that meets all modern energy efficiency standards and takes 
into account the environment. It is the best method for providing energy efficiency to residential buildings.

Research of existing housing

For legislative regulation of energy efficiency issues in Ukraine, exist the Law of Ukraine “Energy saving”, “The 
complex reconstruction of neighborhoods (districts) of an outdated housing stock”, “Energy efficiency of 
buildings”, which determine the legal, socio-economic and organizational principles of activities in the field of 
energy efficiency buildings and aimed at reducing energy consumption in buildings [4]. In order to effectively 
implement energy-efficient construction solutions in Ukraine, the “warm loans” program was adopted as one 
of the mechanisms for ensuring energy efficiency. The program is developed for co-owners of multi-dwelling 
housing (ACMHs). ACMHs – are a form of management of residential buildings. The movement for the creation 
of ACMHs began in Ukraine about 10 years ago and in some cities it covers up to 90% of the housing stock. 
In Poltava, in particular, the creation of ACMHs began 3 years ago, and currently, ACMHs cover only 10% of 
residential buildings, but their creation is growing rapidly. Also, IQ Energy program has been introduced in line 
with European standards, a financial instrument for promoting energy efficiency improvements in the residential 
sector of Ukraine [5]. The rehabilitation of multi-apartment residential buildings is a promising way of solving 
the energy efficiency problem of residential development and allows to prolong the life cycle of buildings, im-
prove the quality of housing, improve the quality of engineering equipment, increase their energy efficiency, 
operational reliability, durability, and save the historical environment of the central parts of Ukrainian cities.
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To implement sanation in the historical environment, it is first necessary to investigate the types, styles, 
construction periods, constructions and materials of buildings subject for rehabilitation. In this article is pre-
sented an analysis of existing housing stock, means aimed at increasing energy efficiency, energy efficiency of 
buildings during rehabilitation are presented. Housing stock for periods of construction, the prevailing style 
can be divided as follows: 

1. XVII century – XVIII century. The prevailing style is the Baroque, in particular Mazepa Baroque. The ar-
chitecture of this style has a high aesthetic value. Examples of baroque houses are houses and mansions 
of the nobility. 

2. The middle of the XVIII century, The middle of the XIX century. The prevailing style is classicism. Clas-
sicism has a high aesthetic value, and is widely used in the architecture of residential buildings, both 
historical and modern. 

3. The beginning of the XX century. The prevailing style is modern or Art Nouveau, including the Europe-
an Modern, Ukrainian Art Nouveau. The European Art Nouveau is distinguished by the bright artistic 
expressiveness of the image of the building. In the facade decoration there are almost no straight lines 
and sharp corners, natural bends of lines, resembling images of nature are used. 

4. The end of the 1920s – the mid-1950s. Pre-war Soviet constructivism and postwar Soviet style – neoclassi-
cism. Pre-war constructivism is characterized by rigor, geometry, concise forms and monolithic appearance.

The post-Soviet style – neoclassicism can be divided into two subtypes – erected by individual proje-
cts for the head staf“nomenklature” and typical projectsfor the workers. “Nomenclature” buildings stand 
out from the background of a high ground floor (sometimes with a colonnade), bright décor, an elevated 
surface (more than 5 floors). Houses have large halls with 2−4 apartments on the floor. The facades of 
the buildings are plastered and decorated with stucco decoration. In typical designed buildings was the 
utilitarian architecture. There is almost no vivid decoror image on the facades. They are made of red or 
silica brick or plastered. The number of storeys of such buildings does not exceed 5 floors. The height of 
the floor of the buildings is 3−4 m, brick walls in thickness from 0,65 m and more, wide entrances, wide 
stairs. On one floor situated 2−4 apartments with separate bathrooms and separate rubbish pipelines. 

5. The post-war period of 1955−1990. This kind of housing were basically a massive brick houses built by 
typical projects. On the city periphery were built low-rise buildings, in the central regions there was a 
mass introduction of prefabricated hight-rise buildings (block, panels), mass implementation of standard 
projects. Such reforms in the field of architecture and construction allowed to overcome the growing crisis 
in housing construction and to return the status of a style-making trend on a global scale to the Soviet 
architecture [6]. The first designs of the facades of blocks and large-panel houses were solved with the 
help of the following artistic-compositional techniques: decoration of blocks in the form of large quad-
rants, illusory cutting of blocks into small elements (“diamond rust), two-row cutting of a wall with dec-
oration of blocks, pitched roofs. But over time, the architecture of residential buildings of this style was 
reduced due to the prevalence of economic criteria. Compositional solutions were optimized according 
to the rationality and utilitarianism: the replacement of pitched roofs to the flat, the refusal of the facade 
decoration, reducing the height of floors, reducing the area of support facilities, the transit rooms. The 
buildings were built with a small reserve of strength and some of disadvantages: a small living space, 
a small height of rooms (2.5 m), small kitchens and corridors, transit rooms and combined bathrooms.

At the same time, prefabricated panel houses appeared (1950−90). This group includes panel houses 
built in the previous period, typical panel houses, improved typical Soviet panel buildings and panel ho-
uses of the 1990s from reinforced concrete or expanded clay concrete. All these buildings present mass 
housing from inexpensive materials, to the advantages of which can be attributed the high quality of 
individual panels of exterior walls with possible decoration (in factory conditions) with different mosa-
ics, tiles, etc. The disadvantages of this technology include the presence of joints between the panels, 
which potentially can form heat bridges. The buildings of this group were built up from 3 to 22 floors, 
had walls with insufficient resistance to heat transfer, four or more apartments on the floor, the height 
of rooms is 2.5−2.75 m. 

6. End of XX-beginning of XXI century. The modern stage of the formation of the architecture of the living 
environment. Modern buildings are being built according to typical projects and appear a lot of buildings 
built according to original projects with individual planning. The architectural stylistic solution of buildings 
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varies from ultramodern to styling to historic architecture. For the historical styling is used the main ar-
tistic and compositional techniques of those historical above-mentioned styles, which have the greatest 
influence in this environment. The prevailing height of modern houses is from 4 to 25 floors, the height 
of the floor is 3−3,3 m, and the area of apartments is from 18 m2 to 100 m2 and more. These buildings 
have modern communications, the necessary infrastructure for life, autonomous utilities and services. 

The analyzed housing development of historical cities of Ukraine has shown that residential buildings 
of the 20th and 21st centuries dominated by typical projects and buildings with individual planningfrom 
the last decades, and examples of buildings of the 19th and 18th centuries are less common.

Analysis of measures by enhancing energy efficiency of existing housing

Depending on the time period, location, technical condition, historical value of the building and the desired 
work result, it is selected a list of possible ways to improve the energy efficiency of the building – thermo-mod-
ernization, thermo-reconstruction, sanation. The thermodernization of residential buildings without changing 
the building volume does not require significant material costs and is 25−40% of the restored value of a res-
idential building, with a change in the structure of apartments – 35−50%. The calculations show that when 
the sanation that the floor addition significantly increases efficiency of the solutions. Thus, in case of mansard 
floors addition, the cost of work does not exceed 60−65% of the new construction, and the construction of 
additional floors reduces the cost per unit area by 25−30%. When performing works on the thermoregulation 
of residential buildings, special attention should be paid to improving operational characteristics and, in the 
first place, reducing energy consumption by increasing the thermalinsulation parameters of fencing structures, 
introducing a system for automatic regulation of heat consumption and its accounting, as well as utilization 
of heat of ventilation emissions. In carrying out the rehabilitation of residential buildings in order to provide 
regulatory requirements for energy efficiency, it is necessary to take into account the features of city-planning 
and architectural composition of the surrounding building, characteristic composite features of the prevail-
ing styles, as well as the degree of historical value of the territory. The main feature of the sanation is that the 
buildings are considered as part of the historically formed environment with its structure, regularities, color, 
and other characteristics. The sanation covers a wide range of measures to bring the indicators of comfort of 
a residential building up to standard ones. The rehabilitation can be carried out as well as with a change in the 
volume of the building (add-on glasing of balconies and loggias, re-equipment of the cold attic), and without 
changing the volume (insulation of opaque fencing structures, replacement of transparent fencing structures, 
repair or replacement of communications, water supply systems and drainage, ventilation and air conditioning, 
the use of energy-generating units for the renewable energy sources). In the historical context, it is necessary 
to take into account compositional constraints and to be guided by the principle of harmonization of the envi-
ronment, to conduct sanation in whole using such measures as conservation, restoration, and ongoing repairs. 
The rehabilitation includes various approaches to improving the overall level of comfort and providing buildings 
with a standard energy efficiency indicator in particular, and cares about preserving the historical environment.

The study of the technical condition of residential buildings of different time periods of construction has 
shown that classical buildings are in a satisfactory technical condition. During rehabilitation, a minimum number 
of energy-saving measures are required. Buildings in the Art Nouveau style also have a satisfactory technical 
condition, while the sanationneeds a minimum amount of energy-saving measures. Neoclassical residential 
buildings have a satisfactory technical condition, there are slight deviations from the regulatory requirements 
for heat engineering indicators. Typical building of 1950−1980 are in the worst technical condition among 
considered housing buildings and require carrying out of urgent complex measures on sanationand increase 
their energy-saving properties. The most widespread series of mass housing construction in Ukraine are 1−438 
and 1−480 series [8], as well as buildings with large-frame frameless, transverse bearing walls of the series 
1−464; large-panel buildings with an internal full or incomplete frame of a series 1−335; frameless buildings 
with walls of artificial materials or large blocks with three longitudinal bearing walls of series 1−434, 1−447 
(“three-wall” buildings) [9]. The main disadvantages of these houses are planning solutions with small area of 
kitchens, combined bathrooms, inadequate area of the anterooms, passage rooms, technical and technological 
issues of construction, deficiencies in construction, careless maintenance of buildings, unsatisfactory operating 
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conditions (external enclosing structures, hydro, – thermal insulation, joints of walls with window blocks, glaz-
ing of window blocks, constructions of balconies, canopies above entrances, roofs), and as a result, the losses 
more than 70% of thermal energy in buildings.

Research of the existing housing foundation of the city of Poltava

In the central part of the city of Poltava predominate houses of the nineteenth and first half of the twentieth 
century, which have a high historical value. Their characteristic features are:

Typical form of multi-apartment buildingsare: 
 � “point” (square in plan); 
 � the corner. 

Typical floors numbers of multi-apartment housesare: 
 � low-rise (1−2 floors); 
 � intermediate floors (3−5 floors); 
 � multistory (7 floors). 

Typical orientation of apartment buildingsin the centerof Poltava are: 
 � square in the plan buildings are located at an angle of 45° to the axis of South-North; – meridional (with 
a deviation from the axis of South-North to 30°); 

 � latitudinal buildings (with a deviation from the axis of South-North to 30°); 
 � corner buildings with an outer angle to the South, North, East or West.

Typical urban placement of quarters in the center of Poltava are: 
 � perimeter buildings; 
 � multi-storey perimeter buildings with central passage; 
 � one-sided perimeter variety of buildings; 
 � homestead buildings.

Conducting research in the city of Poltava showed that the following buildings presented in Table 1 are typical 
for the city Poltava (used materials of the site http://domofoto.ru/cities/119/):

table 1. Typical dwelling houses in the city of Poltava.

№ Types
example

Number of 
floors characteristic Photo

1 Project until 
1920 2−3

Brick facade plastic, 
wooden floor 

covering

http://domofoto.ru/cities/119/
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2 Project 
1920−1941 2−5

Brick walls, details 
of the facade, 

decoration, rust on 
the ground floor 

facades

3 Project 
1941−1957 4−5

Decoration of 
facades, sloping 

roofs

4

Typical projects 
and projects 
reused for a 

series of brick 
houses

4−14 Brick houses by 
typical projects

5 Block houses 5

Optimization of 
compositional 

solutions, 
subordination for 
the rationality and 
utilitarianism: flat 

roofs, lack of facade 
decoration, transit 
rooms. small living 
space, low room 

height (2.5 m), small 
kitchen, combined 

bathrooms.

6 1−439А-40 5

7
124−87−107

Panel house of 
mass series

10
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8 87 – a brick 
house 5−14

Modern buildings 
according by 

typical projects, It is 
prevailing modern 
houses from 4 to 

25 floors; height of 
a floor is 3−3,3 m, 

and the area of 
apartmentsare 
from 18 m2 to 

100 m2 and more. 
There are modern 
communications, 

infrastructure, 
autonomous utilities.

9 1−447С−48 9

10 1−438−20 5

On the periphery of the city dominating buildings which are built on typical projects. These are block, 
panel, brick houses from 5 to 14 floors. A wide range of sanation means can be applied to massive building 
houses. Houses built before 1957 need an individual approach with the choice of necessary sanation means 
that do not destroy the existing urban planning, architectural, planning, compositional and stylistic structure. 
Architectural techniques include expansion of the building towards the yard, floor addition of the attic floor, 
change of the planning solution of the house – placing stairs inside the house (with the upper natural light), 
temperature zoning of apartments (with a thermal core and a buffer zones), insulation of enclosing structures, 
replacement of engineering communications. Modern residential buildings located both in the central part 
and in the peripheral districts of the city of Poltava have a satisfactory technical condition, may have slight de-
viations from the regulatory requirements for heat engineering indicators due to the recent updating of the 
regulatory framework for energy conservation requirements [3]. 

Conclusions

Sanation for the providing a normative indicator of energy efficiency in existing buildings presents a wide 
range of posibilities. In the absence of a historical environment limitation the shape of the building, its plan-
ning structure, materials, engineering and technical equipment may vary. During the housing sanation in the 
historical environment next requirements are taken into account: stylistic, compositional, rhythm-metric fea-
tures of the facades of existing buildings; the silhouette of the building; the presence of architectural monu-
ments and their influence on the surrounding buildings; the scale, dimensions, configuration; the surface of 
the existing buildings; the size of the house space; ventilation and shadowing of the territory of the yard and 
on the basis of the research the sanitation measures are selected. The renovation requires about 30% of the 
cost compared with the new construction, so it is economically more profitable than building a new home. At 
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the same time, the cost of saving energy for heating during the renovation of the housing stock is up to 85%. 
A wide range of sanation methods allows it to be used in the conditions of an existing housing stock and is 
relevant, promising and cost-effective. Sanation provides broad opportunities for realization in the conditions 
of existing development, providing energy resources saving and increasing the comfort of living in residential 
buildings, including taking into account the researches carried out on the historical environment for each par-
ticular city with its architectural, planning, spatial and stylistic-compositional feachers.
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Abstract: On the Rohatyn example we want to demonstrate:
a)  how the battles, assault and destruction of the town influenced the character of its urban and architectural develop-

ment (as shown by the example of the Battle of 1509 and the events of World War I);
b) how important the fortification element was in the past in towns of Halychyna region;
c)  what methodology can be used to reconstruct the stages of development of urban fortifications, given that today they 

are almost completely lost;
d)  the importance of a thorough analysis of the current state of the territory and the town’s relief, the study of historical 

documents, analysis of cartographic materials and iconographic sources for the theoretical reconstruction of stages 
of development of fortifications.

The town of Rohatyn belongs to the oldest urban locations that existed according to the German (Magdeburg) law in 
the territory of Western Ukraine. The great chronological depth of the town’s urban structure has been often mentioned by 
researchers. However, academic literature does not yet fully cover the changes made to the planning of the town’s structure 
during the 15th−17th centuries. Similarly, the stages of development of the town’s defensive lines were not identified, although 
historical documents contain many references to the existence of fortifications around the middle town and the castle. Exist-
ing documentation only describes the urban changes in general terms, with researchers not yet having organized them into 
specific planning schemes. In our present work, we set our goal as the reconstruction of the different stages of development 
of fortifications of the original walled medieval town of Rohatyn. We use the following methodology: analysis of the town’s 
planning structure based on both historical and contemporary maps; studies of the remains of fortifications in the current 
landscape; comparison of field studies with data from cartographic analysis to references to the defensive objects found in 
historical documents; studies of analogical landmarks; and graphical reconstruction of stages of development of fortifications. 
According to our research, the fortification history of the town can be divided into four main stages. 

1st stage – between 1415 AD (date of the town’s founding) and 1509 AD (complete demolition of the town as a result of 
the attack of the Wallachian-Turkish army). 

2nd stage – from 1509 AD to approximately 1539 AD. The town within the walls of the surrounding fortification is restored 
on the basis of new royal privileges given in 1523, 1535 and 1539. The town is able to develop, with new fortifications being 
built around the residential and commercial districts of the town and the castle. 

3rd stage – from 1539 AD to the end of the 16th century. A new district called the “New Town” was created to the west of 
the old walled town, with a new belt of earth bastion fortifications. At the end of this period, the bank form of the defenses 
was modernized into the bastion forms. 

4th stage – the 17th century. The town’s fortifications continue to be maintained in good condition and upgraded. The 
territorial expansion of the town to the south led to the emergence of new residential neighborhoods and the creation of 
additional bastion fortifications to the east and south of the borders of the New Town. 

Our research has shown that Rohatyn is a unique town in aspects of the development of fortification systems in the 15th 
and 17th centuries in Ukraine. 

Keywords: town of Rohatyn, fortification, earthen ramparts, basteja (bastia), bastion, 15−17th centuries.



72 MyKOLA bevZ

Introduction. Research relevance

Rohatyn is a town in western Ukraine that was twice destroyed almost completely. The first time it happened 
in 1509, during the incursion of the Wallachian-Turkish army. The second time the town was destroyed in the 
First World War. After the first destruction, the town was revived, paying much attention to the construction 
of fortifications. 

In our present work, we try to reconstruct the stages of development of the town’s fortifications by means 
of the identification of the planning structure occurring at different times based on our experience in this field 
(M.Bevz, 1996, 1997, 1998, 2000, 2002, 2004). We consider this problem to be relevant because in the works 
of predecessors [J.S. Zubrzycki, 1911; F.D. Wąsowicz, 1879; Matsyuk O., 1997; Melnyk V., 1991; Pankiv B., 1995; 
Yasinskyi M., 2004] due attention was not paid to the presence in the town’s planning structure of remnants of 
fortifications lines – including bastion fortifications – that belong to different stages (fig. 1).

Fig. 1. The plan of the town of Rohatyn at the beginning of the twentieth century by Jan Sas Zubrzycki [J.S. Zubrzycki, 1914, 
s. 5]. Marked: 1 – Rynok Square, 2 – St. Nicholas Church, 3 – Tserkva of the Nativity of the Virgin Mary Mary, 4 – Dominican 
Church and Monastery, 5 – wooden Tserkva of the Holy Spirit, 6 – St. Barbara Church, 7 – St. Yurii Tserkva, 8 – wooden Tserkva 
of St. Mykola.

In 1992−1993, a plan based on historical and architectural studies of Rohatyn was developed. The authors 
determined the zone of defensive rampart location around the medieval fortified town and made the hypoth-
esis that medieval Rohatyn had two gates – Lviv and Halych Gates – which were located in the western and 
eastern curtain walls of the fortifications [R. Mohytych, 1995; 1996]. Subsequently, in 2007, a new historical 
and architectural plan of Rohatyn was developed. Unfortunately, this research and project documentation also 
did not detail the identification of defensive lines and planning changes in the town plan during the 15th−17th 
centuries (Fig. 2).
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Fig. 2. Plan based on historical and architectural studies of the town of Rohatyn (fragment). UDNPI “Dipromisto”, 2007, 
authors Shumin I., Shubelyak N., Senchak Z. Three concentric circles indicate the probable lines of fortifications around the 
city center, as well as the location of the castle.

In the writings of historians who described the architectural and urban development of Rohatyn, the stages 
of urban changes were presented only in general context without reconstructing them into specific planning 
schemes [J.S. Zubrzycki, 1914; F.D. Wąsowicz, 1869; A. Czołowski, 1930; Melnyk V., 1991]. For example, the ar-
chitect J.S. Zubrzycki mentioned the existence of fortifications around the middle town, fixed individual residues 
of the ramparts on the site, but did not reinforce this information by planning schemes (Fig. 1) [J.S. Zubrzycki, 
1914]. Reconstructions of the planning structure and developmental stages of the middle town fortifications 
were performed by several more authors. In 1996, a version of the town’s planning in the late 16th – early 17th 
century was published by R. Mohytych (Fig. 3). According to the hypothesis of the author, the middle town 
was surrounded by a defensive rampart in a circle with two gates – in the western and eastern parts – and with 
a wicket in the southwestern part. The defensive towers on the rampart were not marked by the author. Ac-
cording to his layout, the castle was located in the middle of the town, but it had its own rampart line closed 
in a small circle with a gate from the church side. There was only one palace building in the castle. The author 
mistakenly indicated the location of the New Town district to the north of the middle town. In fact, there were 
ponds and mills, and the new district was located to the west and to the south of the Lviv gate.

Very “bold” is the reconstruction of the middle town planning by M. Yasinskyi (Fig. 4), made under super-
vision of associate professor O. Rybchynskyi [M. Yasinskyi, 2013]. However, the form of masonry towers and 
walls for the period of 16th−17th centuries which were proposed by the authors is not consistent with historical 
documents which mention wooden fortifications of the town during this period. 

Our analysis of the modern plan of the town’s central part showed the presence of planning elements (quar-
ters and street network) of triangular shape (Fig. 10, 7). The middle town is distinguished by a well-planned 
regular rectangular grid of streets. We believe that these irregular quarter and street planning forms should 
be linked with a sketch of previous fortifications.
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Fig. 3. Hypothetical reconstruction 
of planning structure of Rohatyn (XVI 
– early XVII century) by R.Mohytych 
[Mohytych R., 1996].

Presentation of the main material. An outline of the historical 
stages of the development of the middle town of Rohatyn
Many historians mentioned the great chronological depth of the town structure, attributing Rohatyn to the 
oldest cities in Halychyna [J.S. Zubrzycki, 1914]. The town received a locational privilege from Vladislaus II of 
Opole in 1415 [Tsariova N., 1995]. It was a privilege for a private location. The founding of the town is associ-
ated with the noble Volchko Presluzhych. At that time, such founding was realized through the expansion of a 
fortified middle town with ramparts or masonry walls with a square or rectangular market square in the middle. 
In the case of Rohatyn, this square has survived to this day. Instead, the lines of fortifications are completely 
lost and their location is rather problematic, since archaeological research of their remains has not yet been 
carried out. The remnants of ramparts, in particular, are recorded in the historical and architectural key plan of 
the town, but without clear stylistic or temporal identification of these remnants (Fig. 2). 

Fig. 4. Hypothetical reconstruction of two stages of development of planning structure of town of Rohatyn (at the end of XIV 
and at the beginning of XVII centuries) by M. Yasinskyi under the direction of O. Rybchynskyi [M. Yasinskyi, 2013].
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According to the results of the analysis of historical works, the development of defensive structures of Ro-
hatyn can loosely be divided into four main stages. For each stage, we implemented a hypothetical scheme of 
the planning structure of defensive lines. 

first stage 1415−1509. From the very beginning, the middle town had a rectangular market square and 
a rectangular outline of the quarters around it. This rectangular planning scheme of quarters and streets sur-
rounding the market square has survived to this day. The fortification girdle around the middle town repeated 
this rectangular planning scheme of quarters, encircling the middle area with a rampart along the perimeter. 
The argument proving our hypothesis is that already in the location privilege of the town the moats around 
the middle town were mentioned, from which “town’s grounds were to be measured” [Tsariova N., 1995].

Construction of the defensive rampart at the beginning of the 15th century should have been – in our opin-
ion – of a basteja type (in German – Bastei, in Italian – Bastia, in Polish and Ukrainian – Basteja: a squat fortifi-
cation, designed for the use of firearms, whose shape and placement were associated with the development 
of siege artillery. A small form of semicircular and multifaceted shape was erected forward of the curtain of the 
defensive wall to defend it against a flank fire. The first bastejas appeared at the end of the 14th century with 
the commencement of the use of firearms. The using of bastejas is well described by Albrecht Durer [https://
de.wikipedia.org/wiki/Bastei]). 

Due to the small size of the middle town, bastejas could only have been arranged in the corners of the de-
fense perimeter. The shape of the bastejas was either rectangular or semi-circular (polygonal) in the plan. The 
fortification consisted of a low rampart, on the top of which there was a wall built of wooden logs a little higher 
than the height of a person. At certain intervals in the wall openings for the fire of small arms were cut. Exter-
nally, the rampart was surrounded by a moat. This form was typical of the wooden and ground fortifications in 
the 15th century. Such fortifications were called the battle fence [J. Naronowicz-Naroṅski, 1659] (fig. 5-a). The 
wooden fence as the fortification of Rohatyn was mentioned somewhat later, in 1509, in documents related 
to the storming of the town by the Wallachian-Turkish troops [A. Czołowski, 1930]. Since we do not have any 
historical mentioning of masonry walls at this time, it is logical to assume the existence of such wooden and 
ground fortifications.

Fig. 5. Two old types of defensive 
walls of the city, which were built 
using wooden logs and piles: 
A – fortifications from sharpened, 
vertically dug piles; It was built on 
the top of an earthen rampart (so-
called “Tyn”); a – fortifications from 
horizontal logs and piles (so-called 
“Fence”); as a rule had loopholes 
and roof; was built on the top of the 
earthen rampart (from the treatise 
by J. Naronowicz-Naroṅski, 1659 [J. 
Naronowicz-Naroṅski, 2016, s. 12]).

The use of this type of fortifications is confirmed also by the layout of the middle town (see schemes in 
Fig. 3, 4). Separate elements of such fortifications could be masonry – for example, gates, towers or bastejas. 
However, we think that there were no towers erected in Rohatyn, since it was irrational to build them from 
wood at that time as the enemy artillery could easily destroy them. As for the architecture of the gates, despite 
the fact that there are no direct references to the material from which they were erected, one can assume that 
they were made from stones and bricks. The masonry type of gates would also be more suitable for building 
a draw bridge. We know from the analysis by the historian A. Czołowski that during the siege of the town in 
1509 it did not have sufficient means for defense. He mentioned only the wooden battle fence on the ram-
parts and the gates with draw bridges [Czołowski A., 1930]. In fig. 6, we present our hypothetical version of 
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the planning structure of the middle town and its defensive girdle at the time after the town was founded in 
1415. The main argument in favor of our scheme is the presence of an original rectangular planning structure 
in the middle of the town.

Fig. 6. H y p o t h e t i c a l 
scheme of the planning 
structure of the Middle 
town and its defensive 
zone at the period 1415 
and to 1509 (by M. Bevz). 
Marked: 1 – market square, 
2 – Tserkva of the Nativity 
of the Virgin Mary Mary, 
3 – wooden church of St. 
Mykola, 4 – castle, 5 – de-
fensive shaft with wooden 
palisade (tyn) with corner 
towers and two gates. Au-
thor: M. Bevz, 2017.

the second period 1509−1550s. The key events for Rohatyn of 1509 will be presented on the basis of 
thorough research by Alexander Czołowski (“Rohatyn’s Catastrophe in 1509 Historical Sketch” [Czołowski A., 
1930, 15 s.]). The historian briefly described the events of the Wallachian-Turkish-Polish War of 1509, but the 
events related to the town of Rohatyn he considered in sufficient detail.

The basis of the war was clearly the territorial claims of Turkey, which provoked the conflict through their 
vassals. Events unfolded as follows. The Voivode of Moldavia, Bogdan, having collected a military force from 
the Wallachians, Tatars and Turks, decided to raid Pokuttya. The king of Poland, Zygmunt I, issued an order to 
raise militia on August 1 in Horodok near Lviv, but this reaction was too late. The main goal of Bogdan was 
to capture the castle of Halych and to secure Pokuttya and a part of Podillia. With considerable strength, he 
conceived the attack not as a small strike, but as a broad military campaign. In mid-June, his troops crossed 
the Dnister River near Khotyn and on June 17 they reached Kamyanets-Podilsky. However, without being able 
to lay a long siege to the impregnable and well-fortified castle and town, he withdrew the unsuccessful siege 
and went deep into Rus. Over the course of several days, the troops besieged the cities of Pokuttya – Sniatyn, 
Kolomyia, Tlumach, Cheshybisy (Yezupil) – and subsequently also the Castle of Halych [Czołowski A., 1930]. 

The castle of Halych, the defense of which was led by starosta Otto Chodecki, managed to prepare for 
the siege. In addition, its high location did not allow the Wallachian troops to effectively bombard its towers 
and walls with artillery. Moreover, an active way of defense and counterattack against the attackers allowed 
the starosta to even capture a part of the artillery, which was unwisely brought closer for the bombardment 
of the castle. Forced to leave the siege, Bogdan, ruining everything on his way, went through Khodoriv to Lviv 
and on July 1 stood under the walls of the town. Having burned the Gothic Catholic Church of St. Stanislav in 
the Krakowian Suburb, he began the bombardment of the Low Castle and the middle town from the territory 
near it [Czołowski A., 1930]. But his efforts were useless here as well. The town defended itself successfully and 
also counterattacked, as a result of which Bogdan’s troops suffered considerable losses. Inability to capture 
the town and knowing about the approach of the militia from Horodok, the Voivode retreated, burning to the 
ground the Halychian and the Krakowian suburbs. He marched his forces along the road to the south-east to 
the crossing across the Dnister River near Cheshybisy.
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Fig. 7. Scheme of elements of planning structure of center of Rohatyn, indicating a change in the concept of its development 
at the beginning of the 16th century (reconstruction of the destroyed town after the devastating attack of 1509). There are 
streets of a radial nature in relation to the Rynok Square (pos.5), the configuration of the quarters varies from rectangular to 
irregular forms (item 6), a hypothetical line of “defensive fence” on new shafts (item 7). It is also marked: 1 – Rynok Square, 
2 – Tserkva of the Nativity of the Virgin Mary, 3 – St. Nicholas Church, 4 – lines of defensive fortifications according to the 
plan of UDNPI “Dipromisto”, 5 – radial character of the axes of new streets. Author: M. Bevz, 2017.

Rohatyn stood on the enemy’s road. At that time it was one of the richest towns in Rus’. Historian A. Czołowski 
pointed out that the town was very successful in trade and crafts [Czołowski A., 1930, p. 3]. The town, which was 
founded in 1415, was planned according to the requirements of the Magdeburg Law, and was fortified with 
ramparts and a moat around the middle town. At the end of the 15th – in the beginning of the 17th century, the 
town was owned by the wealthy Chodecki family. The middle town of Rohatyn “was well built, surrounded by 
a rampart with a fence through which the defensive gates led” [Czołowski A., 1930, p. 5]. 

Here it is necessary to make a refinement to the version of A. Czołowski – the so-called battle fence in the 
15th−16th centuries was built from rough wooden logs with slits for firearms. The method of building fortifica-
tions from the lines of a wooden fence at the top of the rampart was called “tyn”. The name of the town indi-
cates that perhaps the most oldest way of strengthening the town was the rampart-tyn (Roha-tyn) technique. 
It presupposed the construction of deep-drawn vertical pillars. 

New tipe “parkan” presupposed the construction of deep-drawn vertical pillars at intervals of several meters 
only, between which the logs were laid horizontally. In the logs, at the height of a person, cut-outs were made. 
From the outside, the rampart with a fence has a moat with a breastwork (made of clay and soil, sometimes of 
wooden logs). For artillery, somewhat elevated positions in the form of triangular or polygonal bastejas were 
made at some intervals in the line of fence fortifications. Their construction was carried out in the same way. 
Inside of such ramparts behind the fence was located the middle town of Rohatyn, and the defensive castle of 
the owners that was connected with it. Inside, behind the town fortifications were also two masonry shrines. 
The oldest was the town Tserkva of the Nativity of the Virgin Mary Mary, built by the Presluzhych in the Byz-
antine-Gothic style and the catholic church of St. Nicholas (the original was erected in 1440 by Mikołaj Parawa 
from Chodcz [Czołowski A., 1930, p. 6]). The church bell tower had the largest bell in Rus’.
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Fig. 8. Hypothetical recon-
struction of the scheme of 
fortifications of Rohatyn at 
the middle of the 16th century. 
Marked: A – the middle town; 
Б – Halytske suburb; B – Babint-
sy suburb; 1 – Rynok Square, 
2 – Tserkva of the Nativity of 
the Virgin Mary, 3 – St. Nicholas 
Church, 4 – Castle, 5 – Halych 
Gate, 6 – Berezhany Gate, 7 – 
Lviv Gate, 8 – Curtain Wall of 
the Defensive Wooden Fence, 
9 – Triangular wooden bastejas 
(bastei) of a defensive fence; 
Vertical strokes mark the orig-
inal quarters of the 15th century; 
Quarters of the 16th century are 
marked with horizontal strokes. 
Author: M. Bevz, 2017.

Fig. 8a. Hypothetical recon-
struction of the scheme of 
fortifications of Rohatyn at 
the middle of the 16th century. 
Second version based on po-
lygonal bastejas.

On July 6, 1509, the Moldovan Voivode began the siege of the town. Though the town had the fortifica-
tions described above, they did not give hopes for a long-term defense. The enemy had artillery for the siege, 
and the town did not have enough defenders. Two owners of the town – Rafal and Piotr Chodecki– were in 
the castle and nevertheless organized the defense. The inhabitants endured the first hostile assaults. But the 
artillery bombardments and the prevailing enemy forces put the defenders into an uneasy situation. After a 
few days of defense, the owners, understanding the hopelessness of the situation, decided to surrender and 
opened the gates of the town. As a result, the attackers mercilessly robbed the town, and Bogdan appropriated 
the treasures of the two churches, jewels and liturgical utensils, including the bells. The town was completely 
burned down, and all the inhabitants were captured. Shrines were also burned. In one day, Rohatyn was turned 
into a deserted, scorched ruin. It is this attack with which the legendary story of Roxelana (Anastasia Lisows-
ka, daughter of a local priest, later known as the wife of Suleiman the Magnificent, the Sultan of the Ottoman 
Empire [https://uk.wikipedia.org/wiki/Rogatin]) is associated.

Only a month and a half later, in September, militia was gathered near Hlyniany (in Vyzhniany) for a cam-
paign and revenge for the Wallachian-Turkish attack. This trip to Wallachia ended with a complete victory and 
captivity of more than thirty Wallachian nobles. In November, the war was completed by the signing of a peace 
treaty, which envisaged the return of all the looted property to Rohatyn, release of captives and granted them 
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the right to return to the town. Only the eldest of the Chodecki brothers, Rafal, returned to Rohatyn, whereas 
Piotr died in captivity [Czołowski A., 1930, p. 6]. 

Upon his return, Rafal started the restoration of the town. This reconstruction probably lasted more than a 
decade. The relative of the owners – Halychian starosta Otto from Chodecz (Chodecki) – actively participated 
in it. His military experience was probably used to rebuild the old and to build new fortifications. In 1523, the 
owner of the town gave permission to hold a weekly meat trade in Rohatyn each Saturday from Easter to Bap-
tism of St. John (June 24) [Balinski M., 1844, p. 702−703]. This privilege allowed to increase the town’s profits 
and to use the funds to improve its defense capability. 

In 1533, Otto Chodecki made the town over to the King [Besiadecki F., 1936, p. 2]. In 1534, the town for-
mally became the king’s property. According to the decision of Zygmunt I, in 1535, Rohatyn received a new 
confirmatory locational privilege, the right to a weekly public market and a coat of arms (a reindeer horn and 
letter “B”) [J.S. Zubrzycki, 1914]. At that time, it was starosta Ivan Boratynsky who administered the affairs of 
the town. This event served as the basis for the rapid development of the town, which soon began to compete 
with Lviv [https://uk.wikipedia.org/ wiki/Рогатин].

Fig. 9. Example of modernization pro-
jects for the fortifications of the old town 
of Herderwyck in the Netherlands, early 
17th century. The old line of fortifications, 
consisting of a triangular bastejas, is 
replaced by a bastion line. On separate 
sites, the old belt of fortifications had 
two parallel lines of bastejas with trian-
gular base. The distance between the 
bastejas was between 10 and 20 Dutch 
rods, which equals to 46.23−92.46 m. 
There are   6 variants of a more perfect 
configuration of a new bastion line, 
which is planned not on the site of the 
old fortifications, but creating a new line 
from the outside (an illustration from the 
book of J. Naronowicz-Naronski, 1659 
[J. Naronowicz-Naronski, 2016; p. 124]).

As part of the privilege of 1535, king Zygmunt I exempted the town from a part of their tax obligation 
forever; allowed people to cut trees in the forests, so that they could be used for the needs of the town; and 
imposed a one-year tax on the production of alcohol, as well as a one-year tax on immovable property, pro-
ceeds from which were used for the construction of fortifications. The privilege included the following words: 
“... considering the fact that the town is exposed to frequent hostile attacks and was destroyed several times, 
we impose a one-year tax on the production of alcohol, as well as a one-year tax on immovable property, 
called ‘szos’, proceeds from which will be used (for the construction) of fortifications” [Balinski M., 1844, p. 703]. 

This served as an impetus for the construction of new fortifications. A defensive line consisting of a ram-
part and a fence on it, which encircled the middle town, was restored. The rampart had a moat from the out-
side, and there were bastejas located a small distance from each other; the rampart encircled the middle town 
along a closed perimeter (Fig. 8, 9, 10). This new defensive girdle differed significantly from the previous one 
in terms of configuration. The middle town became bigger and received a so-called star-shaped fortification 
girdle with a rampart and a fence with bastions (Fig. 11).

Fortifications of the neighboring town of Berezhany, where Old and New Town were surrounded by a ram-
part with a wooden fence and triangular and five-pointed bastejas, were made in a similar way [Kuśnierż K., 
1984, p. 54]. In Berezhany this girdle of fortifications was built in the 1580s. At that time, defensive lines con-
sisting of a rampart, a fence, and bastejas were built in other towns of Western Ukraine as well, for example, 
in Uhniv, Belz, Olesko, Olyka, еtc. Fortifications in Lviv were also built in this way, forming the third defensive 
girdle around the middle town with bastejas and beluards. Here, however, an earth rampart and bastejas were 
surrounded by a masonry wall.

https://uk.wikipedia.org/wiki/1523
https://uk.wikipedia.org/wiki/24_%D1%87%D0%B5%D1%80%D0%B2%D0%BD%D1%8F
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Fig. 10. Handwritten Plan of Ro-
hatyn; 1846 (Central State Historical 
Archive of Ukraine in the city of 
Lviv). The consolidated version of 
the plan [http://rohatynjewishherit-
age.org/en/maps/1846-cadastral].

It took several years to increase defense capability of Rohatyn. A new privilege granted by Kng Zygmunt I 
in 1539, proclaimed “in order for the town to grow, and so that it can be surrounded by walls, we allow peo-
ple to build a town hall and a building for cutting broadcloth on the market, the proceeds from which, as well 
as the proceeds from vodka, shall be used for maintaining town fortifications in proper condition” [BalinskiM., 
1844]. The privilege explicitly declared the need to build more powerful masonry fortifications: “in order for 
the town to grow, and so that it can be surrounded by walls…” [Balinski M., 1844].

Fig. 11. Hypothetical recon-
struction of the scheme of 
fortifications of Rohatyn at 
the end of the 16th – early 17th 
century. A – the middle town; 
Б – suburbs; 1 – Rynok (Mar-
ket) Square, 2 – Tserkva of the 
Nativity of the Virgin Mary, 3 
– St. Nicholas Church, 4 – castle, 
5 – Halych gate, 6 – Berezhany 
Gate, 7 – Lviv Gate, 8 – Tserkva 
of the Holy Spirit in the western 
suburbs, 9 – St. Barbara church 
in the eastern suburb. 10−11 – 
bastion fortifications; 12 – area 
of buildings “On the shafts”, a 
new district of the middle town 
created with the construction of 
the new plan of fortifiacations. 
Author: M. Bevz, 2017.
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Therefore, creation of masonry fortifications in place of wooden fortifications in Rohatyn should be asso-
ciated with the decades following 1539. At that time, the town was part of the kingdom, so it is logical that it 
is the starosta who had to supervise the works, and one of the court engineers or architects of King Zygmunt I 
the Old had to be a draftsman of the new fortifications. What was the nature these new fortifications? Was the 
path of modernization of old earth and wooden fortifications selected, or was a completely new line erected? 
Regardless of privileges and benefits, financing available to the town was not too great.

At that time, fortifications were built in many other cities of the Polish-Lithuanian State. The tradition of 
constructing fortification lines consisting of bastejas and proto-bastions dominated. Such a fortification was 
often a combination of masonry and earth construction. They were made in the form of straight sections of a 
rampart with a moat, surrounded by a masonry wall from the outside. Semicircular masonry bastejas with bat-
tlements were erected at small intervals on a rampart, where positions for artillery were arranged. In particular, 
such a technique was used in Lviv when creating the third defensive line, which, besides bastejas, consisted of 
several large beluards and the Gunpowder Tower. Fortifications in other cities – Baranów Sandomierski, Berezh-
any, Brody– were built similarly. However, we also know another tradition – masonry walls with galleries for 
marksmen and round towers were built in Zhovkva at the end of the 16th century. The so-called Low Defense 
Wall layout, which was popular in the 15th century, was used here. It was used in Halychyna until the beginning 
of the 17th century. It was especially popular when building fortifications of monasteries and castles.

Fig. 12. The Lustration from 
1765 with the list of own-
ers of houses in the district 
“On the ramparts” [https://
get.google.com/album ar-
chive/104519598602010189193/
album/].

In our opinion, there were prerequisites for the use of the fortifications consisting of bastejas in Rohatyn at 
the beginning of the 16th century, which was later – at the end of the 16th – in the first half of the 17th century 
– transformed into fortifications consisting of bastions. Such a layout was easy to achieve, by modernizing pre-
vious fortifications consisting of a rampart and a fence. The type of fortifications in the form of a rampart with 
a fence was used in our cities for quite a long time. In the picture of the middle town of Bolekhiv dated 1607 
we see this exact type of fortifications. We also know from the history of Zhovkva that in the early 17th century, 
Lvivske and Hlynske suburbs had similar fortifications with a wooden-earth fence [M. Bevz, 2002].

Modernization of the new defensive girdle around the middle town took a long time. This is evidenced by 
the register dated 1572. According to the privilege of 1539, it was planned to erect masonry fortifications for 
the middle town, but this is mentioned in the document dated 1572 in the following form: “the old town is sur-
rounded by a fence”. This information can be understood in such a way that the wooden fence was completely 
replaced by a masonry one, without changing the configuration of the defensive girdle significantly, which al-
lowed the registrar to continue to call it a fence. Such an option, in our opinion, was quite possible. According 
to another version, this name can be explained by the fact that works were preformed slowly and some part 
of the fortifications still had the form of a wooden fence. It is logical to assume that, first and foremost, the 
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works were performed at the gates and bastejas which had to be adapted to the new artillery weapons. For 
some time, curtain walls could still be in the form of an old wooden fence. 

In Rohatyn we still have an example of such a low defensive wall with loopholes in the form of a keyhole, 
which surrounds the territory of the Tserkva of the Nativity of the Virgin Mary. It is quite possible that this wall 
is not authentic and was erected in the 18th century using the material obtained when dismantling fortifications. 
But in any case, stone blocks with loopholes in the form of a keyhole are elements of masonry defensive walls 
and direct evidence of the fact that such fortifications existed in Rohatyn.

Fig. 13. The plan of the town of Ro-
hatyn on the Austrian map of the 2nd 
Military Description of Galicia (Hal-
ychyna) since 1861 ([http://mapire.
eu/en/map/ second survey / 1861]); 
using lines we marked the remains of 
shafts on the plan. We marked also: 
1 – the church of St. Nicholas, 2 – 
trapezoidal bastion near the church, 
3 – the upper court of the castle is 
surrounded by a shaft with bastejas, 
4 – the lower courtyard of the castle 
had bastions, 5 – the remains of the 
shafts of the western bastion line. To 
the south-west of the middle town is a 
large rectangular new market square, 
located in the “New Town” district.

We believe that the preserved defensive wall near the church must be studied in more detail, and its ele-
ments should be an example for reconstructing lines of fortifications in the middle town at the end of the 16th 
century. J.S. Zubrzycki pointed out that Lviv and Halych gates lasted until the end of the 17th century. He also 
stated that there were several suburbs in Rohatyn in the 16th century – Babyntsi, Zavoda, Na Vulytsyakh, New 
Town – without going into detail about their location and role in the system of town fortifications.

According to the register dated 1572, 115 bourgeois (courtyards) and 18 storekeepers resided in the Old 
Town surrounded by a defensive fence [Slownik, 1888, p. 693]. The record from the register about the fact that 
there were 36 more houses in the “On the Rampart” district is very important. In our opinion, this fact shows 
that lines of fortifications in the middle town were expanded, forming a completely new line. “On the Rampart” 
district emerged in place of the “old rampart”. In our opinion, five-pointed bastions were erected for the new 
line. Fortifications were modernized gradually, and in 1572, there were probably still old fortifications consist-
ing of a rampart and a fence in a considerable part of the middle town. 

In the town, in addition to the parochial St. Nicholas Church, there was also catholic St. Barbara Church, two 
masonry churches and two wooden churches, the Dominican monastery, a monastery of sisters from the Order 
of Saint Basil the Great (it was later transferred to Slovita in 1769) [Besiadecki F., 1936, p. 3]. There were 8 guilds 
in the town. Somewhere at the end of the 16th century, migration of Jews from Silesia, Poland, and Hungary 
to Halychyna began, and a Jewish community was formed in Rohatyn [https://uk.wikipedia.org/wiki/Рогатин].

In addition to the record about the “On the Rampart” district, records about the Old and New Towns are 
also very important when speaking about the register dated 1572. The record indicates that the town was al-
ready expanded as at 1572. Along with the old fortified urban complex, a new one (the new town) emerged, 
which logically also had defensive structures. According to the data contained in the register, there were 100 
courtyards and 11 storekeepers in the New Town [Slownik..., 1888]. This means that this district was not smaller 
than the middle town, where 115 courtyards were recorded. 
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Fig. 14. Photo of the defensive wall around the Tserkva of 
the Nativity of the Virgin Mary in Rohatyn with a loopholes 
for muskets, which are arranged with an interval of 6−7 m.

Fig. 15. Photo of a fragment of the defensive wall of the 
Tserkva of the Nativity of the Virgin Mary in Rohatyn with a 
key loophole for muskets. Bricks in the wall have dimensions 
characteristic for the beginning of the 17th century.

Fig. 16. Hypothetical recon-
struction of the scheme of 
fortifications of Rohatyn at 
the 17th century. Marked: A – 
the Old Town; Б – New Town; 
1 – Rynok Square, 2 – Tserkva 
of the Nativity of the Virgin 
Mary, 3 – St. Nicholas Church, 
4 – castle, 5 – Halych and Lviv 
gates, 6 – Wooden tserkva of 
St. Spirit in the New Town, 7 – 
trade square in the New Town, 
8 – hypothetical external shafts 
on the approaches to the town, 
9 – a hypothetical scheme of a 
line of fortifications since the 
beginning of the 17th century. 
Author: M. Bevz, 2017.
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We should also emphasize this important feature of Rohatyn’s urban development – between 1539 and 
1572, a new district called the “New Town” emerged here. We identify this district with the territory located 
southwest of the middle town. We came across Novomiska (New Town) street a little to the west of the Tserk-
va of the Nativity of the Virgin Mary even on maps that date back to the beginning of the 19th century [http://
www.rohatynrg.org/home/geography/ townmaps/RohatynResearchGroup]. 

Our analysis of the planning structure of the New Town shows that there was also a line of fortifications 
along the perimeter of this district (Fig. 16). However, configuration of the lines of these fortifications clear-
ly indicates the existence of bastions which were probably erected or reconstructed later, in the 17th century. 
Circumstances of the emergence of this New Town, identification of its boundaries, and its development must 
still be studied in detail. When it comes to urban processes of the 16th−17th centuries, it was quite common to 
form new middle towns not far from the old ones and to even grant them individual privileges with regard to 
location in accordance with the Magdeburg Rights. Neighboring Berezhany (Fig. 17), where there were as many 
as three middle towns close to each other, each of which was formed in accordance with its own Magdeburg 
Rights, can serve as an example of this. Two of them were surrounded by a shared fortification bastion girdle 
[M. Bevz, 2000; K. Kuśnierz, 1984].

Thus, we can conclude that there was significant urban development in Rohatyn before 1572, a new town 
district was built, but it was not granted a separate self-governing status. Location of this new town is confirmed 
by historical documents. In particular, there is a reliable record of the New Town district dated 1616. In Fig. 16 
we provide a hypothetical layout of the boundaries and fortifications of the New Town. 

In the register dated 1663, there were 36 houses in the New Town and 6 wooden log cabins on the Ramparts 
[Slownik ..., 1888]. The latter is very interesting and important. First of all, it shows that there were ramparts in 
the New Town. There is no concrete information about these log cabins that were located on the ramparts, but 
it is important that they are connected to the ramparts. Therefore, we have arguments which confirm that the 
New Town district, just as the Old Town, was also surrounded by ramparts, and the aforementioned number of 
log cabins could be indicative of the number of bastions in the structure of the defensive girdle.

Fig. 17. The fortification of the town 
of Berezhany on the plan from 1720. In 
the center a fragment of the fortified 
line is drawn – a shaft with a wooden 
fence (according to K. Kuśnierz, 1984). 
The defensive line included triangular 
and pentagonal bastions.

In 1663, there were 140 courtyards in the old town, 31 courtyards in the new town, and 6 log cabins on the 
rampart. According to the register dated 1765, there were 301 households of bourgeois Christians and 125 
households of bourgeois Jews in the old and new town [Slownik ... 1888, p. 694]. The register also listed sev-
eral gypsum mines in the town. According to Jan Zubrzycki, in the 16th−17th centuries, Rohatyn was a wealthy 
and growing trading town. Such a characteristic may indicate that, first of all, the town was able to build and 
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modernize the fortified system of the middle town, and, second of all, without good modern fortifications, the 
town was unlikely to succeed and develop as a mercantile and crafts center. 

In August 1914, during the First World War, the suburbs of Rohatyn were almost completely destroyed, 
burned and ransacked by Russian troops. Photographs taken at that time convey the tragedy of the destruc-
tion of a well-built town. Near the wooden Church of the Descent of the Holy Spirit (the church is one of 16 
sites that belong to the wooden sacral church architecture of the Carpathian region of Ukraine and Poland 
included in the UNESCO World Heritage List) there is a cemetery where Austrian soldiers who died in the First 
World War in battles in Rohatyn and on its suburbs are buried. During the Second World War, the central part 
of the town was ruined again; the Jewish district was burned almost completely. Nearly nine thousand of the 
town’s Jewish population were killed [38].

Fig. 18. Rohatyn town Plan of 1930 [http://www.rohatynrg.org/home/geography/city-maps]. The red circle marks the square 
in the New Town, which is labled as “Stara Targovica” (Old Market Square).

Conclusions

In the 16th century, the middle town of Rohatyn was reconstructed after the catastrophe of 1509, and a de-
fensive girdle consisting of bastions was created around it, which also had an earth rampart, a moat, and a 
number of bastejas. This defensive line consisting of bastejas initially had a wooden fence on the ramparts. 
Subsequently, after the king’s privilege of 1539, the wooden wall was replaced by a masonry wall. The key issue 
here is whether the system of bastejas was replaced by the system of bastions when the town switched to a 
masonry system of fortifications. The fact that there was such a change is confirmed by arguments presented 
in our study. The most important of them include documented remnants of such fortifications on cartograph-
ic materials dated 1861−1864. Records dated to the first half of the 20th century about the remnants of the 
ramparts of the bastion plan and profile also support these conclusions. The photo of the building of a power 
station from the time of the First World War in which we see remnants of the masonry bastion curtain wall of 
the former castle is the most convincing argument. The remains of two bastions that were part of this curtain 
wall can be still identified on that location. You can also identify the bastion plan in the planning structure of 
the block between Pidvalna and Fortechna streets.
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Fig. 19. Photos of the destruction of buildings in the central part of the town of Rohatyn at the time of World War I [polona.pl].

According to our hypothesis, the second fortification girdle consisting of bastions was created in the town 
later, at the end of the 16th century. In particular, this technique was used for the fortification of the boundaries 
of the so-called New Town district and for the modernization of fortifications of the Old Town.

We suggest that the fortification history of the town is divided into four main stages: 
 � Stage 1st – this is the period between 1415 (foundation of the town) and 1509 (complete destruction of 
the town as a result of the attack of the Wallachian-Turkish army under the leadership of Bogdan III the 
One-Eyed); at that time, the middle town and the castle, which were fortified with the help of a ram-
part and a moat, were created. Two gates and corner bastejas were erected on the rampart. A wooden 
fence was erected at the top of the rampart. The castle was fortified in a similar way as the middle town.

 � The 2nd stage – from 1509 until 1539. The town was being restored, and fortifications around the middle 
town and the castle were being built once again on the basis of new privileges of 1523, 1535, and 1539. 
The middle town was somewhat expanded, new residential districts were created in place of old leveled 
ramparts. The fortifications initially had the form of a wooden fence on an earth rampart with triangular 
or polygonal bastejas (the privilege of 1535). 

 � The 3rd period – from 1539 until the end of the 16th century. Based on the privilege of 1539, which cre-
ated financial opportunities for the modernization of the defensive line, works related to the transfor-
mation of earth-wooden fortifications into masonry ones were undertaken. At the same time, the de-
fensive girdle of the middle town received a new planning contour with bastions. The privilege of 1539 
exempted the town from some taxes and obligated it to use the town’s proceeds for the construction of 
masonry fortifications. There was another transformation which was important for the town: a so-called 
“New Town” with its girdle of earth bastion fortifications was laid to the west of the old middle town. At 
the end of this period, fortifications of the middle town and fortifications of the castle were also being 
modernized by switching from bastejas to bastions. During this period, the bastion line of fortifications 
of the middle town (“the old town”) and the line of ramparts with bastions of the “New Town” existed 
concurrently and were maintained in proper condition.

 � The 4th period – in the 17th century, territorial development of the town in the southern direction lead to 
the emergence of new residential districts and to the expansion of bastion fortifications to the east and 
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south of the boundaries of the New Town. In the 18th−19th centuries, when fortifications were no longer 
relevant and had been dismantled, urban and suburban buildings were erected in their place.

Fig. 20. The monument of Roksolana 
in the central square of the town of 
Rohatyn. It can also be considered 
a symbol of the destruction of the 
town in 1509 [photo: https://com-
mons.wikimedia.org/w/index.php?cu-
rid=4957881].
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Hipotetyczna rekonstrukcja faz rozwojowych systemu 
obronnego śródmieścia miasta Rohatyna w XV−XVII w.

Anotacja: Na przykładzie Rohatyna, miasta w Ukrainie Zachodniej, prezentujemy etapy rozwoju architektury obronnej śród-
miescia. Argumentacja bazuje siȩ na analizie struktury planistycznej miasta, na analizie materiału kartograficznego historycz-
nego i wspolczesnego, badaniach terenowych szczatkỏw fortyfikacji, analizie dokumentów historycznych, analizie fortyfikacji 
budowanej w miastach-sąsiadach. Historia budowy linii obronnych dookola śródmiescia Rohatyna rekonstruje siȩ na cztery 
główne faze, przentujące ciekawe drogi modernizacji umocnieṅ od typu parkanu drewnianego do murowanych bastionów. 

slowa kluczowe: miasto Rohatyn, śródmiescie, fortyfikacja, basteja, bastion, XV−XVII wiek.
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Summary: Tatary and Bronowice are considered to be the most dangerous and problematic districts of Lublin. The prob-
lems are exacerbated by the changing age structure of the residents – “ageing” and a high percentage of the unemployed, 
caused by the collapse of industry in Lublin after 1989 (URSUS), which was the main sector of employment for the residents 
of these districts. Apart from the problems typical for all housing estates from the communist era, e.g. lack of parking spac-
es, there is vandalism, alcoholism and low material status of the residents.

The development of the Tatary district after World War II was connected with the industrial district (among industrial 
plants, the biggest employer was the Fabryka Samochodów Ciężarowych (Heavy Goods Vehicle Factory) established in 1951, 
there was a slaughterhouse, and now – meat processing plants.

Housing estates built within the Tatary district in 1950−1972 (ZOR Tatary and Motor) and Bronowice (ZOR Bronowice 
I 1954−1956 and Bronowice II and III 1956−1969) were characterised by a large share of green and recreational areas dedi-
cated to various users. After several decades of lack of investment and with changing lifestyles and users’ needs, these spac-
es are among the most neglected in Lublin. Currently works related to the improvement of infrastructure in these housing 
estates are being undertaken such as: replacement of street lights, sidewalks, etc. District councils are working intensively 
to raise funds for the most urgent needs, but they are not always well thought out or designed in an appropriate way. The 
problem is the lack of models and often duplication of functional and aesthetic schemes, not always appropriate to the area.

The modernization of public spaces is one of the elements of revitalisation processes, in which the involvement of future 
users at the design stage is a necessary element. Good public spaces increase the sense of security, comfort of living and 
even contribute to the increase in real estate prices. This paper presents the problems posed by the design process, imple-
mentation and functioning of selected public spaces in Tatary and Bronowice districts of Lublin where community partici-
pation played a crucial role.

The article presents issues related to the design, implementation and functioning of selected public spaces in the Bronow-
ice district, where social participation was an important factor. Challenges of public space modernization in problematic 
residential areas are exemplified on selected projects and realizations in the Bronowice district of the city of Lublin.

Keywords: Bronowice district of Lublin, public spaces modernization, housing estates in Lublin

Introduction

The Bronowice district of Lublin is composed of several different kinds of housing developments. This is caused 
by the historic development of the area. The oldest part of Bronowice – Stare Bronowice is localized along the 
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banks of the Bystrzyca river and the railway line and spans in north-eastern direction. Second half of the XIX 
century saw the development of housing related to the strong growth of industrial manufacturing in the area. 
This period of growth lasted for several decades until first half of the XX century.1 During the interwar period 
many industrial plants were localized in the area, biggest of which was the airplane factory. The main public 
space at the time was the City Garden of Foksal, established in 1869 the Garden is still functioning today. After 
the war the industrial area had kept its role to some point with Lublin Auto Repair Facility being located there 
by the authorities2. The area of the airstrip had been used for the construction of new housing estates. The 
post-war estates are separated from the pre-war housing by the industrial area.

The post war housing estates of the Bronowice district (ZOR Bronowice I 1954−1956, Bronowice II and III 
1956−1969 and the Maki (Poppy) estates) were characterized by a big share of green recreation areas dedi-
cated for various uses. 

The Workers’ Housing Development Administration (Zakład Osiedli Robotniczych, ZOR) operated during 
the 1949−1955 period. The estates being constructed as part of the ZOR effort realized the housing program 
accompanying the development of new plants and other industrial facilities in the south-eastern part of Lub-
lin. The implementations from that period display exemplary characteristics of the social realism trend in ar-
chitecture of the city of Lublin.

In the early period of ZOR their developments continued with the traditional city street model with city 
blocks with services and facility spaces located on the ground floors of new buildings. M. Kurzątkowski remarks 
on the subject: spatial planning had not immediately broke with the old peripheral estate model.3 ZOR estates 
had bomb shelters built which are now under the management of Security and crisis management department 
of the city of Lublin town hall.

When Wladyslaw Gomułka became Ist Secretary of the Polish United Workers’ Party (1956) the task of 
housing estates construction was handed over to cooperative building societies modeled after similar prewar 
organizations. The Council of Ministers had moved the ZOR housing to local National Councils.4 Estates being 
constructed during that period no longer bear the characteristics of the old pre-war peripheral quarter mod-
el. Instead the new implementations are completely fitted urban units. The buildings designed in that era are 
5 floor stairwell buildings and 8−10 floor high risers.5 Service premises are moved from the ground floors of 
newly designed building to separate buildings and pavilions. The majority of estate construction technology 
is industrialized.

The Bronowice district has been gradually growing in the following years absorbing suburban gardens or-
chards and small farms expanding east (Pogodna and Krańcowa Streets). The paper will describe examples of 
relicts left behind by former spatial arrangement. … Works improving the infrastructure are constantly being 
carried out however some glaring omissions, especially in the “inter-block” space of the ZOR developments are 
obvious. ZOR estates are sticking out like a sore thumb against the remaining estates of Bronowice.

Social participation in the investement decision 
making process vs social issues
Social evaluation of Bronowice district’s area puts parts of the Stare (old) Bronowice and the ZOR estates among 
the least friendly and most dangerous districts in the city of Lublin. The introduction of free market economy 

1 The residential district, consisting mainly of two or three storey tenement houses, stretched between the railway line and grassland by the 
Bystrzyca River. Łęczyńska Street leading to the village of Tatary was its main communication axis. Bronowicka Street (originally leading to 
the municipal slaughterhouse) was designed parallel to Łęczyńska Street. Between them a system of parallel streets was laid out, in time 
filled with workers’ houses. N. Przesmycka, Lublin. Urban transformations 1815−1939, Lublin 2012, p. 109. After several decades of lack of 
investment, in view of the changing lifestyle and users’ needs, these spaces are among the most neglected in Lublin. The condition of the 
so-called Old Bronowice became so bad in terms of both technical and social degradation that this area is covered at the moment by the 
City’s Revitalisation Programme. The article focuses on initiatives and actions undertaken in the remaining part of the housing estate.

2 Studziński J., Zakłady mechaniczne E. Plage i T. Laśkiewicz, [w:] Czerepińska J., Michalska G., Studziński J., Katalog architektury przemysłowej 
w Lublinie, t. I, cz. I, s. 68.

3 Kurzątkowski M., Lublin trzech pokoleń, s. 11
4 Kurier Lubelski, 7−8 IV, 1957, R 1, nr 13.
5 Budownictwo i Architektura w Polsce 1945−1966, Praca Zbiorowa pod red. Prof. Dr J. Zachwatowicza, Wyd. Interpress Warszawa 1968, 

s. 43.
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in the beginning of 1990s led to the creation of real estate market however the majority of apartments in 
Bronowice remained in the ownership of their first tenants. As is the case in the ZOR estates – the majority of 
tenants are older people in retirement. Until this day the prices of apartments and rents are among the lowest 
in Lublin. Bronowice district exemplifies a country wide tendency for such estates to become drained of young 
people. Young aspiring people are seeking out different districts with new modern estate buildings.

Covering the Stare Bronowice with the revitalisation program is a chance to transform this part of the dis-
trict completely. Unfortunately the part of the Bronowice described in this paper is not under the program 
since the unfavourable social phenomena gauge is slightly below the required level.6 However the overall im-
age of the district as “problematic” is due to the disproportions in the state of social technical and economic 
space in the district.

Modernising of the public space is essential to the revitalisation process it is of utmost importance to en-
gage the future users already on the level of design. Good well designed public spaces are a part of elevated 
feeling of security, dwelling comfort and are also contributing to the growing real estate prices. Civic partici-
pation, expressed in the recent years by growing interest in the quality of surrounding space is in turn shaping 
the city spatial policy.7 Unfortunately the decisions made by residents are not necessarily thought through. The 
main issue as presented in this paper is the lack of norms and standards which leads to duplication of previous 
implementations, rarely adequate for the new application. 

2010 District Council’s initiative

The council moved to rectify the attractiveness of the estate to its residents as an important element of im-
proving the feeling of self worth and to strengthen the attachment to their place of residence. Since they were 
erected the buildings of Bronowice with their surrounding spaces were neglected, underinvested and dilapidated 
especially in the oldest part (ZOR estates) which led to the growing divide into “better” and “worse” Bronowice. 

Back in 2010 the district council have moved forward with the initiative to improve the quality of its public 
space. The main idea revolved around the development of four new squares named after saints and important 
figures in the Catholic Church: St. John Paul II, Blessed George Popiełuszko, Cardinal Stefan Wyszyński and Our 
Lady of Fatima.

Fig. 1. Placement of squares 
in the space of the Bronowice 
estate. On the left side of the 
ZOR estate. Compiled by the 
author

The residents intended the squares to take the form of organized, fenced places of worship in the form 
of exhibited sculptures – figural representations. The inhabitants wanted to enliven the space by introducing 

6 Uchwała nr 735/XXIX/2017 Rady Miasta Lublin z dnia 27 kwietnia 2017 r.
7 Od 2015 roku funkcjonuje w Lublinie Budżet Obywatelski, a od 2016 Zielony Budżet Obywatelski.
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decorative plantings of low shrubs and perennials. Concepts, followed by construction and detailed designs, 
were realized by KAUiPP employees on behalf of the Lublin Environmental Protection Foundation, and from 
the very beginning they were subject to social consultations. In order to improve communication, not only vis-
ualizations of places, but also mock-ups, which were presented during a series of meetings, were made for the 
need to present project ideas. Public consultations were a tool for developing a design solution acceptable to 
the widest possible group of recipients, meeting contemporary aesthetic and functional standards. The lack 
of budgetary restrictions (caused by the initial lack of an idea for financing the project) gave the designers the 
opportunity to choose high-quality material and technical solutions, and to design individual elements of small 
architecture objects. The four locations indicated by the district council included spaces with different levels 
of investment and use to date (Fig. 1).

According to the residents, the figures of saints and fences were supposed to prevent devastation of the 
space and contribute to increasing the level of safety, especially in part of the ZOR housing estate. The indi-
cated locations differed in terms of relation to the existing buildings, the scale of the interior, the existing ele-
ments of development, vegetation, etc. The residents’ initiative to introduce forms of spatial devastation and 
to contribute to the improvement of safety, especially in part of the ZOR housing estate. The initiative of the 
inhabitants to introduce sculptural forms with religious content required a wide discussion – there was a threat 
of appropriation of public space and, above all, the questionable quality of monument construction. The main 
idea of the developed project resulted from the desire to show the residents that it is possible to approach 
the issue of worshiping selected patrons differently, without image, basing only on the most important and 
universal messages carried by them. The idea – a monument of thought – an element common to all squares 
in the form of a new individual form in the landscape of the housing estate was accepted after public con-
sultations. The common form for various architectural elements, during the participatory process underwent 
gradual transformations, presented below. The idea of a concrete element with inscriptions in the form of con-
cave reliefs was accepted by the inhabitants. The choice of sentences placed on them was widely consulted. 
As a result, an element visually identifying the designed spaces was obtained, unique and individual, which, 
depending on the location, could be a free-standing obelisk, a lantern, a pillar of pergola or a fence (Fig. 2.).

A  B  C  D 
Fig. 2. A – the first initial concept presented during social participation, B, C – “image” concepts presented during social 
participation, D – implementation – the original concept. Compiled by the author

table 1. Summary of issues related to the discussed public spaces in the Bronowice district.

cardinal stefan 
wyszyński square

Father Jerzy 
Popieluszko’s 

Square

st. John Paul ii 
Square

Our Lady of 
Fatima Square

duration of the 
participatory 

process
06−12. 2010 06−12. 2010 06−12. 2010 06−12. 2010

11−12 2016

year of project 
implementation June 2010 June 2010 June 2010 June 2010
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year of 
construction 

(commissioning)
2013 2012 2012 —

Area before 
starting design 

works

The communication 
route between the 

estate, bus stop and 
church.

The communication 
route – trodden 

path

The zone next to 
the “Nie Lękajcie 
się” youth centre 

– a very technically 
degraded area

Former orchard 
area, dog 

walking area, 
viewing link to 

the church
the wishes of 
the residents The sculpture of the patron saint of the square or a chapel, „flowery”.

designers’ 
proposal

Lack of images, unaccompanied message in a universal form on the elements of small 
architecture, Plants symbolism or colour relating to the patron of the square.

working 
solution

A centrally located 
illuminated obelisk with 

reliefs and reliefs on 
pergola and lighting 
poles. Application of 

planting in violet, purple 
(lat. Clematis ‚Kardynał 
Wyszyński’), and white 

and red seasonal 
flowers.

Reliefs on the 
pergola and 

lighting poles, free-
standing obelisks. 

Application of 
plantings with 

dominant violet 
colour. Reliefs 

on fence pillars, 
pergola included in 

the fence line.

Reliefs on the 
fence posts 

pergola 
incorporated into 

the fence.

Planting blooming 
or coloring white 

and yellow.

Reliefs on the 
pergola and 

lighting poles

Selection of 
plants of Marian 

symbolism 
(e.g. roses, 

perennials) and 
the preservations 

of orchard.

the wishes of 
the residents Fencing of squares, locking gates.

designers’ 
proposal Lack of fencing

working 
solution

Medium-high hedges 
(Berberys)

Low hedge, 
decorative Locking gates. —

the wishes of 
the residents Square function: a place of adoration, worship, contemplation

designers’ 
proposal

Meeting place for 
different social groups

A place of 
recreation for 
various social 

groups

Opening of the 
Centre’s area 
for residents, 

integration with 
the housing estate

Meeting place 
for different 

social groups

working 
solution

Resting place for varoius 
social groups, benches 
by the communication 

routes

A resting place 
for different social 

groups

Development of 
the area near the 

Centre

Place of 
contemplation, 

walking

Cardinal Stefan Wyszyński Square

Cardinal Stefan Wyszyński Square was located on the entrance axis of the pedestrian route connecting the 
oldest part of the ZOR Bronowice estate with the church. The simple geometric form fits into the existing sys-
tem of communication routes, creating a space equipped with benches and pergolas. The central element of 
the system is a single post-lighthouse with inscriptions on each wall. Special attention has been paid to the 
selection of species of the designed plants. Efforts were made to ensure that the species or colours had a ref-
erence to Christian symbolism. In the Cardinal Stefan Wyszyński Square, seasonal white and red flowers were 
also designed, emphasizing the patriotic character of the place.
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Fig. 3. A fragment of Cardinal 
Stefan Wyszyński’s Square, 
photograph by author, 2016.

St. John Paul II Square

St. John Paul II Square is located on the grounds of the “Nie Lękajcie Się” Youth Centre. The design challenge 
was to bring together the recreational with utilitarian functions i.e. parking spaces for employees, waste dis-
posal site and the requirement of having the area fenced which previously was open to public. The design 
retained the pre-existing communication infrastructure comprised of sidewalks and paths with gates localized 
along the walking routes.

Fig. 4. Excerpt from the project documentation and its implementation, photograph by author, 2016.
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The poles identifying the space, common to all the discussed spaces, are incorporated into the layout of 
the fence. The existing clinker brick floor surface has been preserved in this area, which has been reconstructed 
and reused. The most important space is the eastern part of the installation with seating places and bench-
es located inside the square, and from the outside with a single obelisk with intentions in the form of reliefs.

The choice of plants was based on its symbolism related to the figure of the Pope. The species chosen were 
yellow or white blooming, planted with grasses turning their colours during autumn and winter and birch trees 
along the fence.

Father Jerzy Popiełuszko Square

The square was designed inside a housing estate in an open, non-built non-utilised area, which so far has served 
as a pedestrian communication route. The main axes of this communication determined the course of the de-
signed paths. The character of the square was supposed to be foster passive recreation and contemplation; 
hence the pergolas with benches were used as main elements of the composition. The square was to remain an 
open space without tall trees, at the same time creating places to rest in the shade (pergolas). The plants were 
to refer to the martyrdom of the patron, so the species were chosen with the dominant violet colour: heathers, 
sage, ornamental garlic, decorative grasses, and burgundy-coloured: barberries and five lobed vines. It was 
the first project in Lublin with the use of such a large number of perennials in the housing estate public space.

Fig. 5. Father Jerzy Popiełuszko Square pergolas with inscriptions, photograph by author, 2016.
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Our Lady of Fatima Square

The square was designed on the area of a former orchard adjacent to a busy street. The main concept involved 
preserving all existing trees including them in the composition. The designed path with an unsealed surface has 
a winding, geometric shape, creating garden interiors in six zones. Each of those has a different character thanks 
to the use of plants of Marian symbolism or referring to Marian holidays. Subsequent zones are: May Corner 
(lilies, lilies of the valley, and bellflowers), summer Corner (mallows, cereals and poppies), herb garden (mint, 
sage, lavender, thyme, stock), blooming meadow (flower meadow), white garden and fragrant flower garden. 
The choice of species guaranteed the year-round attractiveness of the place. The obelisks, located in the centre 
of each zone, have reliefs of sentences containing universal messages from the Fatima apparitions engraved.

Fig. 6. Excerpts from the project conceptual and construction documentation

Summary

Three of the four squares described above have been completed. The realization of the square of Our Lady of 
Fatima is the subject of constant efforts on behalf of the district council to secure funding. After several years 
of operation, one can see varying degrees of upkeep and maintenance. What is interesting, the most neglected 
is the area near the “Nie Lękajcie Się” Youth Centre, which confirms the designers’ reluctance towards public 
premises dedicated to a single group of end users with additional fencing surrounding the designed area. The 
Cardinal Stefan Wyszyński Square, located in a prominent location on Męczenników Majdanka Street, is cared 
for most. Seasonal plants forming a white and red background for the obelisk are replaced twice a year. The 
implementation of this square was the beginning of further construction and gardening works aimed at im-
proving the aesthetics of this part of the street. On Father Jerzy Popiełuszko Square, due to insufficient plant 
care, after two years the planting was partially changed to bushes (barberries and meadowsweets) were intro-
duced since they do not require much maintenance. There was no devastation or acts of vandalism in any of the 
squares. The spaces have merged into the neighbourhood landscape, have increased the attractiveness of public 
spaces and are an example of successful public participation at the pre-design and design stages of a project.
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Modernizacja przestrzeni publicznych w problematycznych 
dzielnicach mieszkaniowych na przykładzie wybranych 
projektów i realizacji w dzielnicy Bronowice w Lublinie

Streszczenie: Tatary i Bronowice uchodzą za najbardziej niebezpieczne i problematyczne dzielnice Lublina. Problemy pogłę-
bia zmieniająca się struktura wiekowa mieszkańców osiedla – „starzenie się”, oraz duży odsetek osób niepracujących, spo-
wodowany upadkiem przemysłu w Lublinie po 1989 roku (URSUS), który był głównym sektorem zatrudnienia dla mieszkań-
ców tych dzielnic. Oprócz problemów typowych dla wszystkich osiedli z epoki PRL np. braku miejsc parkingowych, dochodzi 
wandalizm, alkoholizm i niski status materialny mieszkańców.

Rozwój dzielnicy Tatary po II wojnie światowej wiązał się z dzielnicą przemysłową (wśród zakładów przemysłowych naj-
większym pracodawcą była powstała w 1951 roku Fabryka Samochodów Ciężarowych, funkcjonowała rzeźnia, obecnie – za-
kłady mięsne. 

Osiedla powstające w ramach dzielnicy Tatary w latach 1950−1972 (ZOR Tatary oraz Motor) i Bronowic (ZOR Bronowice 
I 1954−1956 i Bronowice II i III 1956−1969), cechował duży udział terenów zielonych i stref rekreacyjnych dedykowanych 
różnym użytkownikom. Po kilkudziesięciu latach braku inwestowania i przy zmieniającym się stylu życia oraz potrzebach 
użytkowników, przestrzenie te należą do najbardziej zaniedbanych w Lublinie. Na bieżąco podejmowane są prace związa-
ne z poprawą infrastruktury na osiedlach: wymiana oświetlenia, chodników itd. Rady dzielnic intensywnie pracują nad po-
zyskiwaniem środków na realizacje najbardziej palących potrzeb, jednak nie zawsze są one przemyślane i zaprojektowane 
w odpowiedni sposób. Problemem jest brak wzorców i powielanie schematów funkcjonalnych i estetycznych, nie zawsze 
adekwatnych do danego miejsca.

Modernizacja przestrzeni publicznych jest jednym z elementów procesów rewitalizacyjnych, w których zaangażowanie 
przyszłych użytkowników jest elementem koniecznym już na etapie projektu. Dobre przestrzenie publiczne podnoszą po-
czucie bezpieczeństwa, komfortu zamieszkania, a nawet przyczyniają się do wzrostu cen nieruchomości. Artykuł przedsta-
wia problematykę związaną z projektowaniem, realizacją i funkcjonowaniem wybranych przestrzeni publicznych na Tatarach 
i Bronowicach, w których ważnym elementem była partycypacja społeczna. Artykuł przedstawia problematykę związaną 
z projektowaniem, realizacją i funkcjonowaniem wybranych przestrzeni publicznych na Bronowicach, w których ważnym 
elementem była partycypacja społeczna.

słowa kluczowe: Bronowice, rewitalizacja przestrzeni publicznych, osiedla Lublina
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Abstract: The old baroque palace of the Potocki family is located in the heart of Lublin. In 1967 it was entered in the register 
of Lubelskie voivodeship under the number A/236. Nowadays, this historic building requires a thorough reconstruction and 
its surroundings – revitalisation. The aim of this study is to suggest a concept of land development around the palace taking 
into consideration the contemporary needs of its users.
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Introduction

The idea of revitalisation refers to all actions which aim at the recovery of devastated areas, which lost their 
original functions, using specific conditionality and the potential of a given place [Dz. U. 2015 poz. 1777]. It in-
cludes planning, conservation, economic and social activities aiming at functional and practical improvement 
of devastated places [Kołacz i Wielgus 2015]. Revitalisation of urban spaces is connected with preservation, 
protection of historic and contemporary forms and protection and planning of major elements of nature [Przes-
mycka 2005]. It is multifaceted process which according to the vision of the 21 century [Nowa Karta Ateńska 
2003] cities leads to the improvement of ‘the quality of contemporary urban spaces, their esthetic, functionality, 
safety and something of the openness to socialisation of city life’ [Fornagiel 2012].

In revitalisation process social participation plays a major role, which gives a society the feeling of involvement 
in the issues of the local environment, codecision about the space changes, the protection of cultural heritage 
and shaping a new space and city and region identity [Hausner 1999, Przesmycka 2008B, Pawłowska 2010].

Since the 90s of the previous century, revitalisation activities in Lublin have been conducted very intense-
ly [Niećko and Boguszewski 2005]. They cover about 60 devastated places such as The Parish Church Square, 
the former Church of the Most Sacred Heart and the Visitation of the Virgin Mary, the monastic complex of 
the Nuns of the Visitation in Lublin (present-day the Centre of Culture) or the park on Peowiaków Street. The 
development and revitalisation programme for Lublin planned between the years 2017−2023 adopted by the 
Council of Minister as an economic programme within the meaning of point 6 of Article 18(2) of 8 March 1990 
is a continuation of activities initiated in previous years [http.1].

In the years 2016−2017 one of the activities of Lublin centre recovery was revitalisation of Litewski Square 
and a nearby area at the former Czartoryski family Palace (present-day the head office of Polish Academy of 
Sciences). The buildings went a thorough reconstruction gaining new social and cultural functions. Reconstruc-
tion also included changing the road traffic arrangement (enlarging the area of the place) and giving this place 
more representative function.

In the neighbourhood of Litewski Square and the Czartoryski family Palace there is another historic build-
ing of great architectural values, the former Potocki family Palace. Since 1967 it has been under conservational 
protection and it is on the list of historic buildings of Lubelskie voivodeship. The building which is situated in 
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the heart of the city, seriously threatened for many years, requires immediate conservational activites. Frequent 
changes of the owners who were the users of the palace, resulted in the destruction of Lublin residence of the 
Potocki family. The building is suffering damage and it requires a thorough reconstruction and its surroundings 
(entrance courtyard and the northern part – the former garden) putting in order and defining its new function.

The project of land development at the Potocki family Palace, presented in this paper, constitutes a con-
cept which can serve the society while at the same time it focuses on historic and cultural values of one of the 
historic buildings perceived as a landmark for Lublin inhabitants.

Localisation of the palace and methods

The Potocki family Palace is situated in Lublin at 3 Staszica Street on a rectangular shape plot with the area of 
2365 m2 (including green areas – 60 m2). The area discussed in the paper covers the main courtyard from the 
south and the square – the area of the former garden in the north (fig. 1).

Fig. 1. The satellite view on the 
area of the Potocki family Palace 
in Lublin – the state from 2017. 
A – Palace, B – Front courtyard of 
the Palace, C – Parking, D – Garage.
Widok satelitarny na teren Pała-
cu Potockich w Lublinie - stan z 
2017 roku (www.google.pl/maps 
[19.03.2017]). A – Pałac, B – Dzie-
dziniec główny Pałacu, C – Parking, 
D – Garaże.

The research was initiated by the search of literature sources connected with the history of Lublin and 
the Potocki family Palace including archive maps, single and dispersed texts from the County State Archive in 
Lublin. In 2016 there was conducted a detailed inventory of trees and bushes growing in the discussed area. 
During the research the height of the trees was measured with the use of the altimeter SUUNTO PM-5/1520, 
the volume of the tree trunk at the height of 130 cm above the ground and the height of the bushes. At the 
diameter of a tree crown there was used a method of projecting of two the most extreme points of a tree 
crown on the surface. The names of the taxons were used following Seneta and Dolatowski (2011). The age 
of the trees was identified using the table of age structure of trees developed by Majdecki (1980/1986). Field 
studies referred to the localisation of the present buildings on the discussed area. Photographic documenta-
tion was added to research works.
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The history of the Potocki family Palace in Lublin

The Potocki family Palace in Lublin was built in the years 1719−1730 when it belonged to Jerzy Potocki who 
was the Capitan of the Polish Army of the Polish Third Republic [Studziński, Michalak and Jodłowska 2006]. 
Originally, the baroque palace consisted of the storied main body and two ground floor side wings connected 
with it ( from the east and the west). The layout was based on a scheme of a horseshoe with a representative 
front courtyard in Italian style situated from the south. The courtyard was closed by a semicircular wall with 
bars and the entrance gate [Michalak and Jodłowska 2006]. The continuation of the axes of the palace and 
garden complex, was the road leading to Krakowskie Przedmieście (‘present-day’ the beginning of Staszica 
Street, fomer Poczętkowska Street). From the east of the palace there were located garden areas (fig. 2) and 
from the courtyard side on the storey of the building there was an open porch with five arcades (fig. 3). In 1747 
the youngest son of Jerzy, Eustachy Potocki, the Marshal of the Crown Tribunal in Lublin, became the owner 
of the palace and he decided to enlarge it in the years 1752−1755. Probably the person responsible for the 
reconstruction could be Jakub Fontana – Polish architect of Italian origin, who worked for Eustachy Potocki 
[Gawarecki 1957]. Probably the building was enriched with a mansard roof with dormers, covered with tiles and 
the side outbuildings with shingle [Michalak and Jodłowska 2006]. In the palace there were richly decorated 
tiled stoves, panelling and golden slates and decorations. The room walls were covered with colourful materials 
with dominating plant motifs typical for the architecture of the 18th century. The furnishings were Gdansk chairs 
covered with leather, mirrors in brass and walnut frames [Inventory Palace from 1783 year behind: Michalak 
and Jodłowska 2006, Studziński 1994].

Fig. 2. A part of Lublin map 
from 1829 (www.stareplanymi-
ast.pl). Former Potocki family 
Palace.
Fragment mapy Lublina z roku 
1829 (www.stareplanymiast.pl). 
Dawny Pałac Potockich.

In 1789 Jan Nepomucen, the son of Eustachy Potocki handed the Lublin Palace over to State Treasury. Since 
that time the building has changed its functions and has been redecorated several times. In 1790 it was the 
quarters of a Polish cavalry and in 1792 during the time of Austrian occupation it was a prison. At this time the 
layout of the palace rooms was changed, the windows were reduced in size and the side decorations of the 
windows were removed the same as an open porch on the storey and the ‘semicircular fence line closing the 
courtyard from the south was replaced with the present fence’ [Michalak and Jodłowska 2006] (fig. 4 and 5).

After the First World War the building was used as the main Police Headquarters in Lublin. In the next years 
it was eg. the quarters of the Branch of the Citizens Police or Special Vocational School and since 1994 it has 
belonged to the Catholic University of Lublin. In 2016 it fell into the hands of a private owner [http. 2].

http://www.stareplanymiast.pl/
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Fig. 3. Front facade of the palace 
from the 18th century. Figure author 
is A. Zwierzchowski (2006).
Elewacja frontowa pałacu z okresu 
XVIII wieku. Autorem ryciny jest 
A. Zwierzchowski (2006).

Fig. 4. View to front facade on the 
Potocki family Palace. Photography 
presents the reconstruction of the 
palace facade from the 18th century 
(dziennikwschodni.pl).
Widok od frontu na Pałac Poto-
ckich. Fotografia przedstawia re-
konstrukcję elewacji pałacu z XVIII 
wieku (dziennikwschodni.pl).

Fig. 5. Photography showing 
the current fence of the yard 
(P. Krupiński 2017).
Fotografia przedstawiająca obecne 
ogrodzenie dziedzińca (P. Krupiński 
2017).
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The present state of the research area

Legal and ownership conditions of the building

At present the discussed research area belongs to a private investment company-Building Investment. After a 
series of reconstructions and transformations, the palace and its surroundings lost its character of a magnate 
residence. A current owner is going to adopt a historic building to a hotel [http. 3].

Inventory and dendrological analysis

Dendrological inventory conducted in 2016 shows that in this area there grow 6 plants. These are two trees: 
Norway Maple (Acer platanoides L.) and English Oak (Quercus robur L.) and four bushes of Common Lilac (Sy-
ringa vulgaris L.) (tab. 1, fig. 6). Inventoried species grow on the front courtyard, they are in good condition 
and they do not need any special care. The age of a Norway Maple is about 120 and English Oak is over 150. 
It can be estimated that these trees come from the period when the building was a prison. Large tree crown 
of a Norway Maple and a Common Oak considerably limit the light to the courtyard.

Fig. 6. Inventory of the dis-
cussed area by (P. Krupiński 
2017).
Inwentaryzacja terenu opra-
cowania oprac. (P. Krupiński 
2017).

table 1. Dendrological inventory of trees and bushes growing on the area under discussion (2016).
Inwentaryzacja dendrologiczna drzew i krzewów rosnących na terenie opracowania (2016).

No.
Lp.

Latin and english 
name species

Nazwa łacińska 
i angielska gatunku

Diameter 
of the crown 

średnica korony
[m]

Trunk 
circumference 
Obwód pnia

[cm]

Plant height
wysokość 

rośliny
[m]

comments
Uwagi

1. Acer platanoides L.
Norway Maple 17 200 11
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2. Quercus robur L.
English Oak 15 280 12

3. Syringa vulgaris L.
Common Lilac 3.7 60 3

4. Syringa vulgaris L.
Common Lilac 3.6 60 4

5. Syringa vulgaris L.
Common Lilac 4 60 3

6 Syringa vulgaris L.
Common Lilac 6 70 3 2 stems

2 pnie

Compositional analysis, cultural values of the building and its surroundings

The area under discussion has a central layout with a palace building and two outbuildings – shaped in U let-
ter- and with the main compositional axis running across the centre of the main body of the palace, the court-
yard closed from the front with a fence and a gate and towards the south along Staszica Street to Krakowskie 
Przedmieście Street. From the south and north side of the Potocki family Palace there are interiors geometrical 
in shape. From the south, on the courtyard, there are two trees and the focus is on the stone fountain situated 
in the centre. The negative side of this interior is a neglacted elevation of the building, damaged surface and a 
restaurant (open in summer) situated on the axis of the complex and limiting the view to the south. The north 
side is a parking and it is the most damaged part of the whole complex. The east side is closed by brick one 
storey buildings used as garages and utility rooms. The interior courtyard is unattractive and inconsistent with 
the former magnate residence.

The Potocki family Palace in Lublin is a valuable building with great historic values situated in the heart of 
the city. On the basis of the decision of 28 February 1967 it was entered in the register of Lubelskie voivode-
ship under the number A/236. A series of reconstructions, eg. destruction of window decorations as a result 
of reducing the size of the windows and including the building in the frontage development of Zielona Street 
resulted in the lost of its residential style. The only decorations left are tympanons on the top walls of the out-
buildings and the attics above them [Szymula 2014]. However, the Potocki family Palace called ‘ The Old Jail’ is 
still an important and recognisable (by Lublin inhabitants ) place in the heart of the city. In its vicinity there are 
some other buildings of a great cultural value under conservatory protection, eg. the Czartoryski family Palace 
( in the register of Lubelskie voivodeship under the number A/225), the Lubomirski family Palace (No A/480 
and A/509), the Church of the Immaculate Conception of the Blessed Virgin Mary at Staszica Street (No A/240) 
or the Church of St. Joseph ( former Greek Monastery ) at Zielona Street (No A/238) and a tenement house 
of Europa Hotel (No A/502). Besides, the discussed building borders directly with a historic architectural and 
urban Lublin complex having the status of Historic Monument (since 2007). The area of Historic Monument 
covers the most important historic buildings in Lublin of special historic, scientific, artistic values and the places 
worth visiting. That is why the Potocki family Palace after its reconstructions which are the result of different 
functions of the building, should be available to tourists the inhabitants of Lublin [http. 3].

Revitalisation concept of the area next to the potocki family palace

The main aim of the presented project is to raise the importance of the building by making it visible and in-
troducing two interiors inspired by the styles of Italian gardens. The project is based on geometrical layout 
of squares, both in representative interior from the south as well as in the north side, designed as a meeting 
and relaxation place of the building users, tourists and inhabitants (fig. 7). From the south side in the place of 
a former courtyard, more representative entrance zone which highlights the values of the building seen from 
Krakowskie Przedmieście Street is proposed. Reconstructed squares are shaped as a boxwood hedge line. Inside 
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the squares there are flowering plants: rambler roses of large, pink flowers – ‘Bonica 82’ or ‘Diadem’ species, 
lavender (Lavendula angustifolia L.) and hosta (Hosta), periwinkle (Vinca minor), ivy (Hedera helix) under the 
tree crowns (fig. 7).

Fig. 7. Suggested concept project of land development by (P. Krupiński 2017).
Proponowany projekt koncepcyjny rewitalizacji terenu oprac. (P. Krupiński 2017).

In the north part, at the entrance to the building, a place for a garden cafe is suggested. In this place a 
decorative element will be plant pots with Corall Bell ‘Green spice’ (Heuchera ‘Green spice’), Bridgewort (Asti-
bile japonica or Astibile arendsi) which will give pastel shades to the garden in summer and autumn. This part 
can have some additional benches, eg. stone seats, sculptures or the containers with some species which can 
be formed (eg. laurel noble – Laurus nobilis L.). In both courtyards, paving stone which would match with the 
elevation of the building is suggested.

Conclusion

Revitalisation of the area next to the Potocki family Palace in Lublin is a step towards the recovery of the build-
ing „disappearing” from the city map and strongly connected with its history. A new layout and the function 
of the surroundings next to the historic building and its furnishings is to revive the role of its separate interiors 
and allow to use them according to the requirements ot its future users. The suggested actions will result not 
only in the economic benefits, but most of all, they will improve the quality of the central urban space mak-
ing it more attractive. The palace requires immediate revitalisation to become a historic building shaping the 
identity of the city.
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Fig. 8. Visualisation of a front 
courtyard of the palace edited by 
(P. Krupiński 2017).
Wizualizacja dziedzińca fronto-
wego Pałacu oprac. (P. Krupiński 
2017).

Fig. 9. View on ground floor 
gardens in the north part of the 
complex edited by (P. Krupiński 
2017).
Widok na partery ogrodowe 
w północnej części założenia oprac. 
(P. Krupiński 2017).
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Projekt rewitalizacji terenu przy pałacu Potockich w Lublinie

Abstract: Dawny barokowy pałac rodu Potockich usytuowany jest w samym centrum Lublina. W roku 1967 został wpisany 
do rejestru zabytków województwa lubelskiego pod numerem A/236. Obecnie zabytkowa budowla wymaga gruntownej re-
stauracji a jej otoczenie rewitalizacji. Celem pracy jest propozycja zagospodarowania przestrzeni wokół pałacu przy uwzględ-
nieniu współczesnych potrzeb użytkowników.
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Abstract: The Architecture program at the Catholic University of Colombia needs to strengthen the research processes within 
its classrooms and consequently, it is important to make a direct link with the hotbeds of research. In this context, it is worth 
asking what the best classroom training strategy to link and strengthen the architectural hotbed of research would be. The 
objective of this article is to explain said strategy. The results of this exercise were: first, the identification and formulation of 
a research training strategy applied to the eighth, ninth and tenth semesters of the Architecture programme. This applied 
exercise changed the didactic means of teaching research competencies to the students in order to better organise their 
innovative ideas through systematised processes. This enabled the development of collaborative work experience oriented 
towards scientific research within the classroom, in a very short time.

Keywords: Hotbed of Research, Research skills, Training Strategies, Computer Application.

Introduction

The Architecture program at the Catholic University of Colombia needs to strengthen research processes with-
in its classrooms. To do this, it was proposed that the leaders of the Hotbeds of Research should formulate 
classroom training strategies, aimed at developing research skills among students of the program. Therefore, 
in response to this need, in the seedbed Computer Applications in Architecture (CAA) the investigative abilities 
a student requires to develop their training process were identified, so that they can analyse the characteris-
tics of the impacts of climate change on the urban habitat, proposing solutions for mitigation and adaptation. 

The CAA hotbed of Research was oriented towards two fundamental study problems. The first being cli-
mate change and the second habitability. Sustainable technologies, sustainable environments and technolog-
ical environments were defined as the three areas of study. The intersection of these three areas are the three 
following lines of research (Figure 1):

 � The first is the relationship between sustainable and environmental technologies, resulting in modelling 
processes. In this line the following question is asked: What I am going to do? This is answered through 
sustainable design.

 � The second is the relationship between sustainable technologies and technological environments, re-
sulting in the use of simulation processes. In this line the following question arises: How am I going to 
do it? This is solved through sustainable management.

 � Third, the relationship between the sustainable environment and technological environments results in 
experimentation. In this line, the question is proposed: When and under what conditions am I going to 
do it? This is met through technological development.

For these reasons, the study was of an experimental and exploratory nature. It focused on the development 
of four techniques: reverse engineering, quality matrix QDF, Business Model Canvas (Osterwalder, 2011; Clark, 
2012) and business plan tools from Information and Communication Technologies (ICT). For this study, the 
open WikiHouse (Parvin, 2013) was selected as an object of study, as it is an innovative development product. 

mailto:Rolando.cubillos@gmail.com
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With this system the study sought to develop three types of innovation: incremental, fundamental or radical. 
Therefore, the design of the proposed methodology focused on the development of investigative skills needed 
to train students in the area of integrated design (Trebilcock, 2009). 

To achieve this, some of the investigatory abilities proposed by the Catholic University of Colombia (2007) 
were used:

 � First, personal skills focused on adapting to change.
 � Second, intellectual skills focused on decision making and problem solving.
 � Third, interpersonal skills that were based on teamwork and leadership.
 � Fourth, organizational skills based on information management and resource management.
 � Fifth, technological skills concentrated on identifying innovation processes.
 � Finally, labour skills were based on the design of processes and products.

One might ask what would be the best strategy to develop research training in the classroom. The aim of this 
article is to explain said strategy, which was developed in the field of the research hotbed “Computer Appli-
cations in Architecture” (CAA). The results of this exercise were: first, the identification and formulation of a 
research training strategy applied to the classroom.

Second, the development of research skills in students of semesters eight, nine and ten of the Architecture 
program. Finally, the methodology developed, the partial results of the implementation of the training strate-
gy, and the discussion and conclusions of this study will now be presented.

Fig. 1. Computer Applications in Architecture hotbed of Research framework. Prepared by the author.
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Methodology

The process of training in investigative skills is composed of four stages (Figure 2):
 � Reverse engineering: is a process of analysis that seeks the cutting of a product, to produce a process 
of technological innovation from existing elements. To achieve this it uses computer systems and tech-
nological tools (Cubillos-Gonzalez, 2011).

 � Matrix product planning QFD (Quality Function Deployment): is a concurrent engineering (CE) technique 
and consists of a planning process for new products driven by customer needs to be carried out by the 
CE team (Beard, 2001; Riba, 2010; 2006).

 � Model Canvas: is a method that builds a language to describe and easily manage a business model in 
order to develop new strategic alternatives (Osterwalder et al, 2011, 18).

 � Proposal for entrepreneurship using IT tools: is the management of a business model through the im-
plementation of computing platforms that enable the processing of information in real time (Tooze et 
al, 2014).

Research+Develop (R+D) + Innovation
Method:
Reverse engineering________________

• Technological analysis
• Techonlogical path
• Technological monitoring

ORGANIZATIONAL STRUCTURE
Method:
Concurrent engineering__________

• Types of work group.
• Colaborative work strategies.
• Production and product quality

strategies.

BUSINESS MODEL
Method:
Canvas________________________

• Business idea
• Business plan

PROPOSALS USING IT TOOLS.
Method:
Enterprise proposals ____

•Spin-Off
•Patents and registrations.

WiKiHouse

Analysis

METHODOLOGY FOR THE DEVELOPMENT PROCESS OF SOFTWARE APPLICATIONS AIMED AT 
TECHNOLOGICAL INNOVATION

SOURCE:  
www.wikihouse.CC (2015)

Fig. 2. Study Methodology. Prepared by the author.

To develop the exercise, it was applied in four courses of the architecture program, one during the day and 
another in the evening (From figure 3 to figure 6), for two elective semesters (one year). The exercise was ap-
plied in the elective Information and Communication Technologies. Each course consisted of 20 students and 
four groups of five students were formed per course. The procedure that was followed was composed of five 
steps organized below:

 � Technological analysis: it is intended that students identify the various innovation possibilities that can 
be made from the study of an existing object through reverse engineering.

 � The establishment of teams: consisted of selecting the type of collaborative team that will develop the 
process of technological innovation (Cubillos-Gonzalez, 2012; Nieto, 2010). Whether this be functional, 
matrix or self-contained.

 � Production techniques and product quality: the organization, production and quality management from 
the study of the QFD matrix were analysed.
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 � Business model and business plan: once the innovation process was developed, the business model was 
designed, thus enabling the transfer of technology to the market.

 � Spin-off: to propose a technological development project derived from scientific research process in 
order to optimally place the innovation product in the market.

Fig. 3. Day course stu-
dent work. Prepared by 
the author.

Fig. 4. Day course stu-
dent work. Prepared by 
the author.
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Fig. 5. Evening course 
student work. Prepared 
by the author.

Fig. 6. Evening course 
student work. Prepared 
by the author.

chart 1. Student work 
results first semester. 
Prepared by the author.
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chart 2. Student work 
results first semester. 
Prepared by the author.

chart 3. Student work 
results second semester. 
Prepared by the author.

chart 4. Student work 
results second semester. 
Prepared by the author
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table 1. Datasheet fieldwork results. Prepared by the author.

Item First semester Second semester Partial results

8 groups No % No % total groups 
(No)

total 
average (%)

Optimal results 1 12.50 0 0.00 1.00 6.25
Good results 4 50.00 0 0.00 4.00 25.00

Regular results 2 25.00 4 50.00 6.00 37.50
Poor results 1 12.50 4 50.00 5.00 31.25

total 8 100.00 8 100.00 16.00 100.00

table 2. Datasheet fieldwork results. Prepared by the author.

Item Reverse 
engineering

concurrent 
engineering 
(Matrix qfd)

business model 
(cANvAs Method)

Enterprise 
proposal (spin-Off)

First semester 24% 27% 26% 24%
Second semester 25% 26% 26% 24%

Average 24% 26% 26% 24%

Results

The results of the application of the exercise in first semester classes were as follows:
Of the eight working groups, one evening group achieved optimal results representing 12.5% addition-

ally, a different evening group performed poorly, and representing 12.5% of the total sample. Furthermore, 
four groups achieved satisfactory results representing 50%. Two of these were daytime groups and two were 
evening groups. Finally, two groups achieved consistent results, representing 25%.

It is noted that in the 4 daytime groups the results are even; 75% of them are in a range of good results, 
while only 25% yielded regular results. Also for the evening groups the results are different, dividing evenly 
between bad, regular, good and excellent with 25% representation for each endpoint.

It is noted that the learning stages for the eight groups are similar, where 24% of the groups assimilated 
the stage of reverse engineering, while 27% of the groups assimilated the stage of Concurrent Engineering 
(Matrix QFD). 26% of the groups assimilated the application of the model Canvas. 

Finally, 24% of the groups assimilated the Spin-Off stage. Two graphs that show the maximum, average 
and minimum achieved by the working groups are presented below. The scores obtained by groups at each 
stage of the proposed methodology (Chart 1 and 2) are also shown.

On the other hand, the results of the application of the exercise in the second semester classes were: Of 
the eight working groups, four groups achieved consistent results representing 50%, of these only one group 
was during the evening. Finally, four groups achieved poor results with a representation of 50% of the total 
sample. It is noted that in the daytime classes the results of the four groups are uniform, with 75% of them in 
a range of regular results, while only 25% yield poor results. For evening classes the results are poor with 75% 
representation for each endpoint and only 25% yielding good results.

It is noted that the learning stages for the eight groups are homogeneous, where 25% of the groups as-
similated the stage of reverse engineering, while 26% of the groups assimilated the stage of Concurrent Engi-
neering (Matrix QFD). 26% of the groups assimilated the application of the model Canvas. Finally, 24% of the 
groups assimilated the Spin-Off stage. 

Below are two graphs that show the maximum, average and minimum achieved by the working groups in 
the second half. Additionally, in these graphs the scores obtained by groups at each stage of the proposed 
methodology are shown (Chart 3 and 4).
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Finally, when comparing the two exercises applied to each semester, it is clear that the first half achieves 
better and more diverse results, compared with the second half which obtained between regular and poor 
results that are balanced. 

With regards to the development of the process, a considerable difference in learning occurs in the first 
two stages, ranging from 24% to 27%. As for the last two stages, homogeneity is presented with a learning 
percentage of 26% in the penultimate stage and 24% in the last stage. This indicates that in the first stages 
students find it more difficult to analyse work references, but once they have overcome these stages an im-
proved development of the exercise is noted (Table 1 and 2). 

Discussion

As mentioned earlier in this article, the aim of this paper was to explain the implementation of a strategy to 
link classroom training and strengthen seed research within the Architecture program at the Catholic University 
of Colombia. As a result of this it was possible to identify how to apply the six investigative abilities a student 
needs in order to develop his training process within the context of analyzing the impact produced by climate 
change in the urban habitat. 

The use of innovation and research processes made it possible to equate difficulties in order to build sus-
tainable technologies and environments in the early stages of the process. It should be noted that in these 
stages skills such as adaptation to change, problem solving and teamwork are essential. As established in the 
results, this learning process is not homogeneous in the last three semesters.

For this reason it is necessary to emphasize the teaching proposal to fill conceptual gaps that students 
may have acquired during their training process. It is therefore necessary to identify future relations between 
different subjects in the first semester of the program, so that students can appropriately develop the investi-
gative process in their last semesters.

On the other hand, it is clear that by overcoming the early stages of the process it is much easier for stu-
dents to propose sustainable technologies and rapidly create technological environments. At this point, the 
use of techniques such as reverse engineering and concurrent engineering are essential. 

They reinforce skills such as information and resource management with which students are appropriate-
ly oriented towards identifying innovation processes in order to do this, the resource business model from 
the Canvas technique allows them to systematize processes and connect research results with business plans. 

Here it is important to note that the term business model refers to a broader concept than just a financial 
model. Finally the last stages of the strategy allow for the effective linking of the sustainable environment and 
technological environments. According to the results discussed above (Figures 1 and 3), these two stages al-
low one to perceive that students can develop processes of innovation and entrepreneurship once they have 
assimilated the skills of the early stages.

However, the results have found that in the evening classes it is much harder to develop the research 
training strategy. One reason is that students of the evening classes do not have sufficient time and they also 
form part of the labour force, which does not allow them to devote enough time to the research process. It is 
recommended that the training processes of the evening classes are evaluated, in order to propose a teaching 
method that suits the time schedules of these students.

Conclusions

As a summary, it is noted that it is necessary to introduce research training processes in the courses of the 
Architecture program in the School of Design. This involves giving a systemized vision of the process of sus-
tainable design, which today is more oriented to innovation and industrialization with the aim of reducing 
environmental impact. 

However, these processes require that the investigative training process is more applications, so that stu-
dents can understand and incorporate these concepts into their daily work. Innovation processes are rigorous 
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and are closely linked to research processes. That is why the incorporation of research training methodologies 
from the hotbeds of research can be a contribution to the architecture program and its different electives.

In conclusion, this first applicative exercise changed the didactic teaching method of investigative abilities 
in students of eighth, ninth and tenth semesters of the Architecture program. Students learned to organize 
their ideas through systematic innovation processes that allowed them to develop IT tools that can then be 
transferred to the productive sector through business ideas that are oriented to respond to climate change. 

To do this, the proposed methodology was applied in the classroom, enabling the simulation of an appro-
priate environment for research and innovation. It allowed the development of collaborative research orientated 
work in a short period of time. In the future it is hoped that this strategy will be strengthened and incorporated 
into the formative processes of the Architecture program at the Catholic University of Colombia.
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Abstract: Attractiveness of the urban environment, most of all as a place of residence, but also as a place of recreation, work, 
and everyday activities is moulded by numerous factors, only some of which are purely aesthetic in nature. An important 
role can be also played by the functional aspect – that of accessibility as a possibility of moving around the urban structure 
freely. A tendency which is still commonly observed in contemporary housing investments is their complete or partial fenc-
ing. It is applied in suburban projects, as well as in broadly understood city centres. In the latter case it results in a private 
space with limited access, which often constitutes an actual barrier for pedestrian traffic and local traffic within the territory 
of the city district. This paper presents and analyses selected examples of several housing projects implemented in recent 
years in Cracow, as well as it examines the role which can be played by specific urban-planning and architectural aspects in 
moulding of the beauty of the city.
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Introduction

Beauty is a notion which is particularly difficult to define with reference to the city of parts thereof. It contains 
a considerable dose of subjectivity, although at the same time there are places the beauty of which is un-
questionable and commonly recognised. Cities shaped during centuries-long processes of development and 
transformations, characterised by historical continuity, usually inscribe in this category, becoming important 
landmarks on the tourist map of the world1. Amongst many other roles the city plays and needs it is to satisfy, 
it is still most of all the environment of man’s residence. Creating conditions enabling to satisfy also the more 
complex needs should constitute the actual objective of actions undertaken within the scope of designing and 
managing of such a complex structure. Today, the tendency which seems to be getting more and more im-
portant is the conscious creation of the image of the city, ‘branding’ of some sort, which most often is based 
on highlighting selected features of the image, such a skyline containing characteristic structures. Sometimes 
the urban layout comes to the fore, a good example of which seems to be e.g. Barcelona, which succeeds in 
building its recognisability and uniqueness based on a regular grid of the Eixample project2.

As early as in the 1960s, K. Lynch was one of the first to write about the appearance of the city and the possi-
bility of conscious creation of its ‘image’, at the same time proposing effective tools allowing to link a flat drawn 

1 Although the term ‘urban tourism’ is much more capacious and comprises a vast array of behaviours and activities, it can be generalised that 
it is a type of tourism, where the city and the attractions offered by it become the goal of the trip. Obviously, this is not a new phenomenon. 
It suffices to mention the tradition of ‘Grand Tours’, developing since the 14th century, although today this tendency becomes more and 
more common [2].

2 www.bcd.es – access on 17.09.2016.
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map with the actual visual perception of space. Referring to the quality of the urban space, he emphasised the 
role of conscious arrangement, of composition of individual elements, which by operating within the scheme 
of a greater whole have their effect on the way the city is perceived [23, 25]. In Poland, K. Wejchert, working, as 
it were, on the foundation of the theory coined by Lynch, emphasises the decisive role of spatial composition 
‘in creating living condition in urban organisms’ [36, p. 150]. Entering the realm of feelings and emotions, he 
claims that ‘man’s happiness will depend to a great extent on the architecture of space’ [36, p. 272]. Today the 
condition of an individual towards the urban environment, their sense of well-being, is a value brought down 
to measurable indictors and subjected to diversified analyses [35]. According to a survey carried out recently, 
a place which offers the highest living standard among cities in Vienna, which outran other capital cities of Eu-
rope and all over the world. The survey took into account many economic, social and other aspects; none of 
them, however, referred even indirectly to aesthetics3. Hence a question arises whether beauty truly has such 
a minor effect on the measurable quality of life. Or perhaps we just reach for tools enabling to measure this 
beauty way too rarely4. J. Rykwert observes that ‘deliberations on the physical form of the city are believed to 
be too old-fashioned or aesthetic, and therefore not serious enough to be taken into consideration’ [33, p. 30]. 
However, as R. Florida et al. [8] demonstrate, there is a direct relation between the beauty of the urban envi-
ronment and the level of satisfaction among the community that inhabits it.

The beauty of the city as a residential environment can be approached by means of the classification pro-
posed by W. Kosiński [14], who proposes the following components: the beauty resulting from the landscape 
form, from the urban layout, and the beauty of architecture. Co-existence of these three values, therefore, de-
cides about the attractiveness of the city of a part thereof. As W. Kosiński further observes, the beauty of the 
city should become the subject matter of research not only in the field of aesthetics, but also of empirical and 
analytical research, which will lead to conscious designing creation. What seems to be particularly interesting 
from the perspective of this article is the mutual relation of the two latter factors and their participation in the 
evaluation process. Whereas, by means of simplification, architecture can be approached as an arrangement of 
individual forms, the aesthetics of which remain combined with the current tendencies in art, the urban layout 
escapes simple assessments. Due to its complexity, extent, and transformations it is subjected to, it opens up 
the way to different kinds of perception [13]. Observation of sequences of empty spaces and buildings, pano-
ramas and views, is a natural experience of each city ‘user’, communing – often unconsciously – with the factor 
of composition. Despite the existing theories, it is difficult to recognise that cities develop spontaneously ac-
cording to mathematical rules of self-organisation, or that space in its physical form is a social construct [19]. 
Specific decisions are made by persons or groups, which due to the current balance of forces have the big-
gest effect on the physical form of the urban layout.5 Contemporary cities, as M. Dymnicka writes, ‘constitute 
experimental laboratories of innovation and backwardness, affluence and poverty, ‘cancer’ and foundation of 
the world at the same time’ [6].

Good form of the city

From the perspective of empirical research it is much easier to talk of a ‘good’ instead of ‘beautiful’ urban 
form, although in the philosophical approach these terms sometimes intermingle6. In several last decades 
many attempts have been made to define it in light of dynamically changing social, economic, and political 
conditions. Concepts which are worth attention among the arising and developing ideas are e.g. the concept 

3 www.imercer.com – access on 21.09.2016. Similar results are provided by a study of the European Commission, assessing the quality of 
life in cities in 2015. Among many questions that where answered by respondents, the ones devoted to the level of satisfaction with the 
condition of streets and buildings and of public spaces (such as e.g. pavements and squares) were the closest to the field of aesthetics. In 
Vienna, which in this study, too, took the lead, the result was 88%; interestingly enough, the same indicator e.g. in Lisbon was only 40% 
[30].

4 This factor appears as one of the most important ones in the assessment of the quality of the city in an approach other than the morphological 
one, e.g. in the economic approach, although researchers emphasise that ‘there are not enough studies determining the role of beauty of 
architecture’. [9].

5 In literature they are dubbed ‘the agents of change’ [5].
6 Sometimes beauty is approached as a synthesis of other values of the Platonic triad, although it is only one of many ways this notion can 

be interpreted [16], [38], as well as [7].
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of ‘the compact city’7, ‘smart city’8, ‘eco-city’9, ‘creative city’10, determining also the mode of functioning and 
relations of the city versus the region, or pertaining to the organisation of the very form of the system, e.g. of 
‘New Urbanism’11. It is assumed that by implementing the programmes referred to above it will be possible to 
shape the built environment in the spirit of sustainable development12. Studies devoted to urban morphology 
introduce the notion of tissue as the basic material of the form of the city [17], [18]. The quality of the tissue 
will, therefore, have a decisive effect on the perception and evaluation of the entire layout, which comprises 
also such elements as functioning, social relations, and development potential. Adopting the criteria construct-
ed by K. Lynch, we can assume that a good urban space should be characterised by:

 � Vitality, understood as a biological ability to support life functions,
 �  Sense, which can be translated as identity, uniqueness, recognisability,
 � Fitness, simply meaning the ability to satisfy the needs of the community and to adapt to changing be-
haviour,

 � Access to other places and people, but also to different resources, information, and activities,
 � Control performed by users and residents, who have their effect on the shape and functions of the place. 

Additional meta-criteria mentioned by Lynch: effectiveness and equity, do not have a direct connection with 
the physical form of space, and their task is to determine an appropriate convenient manner of distribution of 
the costs incurred, as well as of the potential benefits [24]. 

The indicators referred to above, eventually formulated in the 1980s, due to their universality and a big po-
tential of interpretation, seem to be applicable also today, when many challenges of the contemporary urban 
planning have remined in the theoretical phase.

Access as a form evaluation criterion

In the context of the emerging new housing projects, the factor of access comes to the fore as it is particularly 
important in case of locations inside the existing urban tissue. Lack of access, creating barriers, especially for 
the pedestrian traffic, contributes to the reduction of the quality of life, most of all in regions surrounding se-
lected enclaves. In case of fenced housing estates or buildings, with controlled access, negative phenomena 
connected with separating parts of the space may comprise e.g. closing streets, no entry streets, hampered 
access for emergency services, fragmentation and disintegration of the urban tissue, creation of areas which 
do not foster social contacts [34]. Possible consequences include the need to use car transport instead of walk-
ing and cycling [22], although this phenomenon is encountered predominantly in vast, peripheral projects. 

For the sake of an analysis of selected examples, one might venture to clarify and restrict this term. It is as-
sumed that broadly understood access stands for the possibility of free movement and choosing convenient, 
also the shortest, routes, the easiness of reaching the destination and benefitting from all sorts of services, 
including recreation and rest, the possibility of satisfying basic needs in the closest neighbourhood. It is worth 
pointing out that such relations are usually characteristic for historical, compact urban systems [15], [17], [28]. 
Access defined this way may depend on the following interrelated parameters, which will be analysed in the 
selected cases: 

 � Size of the city block or an area separated by public roads
 � Orientation of buildings towards roads, which also determines the character of the street interior
 � Conditions for pedestrian and cycling traffic

7 Cf. e.g. [1],[12], [27], [29], [37].
8 Cf. e.g. [4].
9 Cf. e.g. [32].
10 Most of all works by R. Florida and Ch. Landry, cf. also [4].
11 Present most of all in the United States of North America. Cf. e.g. [3].
12 It is the broadest term, comprising all activities aiming to improve the well-being of present generations without any reduction of the 

chances of our successors to reach this state. It consists in two main concepts: satisfaction of needs – most of all of the poorest, and 
limitations – imposed by the state of the environment and the opportunities offered by technology, http://www.un-documents.net/wced-
ocf.htm – access on 11.10.2016. Cf. also [35]

http://www.un-documents.net/wced-ocf.htm%20-%20access%20on%2011.10.2016
http://www.un-documents.net/wced-ocf.htm%20-%20access%20on%2011.10.2016
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 � Relations between a closed space and a space open to the public13, demarcation methods
 � Diversity of the offered functions as the generator of pedestrian and local traffic. 

Case of the district Krowodrza in Cracow

Fig. 1. Scheme of the new development.
Author’s scheme on the basis of materials available at: http://msip.um.krakow.pl/msip/

The western part of Cracow is seemingly the most densely invested zone, where big production plants were 
built rather occasionally, there are also no typical housing estates with large-panel prefabricated blocks of flats 
there. There are, however, many areas which still can be used for new investments. One of the location when 
a specific development pressure can be observed, is the area along the railway line leading towards the west. 
The vicinity of the Royal Palace in Łobzów14, the park sequence of the former watercourse of the Młynówka 
Królewska river15, or the vicinity of the historical city centre make this location unique in the scale of the city. 
Until recently, this area was occupied by industrial plants and halls belonging to the Krowodrza Technology 
Park, Anczyca printing house, etc.; today most of them have been demolished and construction works on sev-
eral projects are in progress now. The historical urban tissue of the nearby centre of Cracow creates a regular, 
relatively dense grid of streets and blocks. Compact, frontage architecture, characteristic for city centres, which 

13 A more obvious differentiation may seem to be the division into the public and private space; nevertheless, according to the Author this 
division is not precise enough as the private space may be fully accessible, or – which is much more common – completely closed. In the 
categories of building and functioning of the urban tissue, access or lack thereof seems crucial. Cf. e.g. [21],[22].

14 Today the building belongs to the Cracow University of Technology and houses – without limitations – the Faculty of Architecture and the 
Faculty of Physics.

15 Providing water for e.g. the moat at the defence walls, the system of mills, and being the source of potable water for Cracow [26].
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towards the west becomes more relaxed, intermingles with the territory of a villa housing estate from the early 
20th century, which today is one of the most attractive parts of the city16.

Fig. 2. 1. First of the buildings planned as the ‘5th district’ development. 2. New buildings along Poznańska street, seen form 
the construction site. 3. Second row of buildings anong Poznańska street. 4. Poznańska street – view towards the north. 
5. Fenced housing along Poznańska street. 6. Buildings’ orientation along the new fragment of internal road.
Author’s photo

16 Built on the grounds of the former fortress as a garden housing estate [39].
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One of the first new investments implemented in this area is a relatively small housing estate called ‘Fabryka 
Czekolady’ (Chocolate Factory)17,erected in the place of one of the branches of the ‘Wawel’ chocolate factory, 
transferred in 2006 to Dobczyce near Cracow18 and covering the area of nearly 88a19. The complex, located at 
the junction of Wrocławska and Łokietka streets, at the edge of the historical block urban structure, will consist 
of four buildings20, with the total of 72 apartments. The building which is the closest to Łokietka street forms a 
frontage along its section, whereas the rest of the building bends in gentle arches towards the centre of the plot, 
beyond the frontage. This complex of calm, modernising architecture, is completely fenced and provided with 
access control, creating a typical closed enclave. Another part of the project along Poznańska street21 consists 
of detached buildings, erected within the scheme of different investments22. Some of them have the character 
of extended urban villas with service outlets on ground floors, some of them are fully residential buildings. They 
shape the space of the city in different ways, only partially forming a frontage, which is continued by means 
of fences demarcating private spaces in the vicinity of individual buildings. This large-scale investment, in the 
media referred to as ‘the 5th district’, which is suggested by a fully functional fragment of the city, so far con-
sists of two buildings at Wrocławska street, the remaining vast area reaching as far as to the railway line being 
prepared for development, but its final form is not known so far23. Development of such a big area of the city, 
one may conclude, is left as a field of activities of several developers holding individual parts of the area. A 
detailed analysis can refer only to the existing buildings or structures the construction of which is in progress, 
which most probably constitute only a small fraction of larger projects, and the final form of this crucial part of 
the city24 is still unknown. The local development plan for the area ‘Łobzów – area of Łokietka and Wrocławska 
streets’25 is rather general in the determination of the intended use and traffic connections, leaving great free-
dom in the design of the built environment and spatial relations on the demarcated areas. Location along the 
railway line constituting a serious spatial barrier, influencing the functioning of this part of the city, seems to 
be an additional factor which may hamper the integration of this new area with the surrounding structure. 

Analysis based on the set criteria

At this stage, the size of the city block is a value difficult to be determined in case of a new project the majority 
of which is still not implemented. Nevertheless, as it can be concluded from the provisions of the local spatial 
development plan, the only public roads in the area in question will be the existing Poznańska, Wrocławska, 
and Łokietka streets, as well as an access road planned to be built along the tracks, which will demarcate a 
sort of a ‘super-block’ with the side length of 350m. It should not be assumed that contrary to the provisions 
of the plan this area will be additionally perforated with a traffic route accessible to the public. Nevertheless, 
nuisances caused by excessive car traffic are quite considerable and must not be disregarded; a public road 
also fulfils a citygenic [11], or ‘tissue-genic’, role [20], [28]. In the surrounding structure, in places where the 
logic of the existing road system allows to separate a form of the city block, most often its size does not exceed 

17 Built according to a design by a Cracow-based studio ‘Studio S’, www.studios.krakow.pl – access on 09.09.2016.
18 www.wawel.com.pl – access on 08.09.2016.
19 According to the Author’s measurements on the basis of the materials available on the website http://miip.geomalopolska.pl/imap/ – access 

on 28.09.2016.
20 Two of them have been completed to date. Others, including the building which is to form the frontage of Wrocławska street, are in 

progress.
21 Until recently a dead end, today quite awkwardly linked to the nearby Łokietka street.
22 It is the location of buildings designed e.g. by Cracow-based studios ‘Skoczek-Wojdacki’ and ‘B2 Studio’- http://investmap.pl/ – access on 

01.10.2016.
23 Developers’ websites contain only photographs and visualisations of buildings which are on offer at the moment; considering the construction 

works in progress, the absence of the overall concept is quite puzzling, cf.: http://www.murapol.pl/, http://poznanska10.pl/, http://terracasa.
pl/, http://www.muratorplus.pl/, as well as http://msip.um.krakow.pl/msip/, where one can only learn that the areas in question are subject 
to many sometimes overlapping decisions on the development conditions.

24 Covering over 25ha according to the Author’s measurements on the basis of the materials available on the website http://miip.geomalopolska.
pl/imap/ – access on 28.09.2016.

25 The procedure of drawing up the plan currently in force is available on the website www.bip.krakow.pl.

http://www.muratorplus.pl/
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200 m26, which enables to move around and change directions freely. In case of architecture from the 1970s 
and 1980s, partially embedded in the surrounding tissue, a completely free flow of the pedestrian traffic is 
possible between individual buildings27, and so is reaching service outlets or public transport routes located 
along the main streets.

The location of buildings in the space and their relation to the roads, along with the first criterion discussed 
above, influence the physical shape and perception of the space in the most distinct way. The frontage, its 
continuity or lack thereof, orientation of the building, location of the entrance – all this is crucial for building 
urban interiors of a specific character. The structure of Poznańska street, which constitutes one of the edges of 
the new ‘block’, although it came into being over the last decade or so28, is definitely heterogenous. Detached 
buildings face the street with their fronts or sides, along the frontage line, or are shifted, preceded with a sort 
of square. One may have an impression that the opportunity to create a street with urban features, or even 
features of the city centre, considering the location, has not been properly taken. It seems legitimate to refer 
to the structure of the historical centre of Cracow as a comparative value. The block development is connected 
with the need to legibly define the front of the building – it usually faces the road, is easily accessible, which 
fosters arranging service outlets on ground floors. Natural separation of public and private spaces takes place 
not by means of fences and barriers, but by the way the edges are formed and the buildings are positioned. In 
this context the development of the western side, near the junction with Racławicka street, seems to be more 
consistent in forming the space of the street. The buildings, simple and compact in their form, constitute – as 
it were – the beginnings of blocks, which perhaps will be continued. Their location respects the significance of 
the existing streets, as well as of the planned green square29. The access to the buildings, as we can conclude 
on the basis of visualisations30, is planned to be straight from the public space, and the ground floors will be 
occupied by service outlets.

The possibility of pedestrian and cycling traffic depends predominantly on the two values discussed above. 
Pedestrian routes can run long pavements of public roads, but also inside the planned spacious block31. The 
diversity of choice of the pedestrian route constitutes an encouragement to use this type of transport, which 
– as J. Gehl writes – ‘strengthens the life of the city’ [10 p.19]. The possibility of reaching one’s destination 
conveniently in case of the pedestrian traffic is only one of the aspects, ‘walking is a form of communication 
among people, who use the public space as a platform and setting for their activities’ [10 p. 19]. In the area 
in question the rule of pedestrian accessibility is not legible yet. The previous utilisation was characterised by 
fragmentation and dispersion, access routes and roads to industrial and office buildings operated as exten-
sions of the main street, whereas a vast majority of the area remained inaccessible. The railway tracks running 
along the northern edge constituted a strong barrier separating the tissue, and they still do, despite the pres-
sure of the new buildings coming closer and closer, observed in recent years. In this context it may seem that 
the complete replacement of the development we witness today will automatically result in the improvement 
of the spatial order. This statement is not completely true. In the vicinity of Poznańska street we can observe 
projects which make use of the pedestrian routes located nearby, but which do not contribute to this system 
at all32, as well as structures which clearly demonstrate the effort to provide a higher quality social space33. The 
continuity of pavements along the street is disturbed with driveways to underground garages and private park-
ing spaces assigned to individual buildings. Along adjacent fences there are still narrow passageways leading 
to the buildings located in the second line, which have been there for years. Creating alternative pedestrian 

26 Due to the heterogeneousness of this part of Cracow, obviously this value is considerably simplified; for the sake of comparison, along a 
part of Królewska street a relatively regular grid of streets demarcates ca. 159m blocks.

27 Block of flats at Mazowiecka, Litewska, and Wrocławska streets.
28 The so-called ‘Kamienice Herbowe’ buildings were completed in 2009, the apartment building at 10 Poznańska street – in 2016, the buildings 

in the northern part of the street are under construction.
29 Design by ‘B2 Studio’ for the company LC Corp. http://www.lcc.pl/pl/5-dzielnica – access on 03.10.2016.
30 http://www.lcc.pl/pl/5-dzielnica – access on 03.10.2016.
31 As it is the case e.g. in the residential complex ‘Wiślane Tarasy’ in Cracow, where the pedestrian, having passed the gates of the security 

services, can move around the buildings freely, use the attractions of the pedestrian route in the seemingly public, but controlled space. 
The roads intended for car traffic dividing blocks of buildings are not public roads and are accessible only to residents and users. http://
www.wislanetarasy.pl/ - access on 03.10.2016.

32 Like the ‘Chocolate Factory’ referred to above.
33 Like in the building ‘Poznańska 10’, in front of which there is a small square designed with great care and attention to details.
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routes, interconnected sequences of interiors, thanks to which it is possible to move around the city not only 
along the main roads, is a commonly observed global tendency, legible especially in historical cities34, and the 
accessibility for pedestrians and important connections are determined at the stage of drawing up the local 
development plan. 

In the relation between the open and closed space, the lack of any rule is perceivable again. In the area in 
question one can find fenced, controlled enclaves, where access to buildings located deeper is possible only 
from a private, closed space, as well as intermediate solutions, where most of the plot assigned to the building, 
except for the front elevation, is surrounded with a fence. Against this background, unfenced buildings clearly 
stand out – these are structures the surroundings of which have been designed as a public space35, although it, 
too, is restricted, ending with a fence on the side of the neighbouring plot. Another phenomenon that can be 
observed is the secondary fencing of the existing buildings, which results in a maze-like form of access roads 
and pavements. Investments launched on the western side, located at Wrocławska and Racławicka streets, seem 
to follow a more urban layout, where the building elevation is a border of the public space. The architecture 
that is planned for the interior of this area is still unknown. Instead of the two structures referred to above, it 
might finally correspond to the layout commenced at Poznańska street, where by and large it is the fencing, 
and not the spatial structure, that decides about privacy or public accessibility. 

The diversity of the functions offered with reference to the development which is planned to be a hous-
ing estate for several thousand people36 constitutes a disputable issue. In some buildings along streets service 
outlets are planned in the ground floors, which perhaps will become elements enhancing the functioning of 
the public space. Simultaneously, however, fully residential buildings come into being, which do not make full 
use of the potential offered by the location inside the urban structure. Moving away from the street, putting a 
fence around the ground floor, makes it impossible to create an active, living front of the building. Minor com-
mercial services, possibility of satisfying basic needs within a convenient distance – this is only one side of the 
problem. It can be solved without the need to go beyond the ground floors of the designed buildings. Their 
diversity, however, depends on the will of the tenants, which may lead to certain monotony, and eventually 
to the lack of the planned diversity. The second issue concerns the services of education, culture, recreation, 
catering, healthcare, etc., which most probably are not taken into account in the plans in force. Announce-
ments encouraging to purchase apartments mostly emphasise the vicinity of the existing infrastructure, such 
as schools, pre-schools and day-cares, attractive green areas and sports facilities. Therefore, the use of the 
existing values will not be balanced with the construction of any new infrastructure which could serve the en-
tire district. It is a common tendency, partly resulting from the imperfection of the planning model in force, 
further conditioned by economic factors. Whether we like it or not, access to the services referred to above 
will be limited in two ways: by the distance and barrier to be overcome, and by the receptivity of the existing 
structures37. Lack of diversity may result in the creation of a bedroom suburb, which – deprived of appropriate 
facilities – will become an enclave excluded from the urban use, in the same way that industrial areas used to 
be inaccessible not so long ago.

34 ike in case of many other successful projects from the field of urban planning, one can have a look at the example of Barcelona, where for 
more than ten years now attempts have been made to reclaim the city for pedestrians, e.g. by opening and developing interiors of city 
blocks, or by limiting the car traffic [31].

35 It is the building ‘Poznańska 10’, referred to above, and – paradoxically – one of the first buildings to be erected here, the house called 
‘Dom pod klonami’, located at the corner of Wrocławska and Poznańska streets, designed by ‘Skoczek-Wojdacki’.

36 Almost 1200 apartments have been built in the buildings already completed or still under construction to this day. Despite the fact that 
most of them are rather small (1 or 2 rooms), it increases the population of this district by ca. 3 thousand people. Assuming similar intensity 
of the next stages of development, it will offer another 1600 apartments for 4 thousand people. Source: the Author’s calculations on the 
basis of the data provided on the websites of the investments: http://investmap.pl, /http://poznanska10.pl/, http://terracasa.pl/, http://
www.lcc.pl/pl/5-dzielnica, http://www.murapol.pl, /http://www.urbanity.pl/ and on the portal of the city information http://msip.um.krakow.
pl – access on 07.10.2016.

37 According to the statistical data, in 2014 Krowodrza was inhabited by over 39 thousand people. Increasing this number by the assessed 7 
thousand may change the functioning of this part of the city considerably.
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Summary

It seems that the most obvious component of the image of the city is the architectural expression of buildings. 
Nevertheless, studies in the field of urban morphology devoted to the urban tissue demonstrate that in con-
trast to the urban disposition, most often legitimised with the ownership division, it is a parameter which can 
be subjected to relatively frequent changes38; hence, in the long run its role in shaping the complete image 
of the city may be weakened. Even different articulation of elevations and the selection of finishing materials 
usually have a considerable effect on the architectural expression of the entire building. S. Gzell claims that 
‘when analysing the importance of architecture in the creation of the image of the city we must not forget that 
it depends even more on the quality of urban spaces (…), that is on what for years now we have called urban 
composition, creating the spatial order. It is no secret that this spatial order comes into being most certainly 
as a result of building large urban complexes, as they contain a code (…) of a high degree of spatial and func-
tional coordination between individual elements of the whole. Consequently, large-scale systems decide about 
the image of the city’ [12, p. 71].

The analysed case can definitely be dubbed a large-scale one, and its significance in the scale of the city 
seems considerable. Individual stages, implemented independently from one another by separate entities, are 
characterised by a certain degree of accidentally. Despite the fact that the projects in question mostly do not 
inscribe in the most classic system of closed housing estates, they do not satisfy the set criteria determining 
the quality of the tissue by means of the accessibility, either. Only to a certain extent can attractive architecture 
of individual buildings compensate for the observable weakness of the spatial layout, where the public space 
has been reduced and deprived of continuity. Beauty in the city occurs as a result of harmonious cooperation 
of a good urban form and high-quality architecture.
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Introduction

Dormition of the Mother of God Cathedral in Volodymyr Volynsky belongs to the relatively small group of ar-
chitectural monuments in Ukraine, dated back to the Old East Slavic (Old Rus’) times. During its long life, the 
shrine was subjected to multiple changes in its original appearance. There can be separated several important 
stages in its history: the construction of a temple in the 1150s, a large-scale reconstruction in the middle of 
the 18th century, and a massive restoration of a possible original appearance at the end of the 19th century. 
The result of the last oneis visible now. Although the last restoration was based on the subjective vision of the 
architect and restorer, in general, it is an attempt to reproduce the general nature of the original.

The first five centuries

The first chronicle mention of this ancient Old Rus’ temple dates to 1160. It is extremely concise and does not 
contain any details on architectural perculiarities. It is noted that Prince Mstislav Izyaslavovich built in the city 
of Volodymyr-Volynskyi holy church in the city and decorated it perfectly1. He subsequently was buried here 
in 11702. In the future, this shrine is often referred to as the Mstislav Temple in honor of the builder.

During the 12th−13th centuries the temple remained the center of the Orthodox Volodymyr diocese, per-
forming the functions of the cathedral. It is known that during the Tatar invasion in 1491 the Cathedral of the 

1 Полное собрание русских летописей. Спб., 1862. Т. IX (Никоновская летопись).С. 229.
2 Літопис руський. Київ, 1989. C. 302−303.

mailto:p.a.rychkov@pollub.pl


Architecture iN trANsitiON: the cAse study Of the dOrMitiON cAtedrAL iN vOLOdyMyr vOLyNsKyi 127

Dormition was greatly injured in the large city fire. However, Bishop Vassian managed to restore the temple in 
1494 already, as mentioned in the chronicles3.

The only thing can be judged about the original appearance of the newly built cathedral is planning sys-
tem. It was a rather large temple with six columns and threeapses with a length of 34.7 m, a width of 20.6 m4 
(Fig. 1). Unfortunately, the original tops of the ancient temple have been lost long time ago and today only 
hypothetical attempts of its graphic reconstruction are available.

The church was significantly damaged in 1565 during the battle for the episcopal post between the Ortho-
dox bishop of Chełm Teodozy Lazowski and the nobleman Iwan Borzobohaty-Krasieński. It came to the gunfire 
of the cathedral with devastating consequences. Only in 1588, “negligent” bishop F. Lazovsky had to repair the 
temple at the insistence of the Kyiv governor, Prince Vasyl Kostiantyn Ostrozky5.

Fig. 1. Volodymyr-Volynskyi. Cathedral of Dormition of the Mother 
of God. C. 1260. Ground plan. After P. Rappoport (1982, p. 105−106).

Convertion into the greec-catolic church

A new stage in the history of the cathedral relates to its transition under Greek Catholic Church after the 
Union of Brest in 1596. Due to the active work of the first Greek Catholic bishop, the “apostle of union” Hipacy 
Pociej, the temple became the center of a new confession in Volhynia and achieved the highest glory.

Bishop Joahim Morochowski,successor of H. Pociej, strengthened the episcopal mansion with a new stone 
fence with towers and weaponry. In the 1640s, Bishop Jozef Bakowiecki-Mokosiej built a masonry bishop’s 
house instead of the old wooden one, near the southern wall of cathedral.

In 1683, the cathedral suffered from a citywide fire, which resulted in damage of pediments and masonry 
towers, and after some time and the vaults collapsed6. Former Volodymyr Bishop Lew Szlubic Zalenskyj began 
restoration works, which lasted several years. In this context, there is a Piotr Krasny’s assumption that L. Zalen-
sky did not confine to a simple repair of the burnt temple but made its complete rebuilding7. However, in our 
opinion, it is unlikely that it was subjected to radical changes. Such a restructuring would require a holistic de-
sign concept and was impossible without involving experienced architect.

Substantial changes in the appearance of the Dormition Cathedral took place already in the 18 c. under 
the rule of the Greek Catholic bishop and metropolitan of Volodymyr Leon Kiszka (1711−1728), who had to 
eliminate the consequences of another great fire. Not for nothing contemporaries characterized him as a “glo-
riosus restaurator”. However, as Orest Lewicki stated, he did not complete the reconstruction, as in his death 
will there was signed twenty thousand złoty over its continuation8.

Another “reparation” of the Cathedral began in 1753 and became a milestone in its history. Bishop Teofil 
Godebski, who initiated that, testified that he was able to “build the Volodymyr Cathedral as different from 

3 Левицкий О. И. Историческо еописаниеВладимиро-Волынского Успенского храма, построенного в половине ХII века князем 
Мстиславом Изяславичем. Киев, 1892. С. 49.

4 Раппопорт П.А. Русская архитектура X-XIII вв. Каталог памятников. Ленинград, 1982. С. 106.
5 Левицкий О.И. Историческоеописание... С. 53.
6 Op.cit. С. 68.
7 Krasny P. Katedra unicka w Chelmie. O problemach badan nad architekturą sakralną Kościoła grekokokatolickiego w XVIII w. // Sztuka kresów 

wschodnich, 1998. T. 3. S. 211.
8 Левицкий О.И. Историческоеописание... С. 71.
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other churches”9. It is evident from this statement that in fact a new shrine with late-baroque features was built. 
The professional level of rebuilding reveals the involving gifted architect, who managed to carry out a full-scale 
“conversion” of the Byzantine archetype into baroque stylistics. The stylistic handwriting of this transformation 
gave Jerzy Kowalczyk the idea to attribute it to famous architect of the middle of the 18th century, the Jesuit 
Pawel Giżycki10. A. Betlej, the author of the monograph on P. Giyzicki’s artwork, confirm this version, noting 
the involvement of this architect in the construction of the entrance gate11. It should also be mentioned the 
distinct similarity of the triangular pedaments in the old drawings of the Cathedral and the existing St. Joahim’s 
and St. Anna’s Parish Church, also designed by P. Giżycki12.

Consequently, T. Godebski’s rebuilding campaign had put the final point in the long-term process of con-
vergence of the Greek-Catholic architectural paradigm with the Baroque European experience. It was a large-
scale reconstructive project, the main essence of which was the “reformatting” of the old architectural structure, 
including the creation of a unique exonarthex. With appearance of this structure, the process of transition from 
the Old Ruś original with its expressive centrism to the composition of the basilica’s type with a characteristic 
accent of the longitudinal axis and with the dominance of the western forehead facade was completed. We 
can only offer our own graphic version of this reconstruction (Fig. 2).

Fig. 2. The Dormition cathedral in the mid of 18th c. Hypothetical recon-
struction by P. Rychkov. 

As a result of architectural innovations by T. Godebski,temple became about three meters longer, and its 
western part – by six meters wider. He also had a plan to constructa monumental brick bell tower instead of 
the old wooden one. He casted a huge copper bell for it 500 pounds in weight, but because of his death in 
1756 these plans have not been implemented.

The characteristic planning of the Old Ruś temple and its сross-in-square structural system had much in com-
mon with the models of temple construction of those times. However, the final spatial transformations in 1753 
were extremely significant, therefore it was very difficult to imagine how the temple looked like 600 years ago.

The existing iconography of the Cathedral, which reproduces the results of late baroque reconstruction, 
clearly illustrates this circumstance. There can be identified main components, on which this transformation 
was based: the fundamental changes in the spatial composition with transept separation, the extention to the 

9 Op. cit.
10 Kowalczyk J. Znaczenie wzorów Giowanniego Battisty Montano dla architektury barokowej w Polsce i na Litwie // Biuletyn Historii Sztuki. 

2000. N 1−2. S. 35, 42.
11 Betlej A. Pawel Giżycki SJ architekt polski XVIII wieku. Kraków, 2003. S. 80−81.
12 Ричков П.А., Луц В.Д. Сакральне мистецтвоВолодимира-Волинського. Київ, 2004. С. 90−91.
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western facade of two-level arched loggias (exonarthex), the active application of baroque forms – both in the 
exterior and in the interior. Based on these changes, P. Krasny did not accidentally attribute this building to 
the group of basilicas with double-towered façades. However, it should be noted that this characteristic refers 
to the rebuilt temple and is not attributed to the original ancient building.

Fig. 3. West elevation of the Cathedral of Dor-
mition. Postcard. End of 19th cent.

The most important innovation was the extension to the western facade of exonarthex in the form of two 
levels of the loggia: first one at the ground level, and the second oneat the level of the choirs (Fig. 3). Both 
levels had three open loggias with half-circle vaults. At the same time, the central loggia of the second level 
was higher than the others, accentuating the main compositional axis. Screw stairs to the second level were 
arranged in one of the pylons. The loggias were separated by massive pylons, attached to the old western wall. 
Winding staircase tp second level was arranged in one of the pylons. The facade and exterior side surfaces of 
the pylons were decorated with paired pilasters, between which half-circle niches (loggettas) were arranged at 
both levels for the sculptural figures of the saints.

The creation of the exonarthex, obviously, was intended not only to make the architectural image of the 
Greek Catholic shrine closer to the formative traditions of European architecture. The monumental facade 
composition with six loggias, open to the pre-cathedralsquare, gave additional opportunities for conducting 
special liturgies in the open air. According to O. Levytsky, it should remind believers the portico of the St. Pe-
ter’s Basilica in Rome, from which the Pope gives traditional address “The Urbi et Orbi”13. 

Thus, in the middle of the 18th century the Cathedral of Dormition received a new architectural image based 
on of late-baroque style. The logic of these changes generally correlates to the general principles of the late 
Baroque. However, it cannot but mentioned the role of denomination preferences in the Greek Catholic Church. 
That was the decision of the Union of Zamość in 1720, in which it was not the last position to maintain properly 
the existing and build new temples. Therefore, significant rise of the new construction of the Greek Catholic 
denomination was observed in the second and third quarter of the 18th century. New initiatives were often ac-
companied by the destruction or radical rebuilding of the old temples (Chełm, Lviv, Pochaiv, etc.). In fact, late 
baroque transformations of the Cathedral, which apparently in their “old-fashioned” architecture no longer cor-
responded to the new image needs, should be considered in the context of occidentalization (“westernization“).

Unfortunately, further repairs were devastating. Symeon Młocki, the last Greek-Catholic bishop, in 1782 
planned to cut stairs in the north-western inner supporting element to the preaching pulpit. The consequences 
were catastrophic. The weakened support fell, pulling a part of the vaults and roof. The cathedral was open to 
devastating atmospheric influences, and repair work were conducted slowly. It was placed at the disposal of 
the Russian state treasury department, and in 1806 he was transferred to the Orthodox department in such a 
dilapidated state, after Third Partition of Poland.

13 Левицкий О.И. Историческое описание... С. 117.
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Under patronate of Russian ortodox church

The first half of the 19th century was associated with unsuccessful attempts to rebuild the cathedral. Howev-
er, the destruction of the temple continued and in 1878 in the official report it was noted that now there are 
“only the walls”14 (Fig. 4).

Fig. 4. Ruins of the Cathedral of 
Dormition. Litograph 1860s. After: 
Памятникирусскойстарины в 
западныхгуберниях. Вып.1. СПб. 
1868.

Fig. 5. Ruins of the Cathedral of Dor-
mition. Photo by A. Prakhov. 1886. 
After: Памятники Волыни. Альбом 
фотографий к археологической 
поездке проф. А.В. Прахова на 
Волынь. Collection of National Bib-
liotheca of Ukraine in Kyiv.

Finally, in 1886, extensive studies of the temple ruins began. In the conditions of active support of the royal 
power and the Orthodox Synod, the rebuilding of the Assumption Cathedral as one of the most ancient shrines 
of the Old Ruś era became real. At the same time, the main issue that troubled the researchers and the public 
was how exactly the architectural forms should be reproduced at the same time. However, the answer to this 
question was to study the actual state of a semi-destroyed temple.

The well-known Kyiv art expert Professor Adrian Prakhov was to be the first to examine thoroughly the 
structures and make architectural measurements of the temple ruin. Finally, in 1886, he performed a series 
of documentary photos that recorded the actual state of the building, in particular its appearance from the 
north-east (Fig. 5).

14 Центрьний державний історичний архів України у Києві. Ф. 442, оп. 57, спр. 207, арк. 24.
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Fig. 6. Plan of the Cathedral of Dormition with 
structural additions (in red) made in 18th cent. The 
analytical drawing by A. Prakhov. 1886. Source: 
A. Prakhov Collection of the Volynian Museum of 
Regional Studies (VMRS).

Fig. 7. Western elevation of the Cathedral of Dormition. 
Drawing by A. Prakhov. 1886. Source: VMRS.

Fig. 8. Nothern elevation of the Cathedral of Dormition. 
Drawing by A. Prakhov. 1886. Source: VMRS.

A. Prakhov also made a series of detailed dimensional drawings as of 1886. Initially, he recorded a plan of 
the temple, on which he painted in red all the structural elements not attributed to the original building of 
the 12th century (Fig. 6). At the same time, he performed detailed measurements of the exterior facades and 
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drawings of internal sections. These drawings not only gave a detailed idea on the actual state of the Cathedral 
at that time but could serve as the source material for the reconstruction project (Figures 7−10). At the same 
time, they characterize A. Prakhov as a virtuosic master of architectural graphics. His drawings consist of eight 
large-scale sheets with the reproduction of plans, facades and sections of the Cathedral are now kept in the 
funds of the Volynian Museum of Regional Studies.

Fig. 9. Longitude section of the Cathedral of Dormition. 
Drawing by A. Prakhov. 1886. Source: VMRS.

Fig. 10. Cross-section of the Cathedral of Dormition. Drawing 
by A. Prakhov. 1886. Source: VMRS.

The reconstruction project by Adrian Prakhov

After performing a large amount of research works, Professor A. Prahov’s attempt to offer his own version of 
the rebuilding of the Cathedral seems to be quite logical.

Fig. 11. Project of the Cathedral of Dormition reconstruction. Western 
elevation. Architect A. Prakhov. 1886. Source: VMRS.
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His design proposal was based on the use of ancient “Greek-Russian forms of the twelfth century”15. The 
restored temple was supposed to have five-domes. At the same time, the central dome was seen by the author 
in the form of mitra, and smaller domes – in the form of a skufia. He considered appropriate to preserve par-
tially those architectural forms that appeared in the 18th century, the monumental exonarthex on the western 
facade. The sculptural and picturesque images of the saints, symbolically associated with the sacred history of 
Russia (fig. 11), should appear in the niches and on the main pediment. However, such an original project idea 
did not find support among the public and clergy.

It was decided to continue studying the remains of the temple and make a more acceptable version of the 
reconstruction based on it, more relevant stylistically to the traditional forms of Russian temples constructed 
in the Pre-Mongolian age. It was styled as a work of the Old-Russian Chernigiv Architecture School.

The reconstruction project by Grigorіі Kotov

After lengthy professional discussions, the development of a new project was entrusted to St. Petersburg ar-
chitect Georgii Kotov (1859−1942). His project envisaged the complete destruction of all architectural chang-
es and additions related to the Greek Catholic period. In contrast to the previously proposed A. Prakhov’s 
“five-headed” variant with one helmet-shaped dome on a cylindrical tholobate(drum) was chosen with twelve 
window openings (Fig. 12).

Fig. 12. Project of the Cathedral of Dormition recon-
struction. Western elevation. Architect G. Kotov. 1895. 
Source: Scientific and research museum of the Russian 
Academy of Arts (St. Petersburg).

Project by G. Kotov was considered by The Imperial Archaeological Commission, with the participation of 
representatives of the Russian Academy of Arts, the Ministry of Internal Affairs, the leading Russian architects. 
It was approved in 1896. Reconstruction started immediately and in 1900 there were already official celebra-
tions dedicated to the restoration of the temple. Since then, and to this day, it exists unchanged, and does not 
remind its Baroque “predecessor” even remotely (Fig. 13).

15 Pannonopm П.А. Мстиславов храм... С. 18.
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Fig. 13. Volodymyr-Volynskyi. Dormition of the 
Mother of God Cathedral. The present state. 
Photo by P. Rychkov. 2011.

The decision of the Russian authorities to eliminate Baroque architectural stylistics of the Cathedral was 
in the socio-political plane, considering peculiarities of the historical development of this territory. The return 
to the 12th century model was evident ideological motivation for the Orthodox Church. This should have hap-
pened by destroying all the architectural innovations that appeared as if from the desire of the Greek Catholic 
bishops “to give this Orthodox church a form of Catholic church”16. 

In our opinion, Professor A. Prakhov was right in discussion about the ideological bases of reconstruction, 
proposing to preserve the western façade (exonatherx) and, at the same time, return to the temple the fea-
tures of Orthodox architecture. In other words, the actual ruin could eventually become the original historical 
symbiosis of two different architectural and artistic paradigms – eastern and western (respectively, Orthodox 
and Catholic).

However, the his project was not approved by the Orthodox Synod because of supposedly excessive 
“Byzantineism”. Although the idea of a compromise between time-varying architectural forms within a single 
building looked rather interesting. However, in the socio-political context of that time, such a decision was 
unacceptable. Architect G. Kotov in this situation, with all his professionalism, had to unconditionally support 
the orthodox version of the reconstruction.

Conclusions

From the historical and cultural point of view, the project had disputable assessement of researchers who em-
phasized the value of Baroque architecture of the totally deformed the interesting, impressive volume of the 
Cathedral, which appears today as an inadequate, largely fantastic new concept. “The history of this recon-
struction, with the scale of its destruction, compartible to disputable restorations of the ancient churches in 
Ostrog and Ovruch”17.

At the same time, it was, probably, thebrightest attempt to find its own style for the new Greek-Catholic 
denomination. This process became widespread in the West Ukrainian and Belarusian lands in the eighteenth 
century, resulting in several original architectural objects (Chełm, Pochaiv, Buchach, Lviv, Pidubtsi, Polotsk, Mo-
hyliv, etc.). And when the firstPolish–Lithuanian Commonwealth collapsed, the adaptation of liquidated Greek 
Catholic and Roman Catholic churches to Orthodox stylistic canons became common. Consequently, we can 
speak of contemporary architectural transmorphism as a rather widespread phenomenon on the Orthodox-Un-
ion-Catholic boundary. In this sense, the Cathedral of Dormition in Volodymyr-Volynskyi is an exemplary example.

16 Д[верницкий] Е. Владимиро-ВолынскийМстиславовский собор ХІІ в. и предстоящее его обновление // Киевская старина. 1886, 
апрель. С. 83−84.

17 Walicki M. Średniowieczne cerkwie Włodzimierza // Rocznik Wołyński. 1931. T. 2, S. 375−376. 
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Summary: In the third part of the 18th century the earliest public landscape gardens began to appear in the area of suburban 
Jelenia Góra. They were the first public parks in Silesia. When establishing them, the natural landscape features of the area 
were used (Karkonosze). Such an early creation of these parks was influenced by the growing fashion for mountain hiking 
and the increased (thanks to the nearby health resorts) awareness of the benefits of contact with nature, while remaining in 
harmony with contemporary views on garden art.

Keywords: landscape gardens, public gardens, Silesia

Preface

This article is the first of three parts1 of a study which describes public greenery foundations that were creat-
ed in the last quarter of the 18th century on the outskirts of Jelenia Góra. Three surrounding hills were chosen 
for their location: Hausberg, Sättler and Galgenberg. The last two, in whole or in part, took on the names of 
these complexes: Helikon and Kavalierberg. For the inhabitants of Jelenia Góra, a densely built-up city, devoid 
of greenery and surrounded by medieval walls until the 1860s, they constituted places of rest, allowed con-
tact with nature and provided extraordinary views of almost the entire Jelenia Góra Valley and the Karkonosze 
range with its highest hill – Śnieżka.

The formation of those complexes coincided with a revolutionary change in the way of shaping green are-
as, including gardens and parks. However, they have preceded many other public greenery layouts created in 
European cities or in their surroundings, including the oldest park in Wrocław called Szczytnicki. This park was 
founded in 1783, but as a private area; it became available to the public only in 1789. This fact makes Jelenia 
Góra an exceptional place, at the same time raising the question of what made the residents turn so early to 
nature and what made them create some of the projects carried out on those hills.

Introduction

In the last quarter of the 18th century radical changes in the perception of gardens began to take place in Silesia. 
Consequently, those changes started to be visible also in the way gardens were shaped. Those vital changes 
were initiated by a modified attitude to nature. This attitude began changing in a large part of Europe in the 
eighteenth century (especially in the second part of the eighteenth century). Nature started to be seen as a 
feeling organism organically connected with a human being2. A new approach to nature was originally repre-
sented only by private gardens. Public complexes began to appear on a wider scale only in the 19th century.

1 The two following articles will be published in the next issues of “The Folders of the Architecture, Urban Planning and Landscape Studies 
Commission” and will include the presentations of separate gardens.

2 [Oosthoek, b.r.] 
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It was also the time of the appearance of numerous publications devoted to the foundation of landscape 
gardens, starting with the work of T. Whateley from 17703, through the work of H. Walpole and W. Mason4, 
H. Repton5 and many others. For the German language zone, the most important, especially in the early stage, 
was the five-volume work by C. C. L. Hirschfeld6, summarizing the state of knowledge on shaping the gardens 
and constituting the basic textbook for their creation in this area.

The gardens that were created at the time initially represented a sentimental trend, saturated with liter-
ary programs and rich symbolism based on philosophical and poetic ideas. They were included in numerous 
monuments and buildings (often of exotic forms), including greenhouses used for growing and displaying 
plants imported from all parts of the world. Around 1780, neoclassical tendencies became more popular in the 
landscape gardens. They were characterized by a greater restraint in the use of the architectural relic and by 
an increased interest in more spatial designs related to the surrounding landscape. Acting in accordance with 
the recommendations of the main theoretician of this trend, H. Repton (who introduced the term “landscaped 
garden”7), the natural properties of the area were first thoroughly explored, and then the gardens were shaped 
according to the character of the place. The natural valleys of rivers, hills, caves and springs were used to create 
beautiful views. They were diversified with single buildings, e.g. temples. 

Another variation in the nature of landscape complexes was introduced by the Romanticism in the begin-
ning of the 19th century (although its elements were already present earlier, revealed in the cult of the Middle 
Ages, which was visible in England throughout the eighteenth century). At the same time, new aesthetic cate-
gories were applied to the gardens, including the picturesqueness defined as sudden variability, rawness and 
uniqueness.

It should be added here that in practice, especially outside the British Isles, these trends (sentimental and 
romantic) have often been combined within a single project, as exemplified by Seifersdorfer Tal park, created 
in 1781−1791 from the initiative and according to the concept of Christina von Brühl8. It was shaped using the 
Große Röder river, which was meandering northeast of Dresden and near the Seifersdorf castle. On both sides 
of the river a composition was created, stretching over a distance of one and a half kilometres. Numerous paths, 
connected by a lot of bridges, were laid along it. Among the trees artificial ruins and “temples” were erected, 
obelisks were set, and, above all, numerous monuments (some of them with subtitles and quotes) were placed9.

In the area of Seifersdorfer Tal, a wooden and bark-covered temple dedicated to Apollo and the Muses 
was erected, as the inscriptions on two sides of the preceding avenue informed10. This is an important thread 
because we will also find it in the area of Jelenia Góra in Helicon, which is discussed in more detail later in the 
study. Moreover, it is the closest to Silesia (though more modern) example of recalling the mythological scen-
ery connected with Parnassus in a landscaped complex11.

Let us recall here that the earliest modern examples of such realizations associated with topos covering 
the mountain of Parnassus, Apollo and Muses were organized in the gardens of the 16th century Italy, among 
others in the Florentine Giardino di Boboli, Villa Aldobrandini in Frascati, Giardino del Bufalo, at Pius IV Casino, 
on two grounds belonging to the d’Este family: in Tivoli and near Rome, in Villa Lante in Bagnaia, in Medicean 
gardens (Pratolino and near Rome) and also in Villa Barbaro near Maser12. Particular attention is drawn to Pra-
tolino, where this group is almost the clou of the entire composition, pointing to its literary origin and theatrical 

3 [Whately, 1770].
4 [Walpole, 1771]; [Mason, 1772].
5 [Repton, 1803].
6 [Hirschfeld, 1779−1785].
7 [Majdecki, 2008, vol. II, p. 115].
8 Her father-in-law was Heinrich von Brühl, minister at the service of August II the Strong.
9 In this way, the concept of the so-called educational landscape (German: pädagogische Landschaft) was realised; it should be understood 

as a place where Nature itself “teaches” order, diligence, loyalty, honesty, humbleness, sincerity, as well as religiousness. [Schatz, n.d.]
10  [Braeß, 1915, p. 402−415]
11 On the potential impact of Saifersdorfer Tal on the nature of a garden created at the end of the 18th century arround the Książ castle. 

[Brzezowski, Jagiełło, 2017].
12 [Cellauro, 2003]; [Waźbiński, 1992].
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character and at the same time being an allusion to the virtues and genius of the Medici, reminding people of 
their sublime culture13.

This idea was taken outside of Italy by two German builders, engineers and garden designers at the same 
time, namely by Heinrich Schickhardt and Salomon de Caus. The latter, after returning from a trip to Italy, pub-
lished in 1615 some drawings14 related to the topic. There is no proof, however, that any of these concepts 
have ever been implemented.

It was not until the second half of the seventeenth century that the hill of Parnassus was placed in the gar-
dens of other European countries, first in the Netherlands, including Enghien and Catshuis (The Hague), and 
later in German complexes (Kleve, 1647; Salzdahlum, 1706−1709; Lützenberger Garten; Charlottenburg, 1702)15. 
In many places, the symbolic function of the Parnassus was combined with musical elements16 (this relationship 
is already known from Pratolino), which became part of the show played in the gardens.

Elevations, often artificially formed, called Parnassus, were given in the gardens of that time very diverse forms, 
character and context. It is shown by numerous engravings from the period. In each case, however, they were 
a visible influence of the Manneristic Italian art on the shape and iconographic program of Baroque gardens.

 Let us add, at the end of these considerations, that the only Parnassus known to us, which was placed in 
the baroque garden in Silesia, was located in Piotrowice (Środa County). It was located on a small island and 
was given the shape of a conical mound crowned with a figure, probably of Apollo17.

In the Sefersdorfer Tal complex one should also pay attention to the monument dedicated to the author of 
a fundamental work for shaping gardens in the German territories from the third part of the eighteenth cen-
tury – the “father of garden landscape art” , Christian Cay Lorenz Hirschfeld18. His work also summarizes the 
achievements of landscape theoreticians and practitioners, mainly English, and describes the state of knowl-
edge at the time.

In the fourth volume of Hirschfeld’s work a chapter can be found in which the properties of landscape gar-
dens are described, depending on the topography of the place, namely the “garden in the valley” (Talgarten) 
and the “mountain garden” (Berggarten)19. The author drew the reader’s attention to various types of valleys. 
He describes those in which “calmness”, “seclusion”, “gentleness”, “gentle charm” and “harmony” dominate, but 
also others that are characterized by “severity”, “boldness”, “strength”, “depth” and “violence.” This correspond-
ed to the concept of “sublime” introduced in the 18th century to the garden aesthetics, which arose from the 
experience of the first walks in the Alps. Hirschfeld mentioned in his work also other non-natural elements that 
are part of such complexes, namely “Greek temples” and “Gothic castles” (preferably in picturesque remains), 
adding to them hermits, caves and other ruins (negatively referring to all exotic forms)20.

In the case of Jelenia Góra, though far away from the Alps, we deal with a deep valley of the meander-
ing Bóbr River and with the accompanying Sättler range. On those hills Helicon was designed as one of the 
destinations for suburban walks. Helicon was a place inhabited by Muses and Apollo (next, on Parnassus). It 
was preceded from the city by the Hausberg hill. With time, more elements were added to this walking route, 
ending with a view of the high promontory on the Bóbr River valley, where the ruins of the medieval castle 
(Raubschloss) were located21.

It should be noted here that all the above-mentioned gardens, to which the theme of Parnassus, Helicon, 
Apollo and Muses was introduced, were private properties and accompanied private residences. In the Jelenia 
Góra Garden of Muses, on the other hand, we deal with a complex available to everyone. It is worth emphasiz-
ing, because – as already mentioned – the history of public complexes of greenery goes back to the beginning 
of the 19th century (except for small squares in English cities, which were created as early as the 17th century). 

13 [Cellauro, 2003, p. 45].
14 [Schickhardt, n.d.]. In the case of Salomona de Caus, it is the representation of Parnassus with bosco in the garden of Pratolino, signed by 

the author as “Musenberg.Orgelberg”. [de Caus,1615, vol. 2, table 13].
15 [Hannebo, Hoffmann, 1963, Bd. 2, s. 76−77].
16 Apollo was also a god of music.
17 More on this topic [Brzezowski, Jagiełło, 2016, s. 245−250].
18 [Hirschfeld, 1779−1785]; [Parshall, 1993].
19 [Hirschfeld, vol. 4, s. 33−37].
20 [Parshall, 1993, s. 142]
21 Its medieval origin has been confirmed by the research of Legut-Pintal [Legut-Pintal, n.d.]. 
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The most famous was the London Hyde Park. It was originally the royal property, but it was occasionally made 
available to the public from the 17th century. It was permanently opened in the 19th century, when urban parks 
were founded in London (the first one being Regent’s Park, 1812). Much later, only after the regulation of Paris 
was carried out by Baron Haussmann in the years 1852−1891, such activities were undertaken in the French 
capital. Then, suburban forest areas were developed and the Bois de Boulogne and Vincennes forest were cre-
ated. Together with other parks, among others Monceau and Montsouris, as well as newly built boulevards and 
squares, they have been connected by a combined urban greenery system22. 

We, because of our country’s location, will be most interested in Germany (or more precisely the King-
dom of Prussia). The first park intended for general use and equipped with various attractions was created 
(designed) the F.L. von Sckell, in 1789 in Munich (Englischer Garten). However, the oldest complex, considered 
to be the original of the so-called folk park, was created according to the design of P.J. Lenné only in 1823 in 
Magdeburg (Klosterberge-Garten).

In a later period, in the 1830s and 1840s, the first public greenery was established in the capital of Prussia 
Berlin (the transformation of the former Tiergarten, 1833−1839, the folk park – Friedrichshain, 1840−1846). 
The creation of the famous Flora Park in Cologne (1862) is also worth noting. It was established (like the ex-
tension of Tiergarten) according to the design of P.J. Lenné, active at that time also in the Jelenia Gora Valley23.

The end of the eighteenth century and the entire next century is also the time of transforming the areas 
previously connected with fortifications into a series of greenery called promenades or plants. Some of the 
oldest projects of this type are found in Mannheim and in Würzburg (1804). Soon afterwards, in the years 
1813−1816, a promenade in Wrocław was established.

To sum up all that has been written above, activities aimed at creating places for recreation and entertain-
ment in European cities, places which were generally accessible for the public, in the form of parks or devel-
oped suburban forest areas, generally started only in the 19th century.

What, then, contributed to such an early, going back to the 70s of the eighteenth century, effort to under-
take the arrangement of suburban areas for the needs of the general population in the case of Jelenia Góra? 
Before we answer this question, let’s look at this city, located in the centre of the Jelenia Góra Valley, connected 
with two rivers (the Bóbr and the Kamienna rivers) and surrounded by mountain ranges (Izerskie Mountains 
from the west, Kaczawskie Mountains from the north, Rudawy Janowickie from the east and from the south – 
by the highest range of the Sudetes – Karkonosze) closer.

In the 17th century, thanks to the economic situation on world markets, Jelenia Góra became one of the 
richest cities in Silesia. Linen fabrics produced here were exported to all European countries, to Russia and to 
the Americas. At that time, the city had a population of 6,000 residents living in 800 houses (including many 
suburban ones). The area of the proper city was surrounded by medieval walls and a dry moat. On the south 
and west side of the city, numerous summer houses of newly enriched and sometimes also newly ennobled 
merchants were built, surrounded by exquisite gardens. They were presented on the old plans and views of the 
city, among others on plans by F.B. Werner; they were also included in descriptions (sometimes even poetic)24. 
It can be said that while the possession of a magnificent tenement house in the city was a sign of prestige, a 
house outside the city with an impressive and exquisitely decorated garden symbolized luxury.

The prosperous development of the city was interrupted in 1742 when it became a part of the Prussian 
state. This led to the isolation of the city from the existing outlets. The problem was deepened by the change 
in the way the fabric was made due to the introduction of machines in its production. It made handicrafts, and 
this dominated in Jelenia Góra, unprofitable. The situation improved at the beginning of the 19th century, when 
factories were built in suburban areas. Along with new jobs, there were also more residents, whose number 
increased from 6 thousand in 1800 to 15,6 thousand in 1885.

The gardens in Jelenia Gora were also subject to significant changes. At the end of the 18th century the 
Baroque complex of Daniel von Busch25 was mentioned among the most prominent ones. Yet, there was a 

22 [Majdecki, 2008, s. 314−331].
23 [Hoffmann-Marszałek, 2011].
24 [Lindner, 1742, s. 226].
25 On this subject, and also about other baroque gardens of Jelenia Góra extensively [Brzezowski, Jagiełło, 2017, s. 167−171].
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commentary added: The layout of the whole garden is old French but in more recent times, a lot of stiffness was 
subtracted from it26,which shows that some “modernization” measures were taken there.

In this “stiffness subtraction”, but on a much larger scale, Johann Christoph Schönau (1727−1802), the 
mayor of Jelenia Góra in the years 1780−1802, played an important role. He was the initiator of the founding 
and the founder of the most important park complexes in and around the city intended for its residents. The 
first complex used the advantage of the hill called Hausberg located on the north-eastern side of the city, in 
the bend of the Bóbr river. The second one was located on the Sättler hill behind Hausberg and was called 
Helicon. The third one was located south-east of the city and carried several names, the most popular being 
Cavalierberg. They served as places (visited by the inhabitants of Jelenia Góra even earlier) for walks, picnics 
and wandering. It is all the more important that until the 1860s the city was stuck inside double defence walls. 
Outside the walls, in the northern section, in 1756−1763, a facility, unique in the Silesian area, was created in 
the place of a dry moat. It was ‘an animal habitat’, in which deer and roe deer were kept. Thus, the place was 
called Hirschgraben (now Jelenia Street). The remaining parts of the fortifications were dismantled only in the 
1860s. In its place, after 1865, the city park was created in the form of a promenade.

The growing awareness of the beneficial effects resulting from direct contact with nature was also important. 
Due to those new tendencies spa complexes began to arise. They were created also in Silesia, including spa 
complexes near Jelenia Góra27. Local forest areas and attractive scenic spots were often included in their areas. 
Undoubtedly, impressive park layouts had a significant influence on changing the nature of gardens associated 
with Jelenia Góra and on arranging new greenery complexes in places that were considered attractive in their 
landscape and nature. Those parks were created, together with numerous residences, in the Jelenia Góra Valley 
in a way that opened them to the surroundings, including views of the Karkonosze range. The oldest of them 
(Ciszyca and Bukowiec) are dated to the last quarter of the eighteenth century. From the 1830s, an important 
role in shaping many of those parks played Peter Joseph Lenné, the general director of Prussian gardens28.

It is also impossible not to notice the influence of the growing popularity (from the middle of the 18th cen-
tury) of hiking in the Karkonosze Mountains. The geographical and natural values   of the Jelenia Góra Valley 
influenced the birth and development of local tourism. Expeditions to Śnieżka, the highest peak of the Karkono-
sze Mountains, were organized as early as the middle of the 16th century, and one of the first local tourists 
was Christoph Schilling, the rector of the Latin school in Jelenia Góra29. From the end of the 18th century, the 
Jelenia Gora Valley became increasingly popular among wandering poets, painters and travellers looking for 
beautiful landscapes, inspiration and ideal destinations. There were among them, apart from many others, an 
eminent German poet of romanticism – Johann Wolfgang von Goethe30 and the famous naturalist and traveller 
– Alexander von Humboldt31. Also, the mayor Schönau, who was considered one of the precursors of Riesen-
gebirgs-Verein32 in Jelenia Góra, was also involved in the promotion of tourism in the Karkonosze Mountains.

All this opened the inhabitants of Jelenia Góra very early to their closer and more distant surroundings, 
which were sometimes designed with surprising sophistication. These places encouraged people to go for 
walks and to take further trips, which were made for health, but also for intellectual and aesthetic experienc-
es. Many of the inhabitants of Jelenia Góra at that time would probably sign under the following thought of 
Horace: Not everyone admires the same; for what one considers to be an uninhabited wilderness, the other, who 
feels like me, is going to call beauty33.

26 [Hensel, 1797, s. 655].
27 In the Jelenia Góra Valley it was Cieplice (known since the 12th century, gaining popularity since the 17th century), and closer to the 

Karkonosze – Swieradów Zdrój (from 1763)
28 On this topic [Hoffmann-Marszałek, 2011].
29 [Steć, Walczak, 1962].
30 J. W. von Goethe was in Cieplice in August 1790 [Scholz, 1887]
31 A. von Humboldt was in the Jelenia Góra Valley in June 1830 in connection with the visit of the Russian and Prussian court. He visited, 

among others, Karpniki and Mysłakowice.[Hoffmann-Marszałek, 2011, s. 45].
32 [Donat, 2015]
33 Non eadem miramur; eo disconuenit inter/ meque et te; nam quae deserta et inhospita tesqua/ credis, amoena uocat mecum qui sentit. 

Horace, Letters, Book I, Letter XIV, verses 18−20.
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The state of research

Until now, the gardens of Jelenia Góra were not fully dealt with, although there is no shortage of source de-
scriptions and studies based on them. They cover selected periods of the formation of those gardens34 or in-
dividual complexes, presented in the historical context. The transformation of Helikon Hill into a park layout, 
carried out at the end of the 18th century, was presented in the “topographic-historical” description of Jelenia 
Góra from 1797 by Johann Daniel Hensel35. The same process was described in separate publications by anon-
ymous authors, which appeared in 1790 and about 179636, as well as (also by an unknown author) in an article 
published in 1790 in the “Schlesische Provinzial Blätter”37.

The Sättler hill was also very popular among researchers. The first one was Daniel Stoppe38, who in 1735 
drew attention to the recreational qualities of this place. He also suggested a new name for this hill – Parnas-
sus. It added some poetic values and symbolic referencesto the place. In Stoppe’s book, we will also find the 
oldest graphic representation of the Sättler hill.

The earliest arrangement of Helicon on the Sättler hills was presented in an article that was a guide to the 
Jelenia Gora Valley published in 178539. A year later, the publication of I. Krahn, discussing Helicon as well as 
the Elysian Fields, was published40. Helicon was also described by an anonymous author in a booklet published 
in 179641. An almost identical description was written one year later by J.D. Hensel42. In both publications, there 
was also an area adjacent to Helicon, described as the Elysian Fields, with references to the 4th Book of Aeneid 
by Virgil. Of special interest was the temple constructed on Helicon and dedicated to Frederick II. A separate 
article, published in the “Schlesische Provinzial Blätter”43, was devoted to this temple.

Historical research on presented complexes was made only in the 90s of the twentieth century. Based on 
the above-mentioned sources, the history of the Hausberg hill is presented in the articles of R. Rzeszowski and 
I. Łaborewicz published in the “Rocznik Jeleniogórski”44. For our considerations the publication of the second 
of these authors, which contains a lot of information about the arrangement of this place, is particularly useful. 
The texts by Łaborewicz were also placed on information boards set a few years ago on the Kavalierberg hill. The 
complexes of Kavalierberg and Helicon have also been synthetically presented in the article by W. Brzezowski, 
describing the eighteenth-century gardens of Jelenia Góra45. A monographic publication was also devoted to 
the monument of the mayor Schönau, the founder of the Kavalierberg and Helicon hills46. 

 An important contribution to the restoration of the importance of the former Helicon is also done by a 
Jelenia Góra researcher Eugeniusz Gronostaj, who provides information on Helicon on various internet forums, 
where he places richly illustrated studies47. He has also published an article about Helicon in “Rocznik Jeleni-
ogórski”48. His actions have vastly contributed to the continual restoration of the readability of the composition 
of this complex. It has been achieved through corrections in the trees planting, the improvement in the trails 
system and the placement of information boards.

 In the study of ancient landscape gardens of Jelenia Góra a large number of iconographic materials play 
a very important role. These include drawings, maps, postcards and photographs. They will be presented in 
more detail in the subsequent parts of this study.

34 On the theme of the Baroque gardens of Jelenia Góra [Brzezowski, Jagiełło, 2016]
35 [Hensel, 1797]
36 [Anon. Nachricht von der merkwürdigen …,1790]; [Anon. Beschreibung...,1796].
37 [Anon. Nachricht von dem Ehemaligen…, 1790] 
38 [Stoppe, 1735]
39 [b.a., Wegweiser…, 1795].
40 [Krahn, 1796].
41 [b.a., Beschreibung…,1796].
42 [Hensel, 1797].
43 [b.a., Friedrichs, 1800].
44 [Rzeszowski, 1998, p. 17−28]; [Łaborewicz, 1998, s. 29−39].
45 [Brzezowski, 2011]. 
46 [Ptaszyński,1995].
47 [Gronostaj, Łętkowska, n.d.]
48 [Gronostaj, 2012].
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 Despite the apparent abundance of sources and studies devoted to the complexes of Hausberg, Helicon 
and Kavalierberg, it should be emphasized that they focus almost exclusively on the historical-topographic 
description of “things”. The authors of this article (and its other two parts) believe that this does not cover the 
whole topic, and thus share the opinion expressed by a renowned expert of gardens J.D. Hunt: Gardens gener-
ally deserve to be studied at the intersection between physical place and metaphysical idea. This is only in part a 
reworking of the old formula about form and function; a garden’s function may not only involve the growing of 
food, social uses, political prestige and power; we must study how the physical facts of a garden intersect with a 
whole gamut of less tangible but no less instrumental concerns49.

Fig. 1. Jelenia Góra, in the background the Giant Mountains, in the foreground the Hausberg hill. Postcard from the beginning 
of the XX century, (https://polska-org.pl/632930,foto.html [access date: 12.10.2018].
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Najwcześniejsze publiczne założenia zieleni 
związane z Jelenią Górą, cz. 1.

Streszczenie: W trzeciej tercji XVIII w. zaczęły powstawać na ówczesnych terenach podmiejskich Jeleniej Góry, najwcześniej-
sze na terenie Śląska publiczne ogrody krajobrazowe przeznaczone dla wszystkich mieszkańców. Przy ich zakładaniu wy-
korzystano naturalne walory krajobrazowe okolicy (Karkonosze). Na wczesne powstanie tych założeń wpływ miała budząca 
się moda na górskie wędrówki oraz rosnąca (dzięki pobliskim uzdrowiskom) świadomość pożytków płynących z kontaktu 
z naturą, pozostająca w zgodzie z ówczesnymi poglądami na sztukę ogrodową.

słowa kluczowe: ogrody krajobrazowe, ogrody publiczne, Śląsk
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Introduction

Analyzes and demographic projections for Poland show a very intensive process of population aging, which 
progresses much faster than in Western Europe, where this process began much earlier and is at an even more 
advanced stage. Along with demographic changes in Poland, there are social changes in the model of the 
traditional family, which will result in a drastic decline in the family welfare potential in the coming years, on 
which the social welfare system in Poland is currently based. In the perspective of ongoing transformations, 
the greatest and most urgent challenge is to provide help and care to dependent elderly and disabled people, 
and to provide living conditions and services that will extend the period of their psycho-physical fitness and 
functional independence. Not only the increase in the number of older people in society, but above all the lack 
of family care is becoming the main factor influencing the growth of demand for special housing forms for the 
elderly and disabled, which require support or daily care. Faced with this situation, new challenges for social 
and housing policy in Poland arise. They concern the extension of the offer of caring and housing forms for the 
elderly and the disabled, both in quantitative and qualitative terms. Considering that other highly developed 
countries have encountered this problem earlier and have already implemented housing models and support 
systems for dependent people, it is important to get to know and analyze these solutions that can be the basis 
for developing standards adequate to the scale of needs and preferences of older and disabled people in Poland.
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Research goals, tasks and methods

Considering the fact that Polish seniors, in terms of their needs and preferences, are becoming more and more 
similar to seniors in other highly developed countries, and demographic projections indicate that in the coming 
decades the proportions of age groups in the European Union countries will be very similar – the main scientific 
goal has become the search for various patterns and solutions accepted in other countries that could be helpful 
in predicting the directions of changes in housing for the elderly and the disabled in Poland. The indirect goal 
was to systematize the various terminologies appearing in English-language publications. The paper contains 
an overview of housing forms for the elderly and the disabled appearing in the framework of the Polish social 
welfare system. The author also presents general conclusions from the conducted research on housing solu-
tions occurring in highly developed countries, in the context of the deficit of such solutions existing in Poland.

Results of research

The paper presents the current results of the conducted research in the form of a concise characterization of 
the identified groups of special housing forms for elderly and the disabled people. A classification was also 
developed in which groups of special housing forms with similar characteristics were selected, and assigned 
to groups of residents with different health and independence levels.

Discussion

System of stationary long-term care in Poland

In Poland, care for the elderly and the disabled is included in the social welfare system. The most common form 
of residential care are social care homes (in polish – domy pomocy społecznej – DPS) run by local self-gov-
ernment bodies, associations and religious gatherings. Persons who are in need of intensive care because of 
age, illness or disability and who are unable to function independently can apply for residence in these special 
housing forms. The current law distinguishes several types of homes to which adults are addressed: for the el-
derly, for the chronically ill people, for the chronically mentally ill, for people with physical disabilities, and for 
people with intellectual disabilities. The regulations allow to combine certain types of houses.1

The stationary care sector also includes facilities providing 24-hour care on a commercial basis as part of 
business or statutory activities. They are colloquially called “private” care homes and are very similar in terms 
of organization and scope of services offered to social welfare homes2. Only the standards that these institu-
tions must meet are different. The guidelines are quite general3, so the level and range of care services is strictly 
dependent on the amount of fees paid in full by residents. 

Another form of care for people in need of round-the-clock care due to advanced age are family care 
homes (in polish – rodzinne domy pomocy – RDP), providing services for 3−8 residents, in the carer’s place of 
residence.4 The first facilities of this type started operating in 2003, so it is still a relatively new form of housing 
for older people. Maintaining a resident in a family home is much cheaper than in Social Care Homes (DPS), 
mainly due to the smaller range of services provided. For the same reason, people who do not require constant 
nursing care are directed here. Persons running such a house do not need to have education in this direction. 
Unfortunately, only a few Family Care Homes have been operating in Poland over the last years. The research 

1 Social Welfare Act of 12 March 2004, Dz. U. No. 64, item 539 (in polish).
2 Z. Szweda-Lewandowska, The forecast of the demand for places in social welfare homes for people aged 75 and over, [in:] Aging of the 

Polish population. Between demography and social gerontology, edited by J.T. Kowalewska, P. Szukalski, Lodz 2008, p. 138; (in polish).
3 According to the regulations, the manner and scope of service provision should include: “health, physical and intellectual fitness as well 

as individual needs and abilities of residents”, Social Welfare Act of 12 March 2004 (Chapter 3, Article 68); (in polish).
4 Regulation of the Minister of Labor and Social Policy of October 17, 2001 on family care houses, Dz.U. No. 127 item 1399; (in polish).
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of Supreme Audit Office (in polish – Najwyzsza Izba Kontroli – NIK) shows that most local governments are not 
interested in developing this form of 24-hous care for elderly and disabled people.5

The Act of 12 March 2004 on social assistance also introduced the possibility of organizing sheltered Apart-
ments (in polish – mieszkania chronione) for the elderly and the disabled, which require support in function-
ing in everyday life, but do not need 24-hour care.6 Sheltered Apartments are designed to replace a stay in a 
facility providing 24-hour care. According to the current regulations, they are designed for a minimum of 3 
people, and the maximum number of residents is not specified.7 These are more like collective, group and not 
individual apartments. This solution allows to significantly reduce housing costs, and increase the independ-
ence of residents based on mutual assistance between them. Also for the local government this form of social 
assistance is financially more beneficial than creating and maintaining 24-hour care homes. Sheltered apart-
ments can be organized as part of a social care home program. Unfortunately, in polish practice, this form of 
housing was almost not available to the elderly and the disabled.

Forms of housing for the elderly and the disabled 
appearing in other highly developed countries

In the majority of highly developed countries, affected by the problem of population aging, apart from servic-
es and the home care system, there are various forms of housing with care or services for elderly and disabled 
people. These are both collective buildings (such as a polish social care home), but also multi-apartment build-
ings, housing communities, as well as entire housing estates and villages for the elderly and disable. Knowledge 
about them is, however, disordered. In the subject literature and Internet sources there are different names 
and classifications. For the purpose of this study, a division of housing forms for older people was proposed, 
depending on the level of independence of residents. Housing forms for the elderly and the disabled were di-
vided into the following forms: with service, with care, with long-term care, housing for people with dementia, 
and housing complexes with continuity of care, combining several of the above forms (Fig.1.)

Fig. 1. Division of housing forms for older and disable people, depending on the level of independence of residents, author’s 
work.
Podział form mieszkaniowych dla osób starszych i niepełnosprawnych w zależności od poziomu samodzielności, opracowanie 
autorskie.

5 E. Wesołowska, Running social assistance homes is unprofitable, Dziennik Gazeta Prawna, http://praca.gazetaprawna.pl/artykuly/595837,prowadzenie_
domow_pomocy_spolecznej_jest_nieoplacalne.html (21.02.2012); (in polish).

6 Dz. U. No. 64, item 593 with changes art.53; (in polish).
7 Dz. U. of 22 March 2012, item 305; (in polish).



148 MONiKA MAgdZiAK

Fig. 2. An example of a flat with service – with one bedroom. The bedroom is connected, with the living room through 
mobile walls. Bathroom connected to the bedroom by additional sliding doors. De Plussenburgh, Rotterdam, the Netherlands. 
Graphic and photo – author.
Przykładowe mieszkanie z serwisem – z jedną sypialnią. Sypialnia łączona jest w zależności od potrzeb z salonem poprzez 
mobilne ścianki. Łazienka połączona z sypialnią za pomocą dodatkowych przesuwanych drzwi. De Plussenburgh, Rotterdam, 
Holandia. Opracowanie graficzne i fot. Autorki.

housing forms with service – this is a grouping of individual flats (Fig. 2.). Elderly and disabled people live 
completely independently and can, depending on the needs, use the cleaning service, meals delivered to the 
apartments or served in the common dining room, organized educational, recreational or rehabilitation activ-
ities and other services that are designed to enable the longest independent functioning. They are intended 
for people who are independent, in a period of full or satisfactory state of health, do not require constant care, 
but only relieve from daily duties, or need to improve the level of social contacts and a sense of security. Hous-
ing forms with the service create independent groups or are more often integrated with a care facility within 
a single building or a housing complex.

 � independent groups of apartments with service can be in the form of a multi-apartment building with 
a separate common area or they can form a group of houses (mostly terraced houses) with a common part 
located in a separate facility located mostly in the central part of the complex. As part of such a group of 
apartments, there may also be commercial services such as a shop, a café, a hairdresser or a dentist. The of-
fer does not include long-term care and medical care, although it happens that the complex has a medical 
clinic also available for people living in the local environment. In English-language publications, independent 
groups of apartments with service appear under the name of: Congregate/Sheltered housing – small social, 
one and two-room apartments, rented by older people over 55 or 60 years old8; Residential/Independent 
Living Apartments – flats and condominiums with a variety of standards and number of rooms9.

8 D. Robson, A. Nicholson, N. Barker, Homes for the Third Age: A Design Guide for Extra Care Sheltered Housing, Taylor & Francis, 1997, s. X.
9 E. Perkins, Building Type Basics for Senior Living, John Wiley & Sons, 2013, p. 5.
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 � Apartments with a service integrated with a care facility – this is a form of social housing and rental 
apartments, located in a separate part of the building or in a separate building on a shared plot next to a 
care facility. The apartments are completely independent, but integrated with Care Call and Alert Systems. 
Residents can use the site, commercial services, and sometimes also rehabilitation, and various types of ac-
tivities in the care facility. In the English-language publication it is known as Close Care Housing10.

housing forms with care – these forms of housing are intended for people in a period of limited health, when 
there are difficulties in performing everyday activities, such as bathing, dressing, washing, eating, cleaning, taking 
medicine – for people in need of daily help, but not requiring 24-hour medical care. Housing forms with care 
occur in the form of a multi-dwelling building or in the form of a collective residence building. In both cases, 
the residential area is expanded to include common rooms, social services, care and rehabilitation programs, 
administration rooms and commercial functions.

Fig. 3. housing form with care – groups of flats with additional common spaces and staff points (marked with dotted 
line). The division is also reflected in the body of the building. Common areas include terraces. Rosenlund, Mørkhøjvej, 
Denmark. Graphic and photo – author.
forma mieszkaniowa z opieką – grupy mieszkań uzupełnione o wspólne przestrzenie i stanowiska personelu (oznaczone 
linią przerywaną). Podział jest również odzwierciedlony w bryle budynku. Przy pomieszczeniach wspólnych znajdują się tarasy. 
Rosenlund, Mørkhøjvej, Dania. Opracowanie graficzne i fot.autorki.

 � in a multi-apartment building, older people live in individual small, one and two-room flats, equipped with 
a kitchenette and a bathroom. Choosing this form of housing allows older people to maintain full privacy 

10 Design for Aging: International Case Studies of Building and Program, red. J.W. Anderzhon, John Wiley & Sons, 2012, p. 276.
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and a sense of independence. It is a form of housing offering smaller apartments, but a higher level of care 
than in housing forms with service. Flats are divided into groups with dedicated day zone in which residents 
consume meals and spend time (Fig. 3). In English-language publications, they appear under the name – 
Assisted Living Apartments (Am.), Extra Care Housing, Very Sheltered Housing (Eng.)11.

 � in collective buildings, residents occupy individual rooms with bathrooms, which are part of the hous-
ing groups (8−12 rooms with a shared common day zone) or composition of collective apartments, where 
6−10 inhabitants share the day zone of the flat – living room, kitchen, dining room (Fig. 4.). Residents have 
smaller private space. This model is the closest in terms of the scope of care and services, organizational 
solutions and characteristics of residents, to Polish social care homes for the elderly (dPs)12. In contrast 
to these solutions, in Poland, residents usually live in two, three and even four-person rooms, less often in-
dividually. The rooms are arranged along long corridors, without division into groups. In English-language 
publications, they appear under the name – Assisted Living Facility, Assisted Living Residences, Personal Care 
Homes, Residential Care Facility, Adult Homes, Retirement Residences, Adult Congregate Living (Am.), Care 
Homes, Residential Homes, Homes for the aged, Rest Homes (Eng.)13.

Fig. 4. housing form with care – A group apartment for eight older people. De Maarteshof, Groningen, Netherlands. 
Graphic and photo – author.
forma mieszkaniowa z opieką – Mieszkanie grupowe dla ośmiu osób starszych. De Maarteshof, Groningen, Holandia. 
Opracowanie graficzne i fot. autorki.

housing forms with long-term care – this is a form of residence based on the model of 24-hour nursing 
care, on seriously ill, dependent and disabled people. Usually, they are people lying or moving in wheelchairs 
with the help of caregivers. Residents usually stay in single and double rooms with bathrooms. Due to the fact 
that most of residents spend the most part of the day in their own room, the residential area is expanded only 
by a small program of common and rehabilitation rooms. It is the model most similar in terms of care to the 
polish Care and Treatment Facilities (in polish – zakłady opiekuńczo-lecznicze – ZOL) or Nursing and Care Fa-
cilities (in polish -zakładów pielęgnacyjno-opiekuńczych – ZPO), whose tasks and competences are subject to 

11 D. Hughes, S. Judd, Design for Aging: International Case Studies of Building and Program, John Wiley & Sons, 2012, p. 275−276.
12 DPS – Dom Pomocy Społecznej – registered name, obligatory in Poland since 2004, Dz. U. 2004 No. 64, item 593.
13 K. Christensen, Encyclopedia of Community: From the Village to the Virtual World, Sage Publications, 2003, pp. 427−430; D. Hughes, S. Judd, 

op. cit., pp. 275−276.
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medical care and go beyond the scope of social care. In Poland, due to the lack of places in the above-mentioned 
facilities, in many Social Care Homes for somatically ill persons, nurses are employed as caregivers. Among 
the residents, we meet people who do not leave the bed and use specialist medical equipment. Therefore, it 
can be said that the real, Polish equivalent of this form of housing are social care homes for somatically ill 
people. In English-language publications, they appear under the name – Care Homes with nursing, Nursing 
Homes (Eng.), Skilled Nursing Facilities, Long-Term Care Facilities (Am.)14.

  

Fig. 5. Group apartment for people with 
Alzheimer’s disease. From the common day 
zone there is an exit to a fenced, secure garden. 
Rosenlund, Mørkhøjvej, Denmark. Graphic design 
and photo by the author.
Mieszkania grupowe dla osób z chorobą Al-
zheimera, Ze wspólnej strefy dziennej prowadzi 
wyjście do ogrodzonego, bezpiecznego ogrodu. 
Rosenlund, Mørkhøjvej, Dania. Opracowanie 
graficzne i fot. autorki.

housing for people with dementia – it is a special form of housing for diverse group of older people with 
disorders of cognitive processes, personality, memory and intellect. The most common form of dementia is 
Alzheimer’s disease. Most people with dementia are people with a satisfactory degree of physical fitness, but 
due to mental disorders, requiring supervision and assistance in many daily activities. The facilities existing in 
other highly developed countries are either closed facilities or isolated safe parts of residential complexes with 
care. They have very diverse functional and spatial programs, which results from insufficient knowledge about 
proven solutions suitable for people with dementia. Designers are constantly looking for new space models 
that will provide a safe and intellectually stimulating housing environment15. The in-situ study shows that the 

14 D. Hughes, op. cit. , pp. 280−281; C.E. Yesalis, U.S. Health Care: Principles and Perspectives, Cengage Learning, 2012, pp. 148−147.
15 E.C. Brawley, , op. cit p. 165−168.
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most favourable form of housing development for people with dementia is the creation of small objects (25−30 
people) located in the natural environment, and in larger buildings, a division into housing groups for a maxi-
mum of 8−10 inhabitants, where each person has an individual room with a bathroom and shares the day zone 
with other co-residents (Fig. 5.). This solution allows keeping small scale of rooms and reducing space, which 
eliminates the feeling of being lost. The indicated extensions of the residential area are rooms to occupational 
therapy and a secure, fenced garden. Apart from the isolated housing zone, other functions are located, in-
cluding rooms for rehabilitation16. In Poland, due to the lack of dedicated examples of Social Care Homes for 
people with Alzheimer’s disease, such people are usually directed to care facilities for mentally ill people. In 
addition, in all Social Care Homes for the elderly and somatically ill, we meet people with Alzheimer’s disease, 
which has already appeared during the stay in the facility. In English-language publications, they appear under 
the name – Dementia Care Homes, Nursing Homes for Alzheimer’s (Eng.), Alzheimer’s Nursing Home, Dementia 
Care Facilities, Alzheimer Special Care Units (Am.)17.

housing forms with continuity of care – they consist of several previously discussed forms of housing 
for the elderly and disabled, corresponding to the subsequent stages of care. As the health condition deteri-
orates, residents within the same housing community move to housing forms offering a higher level of care. 
By placing different housing models in one place, it is possible to ensure continuity of care and preserve the 
idea of aging in the same place where you live for years, regardless of the deteriorating health condition of 
residents, until the end of their days. The combination of various forms of housing into a larger one offers the 
opportunity to propose more diverse spaces, a richer offer of services, and to integrate seniors at various stag-
es of old age. Individual housing forms can be located in one building or located on the same building plot 
next to each other. In the United States of America, housing forms with continuity of care are classified into: 
small – up to 200 inhabitants, medium – from 200 to 400 inhabitants, and large – over 400 inhabitants.18 In 
English-language publications, they appear under the name – Continuing Care Retirement Communities (Am.), 
Retirement Care Villages (Eng.)19.

Summary

As a summary of the conducted research, a classification of recognized and characterized forms of housing 
for the elderly and the disabled in other countries was developed (Table 1). Groups of special housing forms 
with similar features were selected, and assigned to the recipient groups of varying degrees of health and lev-
el of independence in life. The assignment of users to residential forms is aimed to point out an appropriate 
housing environment that will provide services and care at a level adapted to the level of functional level of 
dependence of residents. The disadvantage is to live in a place that is not sufficiently adapted to the needs of 
the resident, but also if the level of care and services exceeds its capabilities, which may accelerate the process 
of functional dependence.

Conclusions

In Poland, the most common form of residential care for the elderly and the disabled are currently Social Care 
Homes and “private” care homes. The availability of places and the housing standard offered in them is insuf-
ficient and inadequate to the needs. Other forms of housing operating within the framework of social assis-
tance are Sheltered Apartments and Family Care Homes. Seniors have difficult access to them, and number of 
places designed for them is marginal. It is necessary to develop new patterns of formal care that will reduce 
the need for places in care facilities. This is possible by introducing new forms of housing, similar to the forms 
available in other countries previously affected by the phenomenon of an aging population. Introduction of 

16 B. Schwarz, R. Brent, Aging, Autonomy, and Architecture: Advances in Assisted Living, JHU Press, 1999, p.17−18.
17 E.C. Brawley, op. cit., p. 41–47.
18 B. Perkins, , op. cit., p. 87.
19 S.Evans, Community and Aging, Maintaining quality of life In housing with care settings, The Policy Pres, 2009, p. 34.

http://www.alzheimerstreatment.org/care/nurshing.html
http://www.google.pl/search?hl=pl&tbo=p&tbm=bks&q=inauthor:%22Elizabeth+C.+Brawley%22
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table 1. classification of housing forms for the elderly and the disabled. Symbols: 
In column 4. – the destination group of inhabitants was distinguished with color, (+ −) 
transition periods were determined between successive stages of old age, * Polish housing 
forms – intended for users with a similar degree of functional independence, but which may 
differ in terms of architectural solutions and operating principles.
Zestawienie zbiorcze form zamieszkiwania osób starszych. Oznaczenia: W kolumnie 
4. – kolorem wyróżniono docelową grupę mieszkańców, (+ −) oznaczono okresy przejściowe 
między kolejnymi etapami starości, * polskie formy mieszkaniowe, przeznaczone dla użyt-
kowników o podobnym stopniu sprawności i samodzielności funkcjonalnej, jednak mogące 
różnić się pod względem rozwiązań architektonicznych i zasad działania.
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Assisted Living Apartments,
Extra Care Housing,

Very Sheltered Housing
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Assisted Living Facility, 
Assisted Living Residences, 

Personal Care Homes, 
Residential Care Facility, 
Retirement Residences, 

Adult Congregate Living,
Adult Homes, Care Homes,

Residential Homes,
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Homes for the aged, 
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–

+
–

with long-term care

Care Homes with Nursing, 
Nursing Homes, 

Skilled Nursing Facilities, 
Long-Term Care Facilities
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Source: own study20

20 Based on, M. Magdziak, Housing forms of elderly people, PhD thesis, Lodz, 2014, p. 111

http://www.alzheimerstreatment.org/care/nurshing.html
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intermediate forms, i.e. flats with service and apartments with care, contributes to extending the period of in-
dependence of residents. This leads to lowering the demand for places in 24-hour care facilities. Polish law 
regulations regarding care facilities are so general that they enable the creation of various alternative forms 
of housing for the elderly and the disabled, which could fill the gap between home care and stay in a Social 
Care Home, offering seniors the conditions more homogeneous and close to independent living. However, 
it is necessary to provide organizational support and develop standards for various housing forms in Poland.

Based on experiences from other countries, general recommendations for existing social care homes in 
Poland can be indicated. They include:

 � Improvement of housing conditions in terms of ensuring privacy and decision-making of residents, 
 � Improvement of the image of care facilities through integration with the local community,
 � Improving the safety and freedom of life of residents with Alzheimer’s disease,
 � Extending the current form of Polish Social Care Homes with intermediate housing forms located in the 
surrounding,

 � The division of larger forms of housing into clearly identifiable groups of a few residents, where scale 
and general character of space is closer to home conditions.
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Przegląd oraz klasyfikacja zespołów mieszkaniowych 
przeznaczonych dla osób starszych i niepełnosprawnych 
występujących w krajach wysokorozwiniętych 
w kontekście deficytu podobnych rozwiązań w Polsce

Streszczenie: W większości krajów wysoko rozwiniętych, dotkniętych problemem starzenia się społeczeństwa, oprócz usług 
i systemu opieki środowiskowej (domowej), funkcjonują różnorodne formy mieszkaniowo-opiekuńcze i mieszkaniowo-
-usługowe dla osób starszych i niepełnosprawnych. W niniejszej pracy autorka prezentuje efekt poszukiwań różnorodnych 
rozwiązań mieszkaniowych w postaci zwięzłej charakterystyki i tabelarycznej klasyfikacji zbiorczej, w której wyłoniono grupy 
o podobnych cechach, oraz przyporządkowano je do grup odbiorców o różnym stopniu sprawności i samodzielności ży-
ciowej. Ponadto autorka systematyzuje nazewnictwo występujące w publikacjach anglojęzycznych obejmujące kilkadziesiąt 
nazw oraz proponuje nazwy polskie dla wyłonionych grup specjalnych form mieszkaniowych oferujących pomoc lub opiekę 
stacjonarną dla osób starszych i niepełnosprawnych. W pracy zawarto także wnioski ogólne z prowadzonych badań w kon-
tekście deficytu podobnych do prezentowanych rozwiązań na terenie Polski.

słowa kluczowe: architektura mieszkaniowa, osoby starsze, niepełnosprawni, starzenie się społeczeństwa, pośrednie formy 
mieszkaniowe
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