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Medieval Courtyard Design

This groundbreaking study examines courtyard architecture across Paris,
Florence, Siena, Granada, and Yazd to reveal how the deliberate creation of
emptiness—the “bounded void”—functions as architecture’s primary genera-
tive principle. Moving beyond conventional object-based analysis, the book
demonstrates that architecture’s essence lies not in built form but in calibrated
absence.

Through rigorous comparative analysis, readers discover how courtyards
operate as environmental mediators, social organizers, and cosmological instru-
ments across diverse cultures. The study reveals striking morphological conver-
gences that emerge through parallel evolution rather than stylistic diffusion.
Drawing on spatial cognition research, urban morphology, and phenomeno-
logical analysis, the book establishes void-focused methodology as a new theo-
retical framework. This paradigm shift from analyzing solid to void transforms
our understanding of both historical and contemporary spatial practice, uncov-
ering universal principles that transcend geographic and temporal boundaries.

Essential for architectural theorists questioning disciplinary orthodoxies,
historians seeking alternatives to period-style categorization, and researchers
investigating architecture’s cognitive dimensions. The work provides both rad-
ical historiographical revision and practical insights for contemporary design-
ers who engage with density, sustainability, and social space.

Khosrow Bozorgi is an endowed professor of architecture at the University of
Oklahoma’s Gibbs College of Architecture. He earned his undergraduate
degree from the National University of Iran (1975) and Master’s and
Ph.D. degrees from the University of Pennsylvania (1980s), specializing in
design theory and architectural history. Dr. Bozorgi founded OU’s
Ph.D. Program in Planning, Design, and Construction and established the
Center for Middle Eastern Architecture and Culture. His research examines
architectural and urban morphology across the Middle East, North Africa,
and Europe. With 40 years of experience at leading American and French
firms, he has contributed to major projects across three continents. A
Presidential Professor and Graham Foundation grant recipient, his scholar-
ship includes “The Philadelphia House” (2023), exploring how architects blend
design principles with local American traditions.
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courtyard, 1801. Source: Wikimedia Commons. Bottom: Plan
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Marot, L' Architecture frangaise (1752), public domain via
Wikimedia Commons, with contemporary aerial context
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residences to public palace. Top: Aerial view showing the
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Top: Aerial view with ground floor plan overlay showing the
palace’s integration into the medieval urban fabric (composite
image by Khosrow Bozorgi using Google Earth and plan from
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Rucellai in its urban context. (Photograph and drawing by
Gianluca Belli.)

The Palazzo Valori, Via dei Pandolfini. Left: Interior
courtyard. Right: Exterior fagade. (Photographs

by Gianluca Belli.)

Map of Talamone showing the 1309 land division plan for the
new settlement. Archivio di Stato di Siena, Capitoli 3, fols.
25v-26r. Courtesy of Archivio di Stato di Siena; reproduced
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Siena, Ugurgeri Fortress (Castellare). Photograph by Fabio
Gabbrielli and Michele Pellegrini.

Siena, plan of the Ugurgeri Fortress (Castellare). Drawn by
Khosrow Bozorgi after General Urban Plan of Siena, 1990.
Arturo Viligiardi (1869-1936), Siena, Ugurgeri Fortress
(Castellare), the Palace. From Dante e Siena, con illustrazioni
di Arturo Viligiardi (Siena: Tipografia Lazzeri, 1921).

Siena, Ugurgeri Fortress (Castellare). Left: Plan overlaid on
aerial view of the city (drawing by Khosrow Bozorgi based on
General Urban Plan of Siena, 1990; aerial view from Google
Earth). Right: Detail of the loggia overlooking the internal
courtyard. Photograph by Fabio Gabbrielli and

Michele Pellegrini.
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level of the Piazza del Campo, current state. A: former
courtyard of the Nine. B: Podesta courtyard. Survey by
Fabrizio Mezzedimi and Mario Terrosi, from Cesare Brandi,
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decorazione (Siena: Monte dei Paschi di Siena, 1983), ill. 527.
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before the 1681-82 renovations; 17th-century Rome, Biblioteca
Apostolica Vaticana, Fondo Chigi, VII 11. From Michele
Cordaro, “Atlante iconografico,” 360, ill. 481.

Left: Sano di Pietro (1405-1481), Sermon of Saint Bernardino
in Piazza del Campo, c. 1450. Siena, Museo dell’Opera del
Duomo. From Cornice and Pellegrini, “Schede iconografiche,”
285, ill. 196. Right: Neroccio di Bartolomeo Landi
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Original survey by Elena Bernini; composite drawn by
Khosrow Bozorgi using Google Earth.
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Siena, Palazzo Petroni, reconstruction of the 14th-century
fagade. Graphic elaboration by Andrea Sbardellati.

Siena, Palazzo Petroni. Left: Two semi-pilasters of the 14th-
century portico. Right: Current access to the courtyard from
the public street, with a pilaster of the 14th-century portico in
the center. Photographs by Fabio Gabbrielli and

Michele Pellegrini.

Iglesia del Salvador, Granada, Spain. Top: The preserved
ablution courtyard from the original Albaicin mosque,
featuring horseshoe arches and a central garden patio (restored
20th century). A cyan line marks the axis of symmetry. Bottom
left: Renaissance main entrance and bell tower added after the
church’s 1527 founding. Bottom right: Aerial view showing the
courtyard’s position within the church complex. This site
exemplifies Granada’s architectural palimpsest, where Islamic
and Christian religious structures coexist in a single building.
Sources: Top: Wikimedia Commons/Pepepitos; Bottom left:
Wikimedia Commons/Giorgiomonteforti; Bottom right:
Google Earth.

Top left: Section drawing of Corral del Carbon (Antonio
Almagro, 2014). Middle left: Plan of the Corral del Carbdn in
urban context (drawing by Antonio Almagro, 2014;
surrounding context Google Earth). Top Right: Corral del
Carbon. (Photograph by J. M. Barrios, 1998.) Bottom:
Granada’s Moorish Gate, showing the characteristic horseshoe
arch and decorative stonework typical of Nasrid architecture
that is also evident in the Corral del Carbon’s entrance portal,
demonstrating the continuity of architectural forms across
Granada’s medieval Islamic buildings. (Engraving by J.B. Allen
after David Roberts’ 1830 drawing; Public domain image from
Archiv “Deutschland und die Welt,” uploaded by Hajotthu.)
Maristan of Granada. Top: Elevation and section drawings
showing the two-story arcaded galleries (Francisco Enriquez,
1843). Bottom left: Aerial view with 1843 plan overlay (Plan:
Francisco Enriquez; aerial: Google Earth). Bottom right: Site
plan (Graphic collection of D. Antonio Almagro Gorbea). All
images used with permission.

The Generalife, Granada. Top left: Courtyard of the Acequia,
view toward the north gallery showing the central water
channel and garden layout. (Photograph by Juan Manuel
Barrios Rozua, 2008.) Bottom left: Courtyard of the Acequia,
view of the south gallery with Renaissance loggia and water
features. (Photograph by Juan Manuel Barrios Rozua, 2008.)
Right: Plan of the Generalife complex showing the elongated
Courtyard of the Acequia and surrounding gardens (James
Cavanah Murphy, 1803, public domain).
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Top: Bird’s eye view of the old Royal House or Nasrid Palace,
Alhambra Palace complex (© Google Earth). Bottom: Plan of
the old Royal House or Nasrid Palace (Owen Jones, 1834-1837,
public domain).
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hypothetical reconstruction, Inv. No. AA-415_13, from the
graphic collection donated to the Real Academia de Bellas
Artes de San Fernando, used with permission for educational
purposes).

Courtyard of the Lions, Alhambra. Top: Historical view from
‘The Arabian Antiquities of Spain’ by James Cavanah Murphy
(1760-1814), published 1815 (public domain), digitally
enhanced. Bottom: Western pavilion, showing the intricate
columnar arrangement supporting dramatically raised arches.
(Photograph by Khosrow Bozorgi, 2023.)

Main courtyard of the Monastery of San Jeronimo, Granada,
showing the Gothic cloister with limestone columns supporting
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by Joonas Lyytinen, 2006, Creative Commons Attribution-
Share Alike 3.0 Unported license, via Wikimedia Commons.
Casa de Zafra, Granada, showing the synthesis of Islamic and
Castilian elements after Hernando de Zafra unified four Nasrid
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Goémez-Moreno Gonzalez, from “Guia de Granada,” 1892,
public domain.

Corral de Santiago showing the three-story courtyard structure
and architectural evolution. Top: View of the interior courtyard
with stone pillars at ground level and wooden posts supporting
upper galleries. (Photograph by the author, 2024.) Bottom:
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mixed construction materials (architectural drawing by Carlos
Sanchez, used with permission).
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Wikimedia Commons. Source: https://commons.wikimedia.org/
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206

208

211

213

215

218

219



6.12

6.13

6.14

6.15

6.16

Figures xix

Palacio del Almirante (now Escuela de Arquitectura),

Granada. Interior courtyard showing white marble Tuscan

columns supporting semicircular galleries, with shortened

columns on the second story creating the visual hierarchy

described in the text. The geometric floor pattern and white-

gray color scheme reflect the building’s evolution from a

Renaissance palace through hospital conversions to an

architectural school. Photograph by the author,

J. M. Barrios, 2024. 221
Comparison of Granada Renaissance courtyards. Left: Marble
courtyard, Royal Hospital. (Photograph by the author,

J. M. Barrios, 2023.) Right: Casa Migueletes interior courtyard
showing Renaissance adaptation of Islamic courtyard typology.
Photograph by Sharon Mollerus, 2011, CC BY 2.0, via

Wikimedia Commons. Source: https://commons.wikimedia.org/
wiki/File:[filename]. 222
Royal Chancery of Granada (Real Chancilleria), exemplifying
Spanish imperial authority. Top: The imposing fagade

(1526-1587) with rusticated stonework and ornate central

portal. (Photograph by Jebulon, 2012, CCO0, via Wikimedia
Commons.) Bottom: Aerial view showing the building’s

commanding urban position and internal courtyard where

Diego de Siloe’s Tuscan-columned galleries and ceremonial

staircase (1540) blend Spanish grandeur with Italian

Renaissance refinement (Google Earth, 2024). 224
Hospital Real de Granada’s innovative cross-shaped plan and
contrasting courtyards. Top: Location on partial topographic

map of Granada, 1796, showing the hospital’s position relative

to the city center (source to be verified). Bottom: The

Courtyard of the Chapel (Patio de la Capilla), the only

courtyard completed in its entirety (1536), featuring two

galleries with graceful semicircular arches supported by slender
marble columns, exemplifying Italian Renaissance influence.
(Photograph by José Luis Filpo Cabana, December 2014, CC

BY 3.0, via Wikimedia Commons). 226
Palace of Charles V, Granada (16th century). Top: José de

Hermosilla y Sandoval, Floor plan of the Nasrid palace and

Carlos V’s palace in the Alhambra, 1766-1767 (Academia
Colecciones, used with permission). Middle left: Historical

illustration of the circular courtyard of the Palace of Charles V
(courtesy of SOCKS Studio, used with permission). Middle

right: Floor plan of circular courtyard, drawing by Pieter van

der Berge, 1707 (licensed from Alamy). Bottom: Circular

courtyard. (Photograph © Khosrow Bozorgi, 2023, used with
permission.) 230
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Left: Plan of a residential district of the city of Ur during the
Early Dynastic III period (c. 2600-2350 BCE). Cross-hatched
areas represent central courtyards, demonstrating the
prevalence of courtyard-centered house design throughout the
neighborhood. (The Museum Journal XVIII [June 1927], public
domain). Right: Reconstruction of a house with a courtyard in
Ur (The Museum Journal XVIII [June 1927], public domain). 244
Top: Aerial view of Yazd’s Friday Mosque complex showing its
integration within the dense urban fabric of courtyard houses
(adapted from Baghaiepoor, M., Jovanovic, G., & Stanimirovic,
M., “Climate adapted houses in Iran,” Facta Universitatis -
Series: Architecture and Civil Engineering 17, no. 4 (2019):
433). Bottom: Elevated perspective of Yazd’s traditional
residential quarter, revealing the systematic organization of
courtyard houses with their distinctive domed roofs and the
environmental logic of inward-facing architecture that creates
microclimatic conditions within the harsh desert environment.
(Photograph by Khosrow Bozorgi, 2014.) 246
Top: Skyline view of Yazd showing the characteristic pale clay
surfaces and thick earthen walls of traditional mud-brick
construction that create the city’s distinctive monochromatic
roofscape. Bottom: Bird’s eye view of Yazd with the Friday
Mosque compound in the foreground, demonstrating the
integration of sun-dried mud brick (khesht-e khami) walls with
fired brick (ajor) structural elements visible in the mosque’s
arches and domes, while surrounding courtyard houses exhibit
the uniform earth-toned clay finishes that provide passive solar
radiation reflection throughout the urban fabric. (Photographs
by Khosrow Bozorgi, 2014.) 247
Shaded narrow passageways demonstrating convergent
evolution in desert urbanism. Left to right: Yazd’s kucheh with
arched passages, Siena’s medieval quarter, Granada’s Albaicin
district, and Cordoba’s historic center. These images illustrate
how identical environmental pressures independently generated
analogous spatial solutions—narrow passages flanked by high
walls creating microclimatic cooling—across civilizations with
limited cultural contact, demonstrating “material intelligence”
embedded within building traditions. (Photographs by
Khosrow Bozorgi, 2014.) 249
Mortaz House, Yazd, Iran, demonstrating architectural
mediation between social imperatives and environmental
constraints. Top: Main birouni courtyard with integrated
windcatcher (badgir). Middle: Water feature and vegetation
showing environmental optimization through evaporative
cooling. Bottom: Plan showing dual-courtyard spatial hierarchy
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with andarouni/birouni organization, demonstrating how
domestic spatial sequence materializes urban privacy protocols.
Top and middle: Photographs by Khosrow Bozorgi, 2014;
bottom plan traced and adapted by author from Hedayat, Z.,
Belmans, B., Ayatollahi, S.M.H., Descamps, FG.E.,
“Performance Assessment of Ancient Wind Catchers,” 2015,
with urban context overlay manipulated from Google Earth. 251
Lariha House, Yazd: Plan and courtyard view. The
architectural plan (left) illustrates the enclosed, inward-facing
design that defines Yazdi residential architecture, with living
spaces arranged around courtyards to maximize cooling effects
while minimizing heat exposure. The photograph (right) shows
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Sources. Plan traced from Ganjnameh: Cyclopedia of Iranian
Islamic Architecture, Volume 14: Yazd Houses Part One, First
Edition (Shahid Beheshti University, Faculty of Architecture
and Urban Planning, 2005). (Photograph by Khosrow Bozorgi,
2014.) 254
Lariha House longitudinal section revealing the vertical
orchestration of environmental systems within Yazd’s
courtyard typology. The drawing demonstrates the three-
dimensional integration of subterranean qanat infrastructure,
intermediate thermal chambers, and atmospheric windcatcher
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courtyard morphology, where water, thermal mass, and airflow
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mechanical intervention. Source: Dharaj Shivapakwajjanalert
and Jorge Sa, from Viana & Malekabbasi (2018 ). 256
Above: aerial documentation of Yazd’s cellular urban
morphology demonstrating the systematic aggregation of
courtyard houses around the Jameh Mosque’s central dome,
revealing how individual thermal chambers coalesce into
collective urban form. Below: sectional evidence of covered
passageway infrastructure showing vaulted corridors that
extend courtyard cooling principles into public circulation
networks through coordinated thermal mass and airflow
management. (Photographs by Khosrow Bozorgi, 2014.) 260
Underground Roman villa, Bulla Regia, Tunisia (second-to-
third century CE), demonstrating convergent courtyard
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solutions for extreme climate adaptation. Top: Subterranean
peristyle with colonnade showing “internalized exterior” where
bounded void space mediates between harsh external
environment and comfortable interior conditions. Bottom left:
Access stairs connecting the surface and underground levels.
Bottom right: Surface remains contextualizing the subterranean
adaptation. The coordination of thermal mass, natural lighting,
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Khosrow Bozorgi, 2023).
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demonstrating spatial continuity across time and geography.
Top left: Tunis Medina covered passages and courtyard access.
Top right: Tunis Medina alleyway with minaret above uniform
courtyard housing. Middle: Historical Tunis Medina street
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courtyards. Sources: Top: UNESCO Urban Heritage Atlas;
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The Friday Mosque of Yazd as an urban catalyst. Top: Aerial
view showing the mosque’s central position within the historic
urban fabric (Source: SURFIRAN). Middle: View across
Yazd’s rooftops demonstrating the spread of mud-brick
construction and domed structures from mosque to residential
quarters. (Photograph by Khosrow Bozorgi, 2014.) Bottom:
Floor plan showing the seven-portal circulation system
connecting religious, commercial, and residential districts
(Source: Traced from Khanzadeh, M., Cogent Arts &
Humanities 11, no. 1 (2024): Article 2313262).

The Mosque-Cathedral of Cordoba from three perspectives.
Top: View from across the Guadalquivir River with the Roman
bridge. (Photograph by Khosrow Bozorgi, 2023.). Middle:
Aerial view showing the mosque’s architectural footprint and
the cathedral inserted into the Islamic structure (from
Wikimedia Commons, CC BY-SA 3.0). Bottom: Interior view
of the forest of columns with red and white horseshoe arches.
(Photograph by Khosrow Bozorgi, 2014.)

The Great Mosque of Kairouan from three perspectives. Top:
View through the arcade looking into the courtyard, showing
the rhythmic progression of horseshoe arches framing the open
prayer court. (Photograph by Sharon Bozorgi, 2022.) Middle:
Aerial view revealing the mosque’s monumental scale within
the urban fabric of Kairouan, with its distinctive courtyard
clearly visible at the center of the complex. (Photograph by
tourism landscapes, 1964, via Wikimedia Commons, CC
BY-SA 2.0.) Bottom: Interior view of the prayer hall showing
the forest of columns with varied capitals, demonstrating the
reuse of Roman and Byzantine spolia in this ninth-century
Islamic monument. (Photograph by Khosrow Bozorgi, 2022.)
Pietro Gualdi, Interior de la Universidad de México, 1841.
Figures naturally position themselves within the protective
colonnade while maintaining visual access to the open
courtyard—a spatial behavior that transcends cultural
boundaries. Source: Wikimedia Commons.

Pascal Coste, Caravanserai of Shah Sultan Hussein, Isfahan,
1840. This Safavid royal caravanserai courtyard, commissioned
by Shah Sultan Hussein (r. 1694-1722) as a gift to his mother,
demonstrates identical spatial behaviors to those seen in
Mexico: merchants and travelers conducting business in the
protective two-story arcade while maintaining visual
connection to the central courtyard and its water feature. From
Monuments modernes de la Perse (1867). Source: Wikimedia
Commons.
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Preface

For generations, architectural scholarship has approached the history of the
built environment through distinct analytical frameworks: Eastern vs. Western
traditions, medieval vs. Renaissance periods, vernacular vs. monumental archi-
tecture. Yet these categorical divisions have inadvertently obscured remarkable
patterns of spatial development that transcend cultural boundaries. This book
reveals how cultures across vastly different contexts have independently arrived
at strikingly similar solutions for organizing space, light, and human move-
ment. Evidence for this phenomenon spans the medieval world, from the sun-
baked courtyards of 13th-century Yazd to the aristocratic hotels particuliers
of Paris, from the Renaissance palazzi of Florence to the Moorish patios of
Granada. These spatial consonances, which organize human life around
enclosed voids, extend far beyond superficial resemblances, revealing sophisti-
cated responses to fundamental challenges of climate, privacy, community, and
urban organization. This book argues that such patterns represent “convergent
evolution” in architecture: the independent emergence of analogous spatial
solutions across diverse cultures facing comparable environmental and social
challenges. Through systematic analysis of five pivotal cities, we demonstrate
how this evolutionary process operates through what I term “spatial conso-
nance”—the harmonic alignment of environmental, social, and cosmic orders
within calibrated voids. This “void-centered epistemology” recognizes empty
space, not built mass, as architecture’s generative principle.

This theoretical framework originated during my undergraduate education
in architecture at the National University of Iran in the late 1960s, during field
trips to the desert cities of Yazd and Kashan. The spatial organization of these
historic cities revealed a fundamental architectural principle: the systematic
transition from compressed public passages to expansive private courtyards.
This transition creates profound shifts in temperature, acoustics, and psycho-
logical atmosphere within carefully bounded spaces, offering comfort and ref-
uge from harsh external environments. In Yazd’s historic houses, the entrance
sequence compresses visitors through narrow, bent passages before releasing
them into generous courtyards—a spatial rhythm of compression and release
that appears with uncanny consistency in Florentine palazzi built centuries
earlier with no possibility of direct influence. Both traditions organize their
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mass around central voids, creating thick perimeter walls that shield interior
courts from urban chaos while establishing hierarchical transitions from public
to private realms. This massing principle—solid exterior shells protecting cali-
brated interior voids—generates remarkably similar proportional relationships
between built form and open space, regardless of cultural context. This initial
observation launched a lifetime of investigation that would take me across
continents and cultures. Over subsequent decades, I encountered this same pat-
tern of spatial compression and release in remarkably diverse contexts—the
Mezquita courtyards of Cordoba, the medina passages of Tunis, the Baroque
palaces of Vienna, and the medieval college courtyards of Oxford. Each site
revealed variations on this universal spatial principle, yet with local adapta-
tions that proved cultures were not simply copying a formula but independently
discovering optimal solutions.

Understanding courtyard architecture as a shared spatial solution across
cultures needed theoretical grounding. I developed this foundation during my
Ph.D. studies at the University of Pennsylvania, where emerging approaches
challenged traditional disciplinary boundaries. My framework synthesized
morphological analysis, pattern theory, climate-responsive design, and space
syntax research, while bridging archeology, environmental science, and spatial
analysis. This interdisciplinary approach revealed how different cultures inde-
pendently developed similar courtyard solutions to address universal chal-
lenges of climate, privacy, and community.

Through international conference presentations and exchanges with col-
leagues worldwide, I encountered the Italian morphological school. Muratori
and Conzen’s systematic approaches provided foundational methodological
rigor, while Christopher Alexander’s pattern theory and Aldo Rossi’s urban
artifact concepts offered frameworks for understanding typological persistence
across cultures. During the 1980s-2000s, post-structuralist critiques of mod-
ernism, phenomenology, and critical regionalism shaped my search for archi-
tecture’s essential principles beyond cultural boundaries. This theoretical
foundation led me to establish the Center for Middle Eastern Architecture and
Culture (CMEAC) at the University of Oklahoma’s College of Architecture.
The center became a platform where doctoral research, history/theory courses,
and design studios could systematically explore how fundamental spatial con-
cepts manifest across civilizations. Our investigations revealed striking pat-
terns: from Parisian hotels particuliers to Florentine cortiles, from Granada’s
water courts to Yazd’s desert courtyards. Each expression pointed toward a
profound truth—that architecture’s essence resides not in built mass but in the
calibrated void it defines.

The cities examined in this volume transform into an architectural proving
ground where humanity’s spatial intelligence reveals itself across cultural dis-
tances. Paris demonstrates how medieval fortress logic metamorphosed into
aristocratic sophistication, creating spatial sequences that dissolve rigid pub-
lic-private boundaries through eight centuries of refinement. The Hotel de
Sully (1630) exemplifies this evolution: its entry sequence, courtyard
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proportions, and relationship to garden spaces established patterns that persist
in contemporary Parisian architecture. Florence mirrors this transformation
through independent processes. Archival evidence documents how the Medici,
Rucellai, and Strozzi dynasties achieved identical spatial solutions while oper-
ating in isolation from Parisian innovations. The Palazzo Medici’s revolution-
ary open loggia-courtyard relationship (1444) predates similar Parisian
developments by a century. Siena reinforces these patterns through its distinc-
tive medieval context. During the political isolation that prevented external
architectural influence, Sienese builders created pure expressions of indigenous
spatial logic. The Palazzo Pubblico’s internal court (1310) demonstrates envi-
ronmental sophistication—ventilation patterns, solar orientation, and propor-
tional systems—that parallel contemporary Middle Eastern solutions. Granada
becomes the ultimate test case due to its unprecedented cultural layering.
Nasrid, Gothic, Renaissance, and Mudé¢jar builders worked with radically dif-
ferent worldviews yet produced functionally identical courtyard solutions. The
Carmen de los Martires synthesizes Moorish water courts with Christian clois-
ter traditions, proving that convergent principles operate regardless of religious
boundaries. Yazd escalates evidence to the urban scale. The city demonstrates
how courtyard principles propagate beyond individual buildings to orchestrate
entire ecosystems. Qanat networks, wind-catching systems, and district-scale
organization reveal optimization processes that transformed a harsh desert
into a thriving habitat through spatial intelligence alone.

This recognition demanded a new methodological approach. Proving con-
vergent evolution across five cities required regional expertise beyond any indi-
vidual scholar’s mastery. I brought together an international team of scholars,
each with profound knowledge in their respective regional traditions, to rigor-
ously examine these patterns of parallel development. As editor-in-chief and
theoretical architect, I established the conceptual framework for each regional
study, ensuring that their collective findings supported our broader hypothesis.
Professor Peter Soppelsa analyzes how Parisian courtyards evolved from medi-
eval refuges to modern necessities, demonstrating architectural continuity
through centuries of urban transformation. His documentation reveals how
medieval logic persisted through Haussmannization—evidence that spatial
principles transcend cultural disruption and validate the independent opera-
tion of fundamental design principles. Professor Gianluca Belli traces
Florentine domestic architecture from simple medieval spaces to sophisticated
Renaissance elements, revealing how successive masters achieved environmen-
tal optimization through systematic spatial refinement. His research positions
Florence as an architectural laboratory where inherited spatial knowledge
underwent continuous development, providing crucial evidence for autono-
mous architectural advancement independent of external influences. Professors
Fabio Gabbrielli and Michele Pellegrini offer definitive proof of independent
development in Siena through their analysis of civil architecture, documenting
courtyard formation during complete political isolation. Their findings con-
firm that Siena achieved identical spatial solutions to contemporary Parisian
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and Florentine innovations through entirely separate processes—compelling
validation that convergent evolution operates in architecture. Professor Juan
Manuel Barrios Roztia analyzes Granada’s architectural confluence as the ulti-
mate test case: environments where Persian, Moorish, Castilian Gothic, and
Mudg¢jar traditions operated through distinct design principles yet produced
functionally equivalent courtyard solutions. His study demonstrates how con-
vergent spatial principles transcend stylistic boundaries, revealing universal
architectural intelligence at work. This collaborative investigation established
unprecedented documentation that medieval and Renaissance builders
achieved remarkable environmental sophistication through parallel spatial
cognition. The integrated analysis reveals geometric relationships of extraordi-
nary precision—optimizing thermal control, ventilation, and solar manage-
ment through inherited spatial intelligence that contemporary practice
continues to reappropriate.

Thisinvestigation’s findings extend beyond historical analysis. Contemporary
architects increasingly rediscover these principles—Rem Koolhaas’ Casa da
Musica in Porto transforms the courtyard into a crystalline void carved from
solid mass, while Kamran Diba’s Shushtar New Town orchestrates traditional
courtyards at urban scale with integrated wind-catching systems. Both demon-
strate how courtyard principles transcend style and scale: Koolhaas’ radical
modernism and Diba’s contextual regionalism achieve similar spatial effects
through calibrated voids that organize community life. The book proceeds as
follows: Chapter 1, which I authored, establishes the courtyard as an adaptable
architectural concept transcending cultural boundaries, introducing the theo-
retical framework of convergent evolution in architecture. Chapter 2, also by
me, extends this analysis cross-culturally, examining courtyard development
from 8th-century Beijing to 16th-century colonial Mexico, demonstrating how
comparable environmental and social challenges independently produced
analogous spatial solutions. Chapter 3 examines Paris through Peter Soppelsa’s
analysis, tracing evolution from medieval refuges to modern necessities.
Chapter 4 explores Florence with Gianluca Belli, revealing how courtyards
transformed from simple medieval spaces to sophisticated Renaissance ele-
ments. Chapter 5 investigates Siena through Fabio Gabbrielli and Michele
Pellegrini’s research, documenting how courtyards emerged primarily in aris-
tocratic complexes during political isolation. Chapter 6 analyzes Granada via
Juan Manuel Barrios Rozua’s study, examining the architectural crossroads
where Muslim, Castilian, and Italian Renaissance influences merged. Chapter
7, which I authored, examines Yazd’s spatial hierarchies, demonstrating how
courtyard principles shaped urban development through qanat systems and
climate adaptation. Chapter 8, my synthesis chapter, proposes a unified field
theory of architectural space, establishing a void-centered epistemology that
privileges spatial relationships over stylistic categories. Throughout, detailed
architectural drawings, comparative diagrams, and photographic documenta-
tion illustrate spatial patterns. Digital modeling reveals environmental perfor-
mance, while archival evidence traces independent development paths.
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This synthesis achieved its final form through intellectual collaboration
across generations. Sharon Bozorgi, my daughter, transformed this study from
architectural analysis into discovery. Although she wrote no chapters, her mind
illuminated every page. Her expertise in Roman and Persian monumental
architecture, visual culture, and numismatics revealed what I had missed:
Roman and Persian courtyards were not just similar—they were solving
identical problems with uncanny precision. This revelation launched our joint
fieldwork. We studied Achaemenid proportional systems at Persepolis and
Pasargadae, then Istanbul’s mosque courtyards (2016), finding analytical proof
for spatial principles transcending cultures. Sharon’s scholarly intuition repeat-
edly identified crucial sites: Oxford’s quadrangles (2019), where she recognized
patterns I had overlooked for decades; Tunisia’s courtyards (2022), from Bulla
Reggia’s underground spaces to Kairouan’s austere beauty, demonstrating her
ability to identify where environmental and spatial forces converge. She organ-
ized our journey through Paris, Granada, Cérdoba, and Siena. Walking those
courtyards together, I saw through her eyes how space works across cultures
and centuries. Her ability to bridge archaeological knowledge with contempo-
rary theory did not just inform this book, it made it possible. To her, and to all
who see architecture as humanity’s collective wisdom made manifest in space,
this work is dedicated.

Dr. Khosrow Bozorgi
Professor of Architecture and Urban Design
The University of Oklahoma
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1 The Courtyard as Adaptable
Concept

Written by Khosrow Bozorgi

The Tectonic Dialectic of the Void

The metaphysics of the void—an emptiness deliberately bounded, shaped, and
activated by the solid—constitutes perhaps the most profound and persistent
spatial paradigm across the entire spectrum of human settlement.! The court-
yard embodies this dialectical relationship between absence and presence,
forming the nucleus of an architectural epistemology that has shaped urban
environments from the temperate plains of northern Europe to the desert land-
scapes of central Persia, from the rolling hills of Tuscany to the mountainous
terrain of Andalusia.? This volumetric orchestration of the void—the deliber-
ate act of creating bounded emptiness around which human activity organizes
itself—represents not merely an architectural typology but a fundamental spa-
tial archetype that has manifested across civilizations with such remarkable
consistency that it compels us to reconsider our most basic assumptions about
the development of urban form. The courtyard emerges as what phenomenol-
ogists® might term an “internalized exterior,” a space simultaneously bounded
yet open, contained yet infinite, private yet connected to the cosmos—a spatial
paradox that reconciles fundamental tensions in the human experience of
dwelling.

This 5,000-year-old architectural form represents one of humanity’s most
enduring spatial solutions, persisting across diverse civilizations and climates
due to its remarkable environmental efficiency and social functionality.* The
courtyard serves as a particularly revealing window into urban palimpsests,
those compressed historical layers that determine today’s cultural landscape.
What appears flat in contemporary urban spaces originally possessed spatial
dimensions that have been compressed through time, with archaeological exca-
vations revealing these layers at different depths and providing crucial clues to
a city’s historical topography.’ The courtyard’s persistence in medieval urban
centers across the world demonstrates not merely architectural convergence
but a shared understanding of how enclosed open spaces could mediate
between public and private realms while responding to specific climatic and
cultural requirements.
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The courtyard’s remarkable persistence across civilizations stems partly
from its extraordinary capacity to reconcile fundamental tensions in urban
dwelling through what philosopher Georg Hegel might recognize as “dialecti-
cal resolution”—the synthesis of opposing forces into unified experience.® This
tectonic dialectic appears consistently across the globe despite diverse cultural
contexts, suggesting generalizable principles in how courtyard architecture
mediates between apparently contradictory requirements. The first spatial dia-
lectic involves what architectural theorist Aldo van Eyck identified as the
“in-between realm”—the courtyard’s simultaneous quality as both interior
and exterior space, neither fully enclosed nor completely exposed.” This liminal
condition creates what phenomenologist Gaston Bachelard® termed “intimate
immensity”—enclosed space that nevertheless maintains connection to cosmic
dimensions through its openness to the sky.

This concept finds profound expression in architectural traditions from
vastly different regions and cultures. Let us examine three examples: the Lariha
House of Yazd, with its 1,700-square-meter layout organized around court-
yards that moderate the harsh desert climate while embodying cultural princi-
ples; the late Gothic Pickerthaus of Nuremberg (1480-1500), where merchant
prosperity generated a spatial sequence with front and rear buildings connected
via an intimate courtyard that later displayed the Pickert antiquities collection;
and the Hoétel de Villeroy in Paris, rebuilt in 1640 by Nicolas V de Neufville,
duke of Villeroy, with five picturesque courtyards forming a passage traversing
an entire city block, a space where the young King Louis XIV would come to
play with the Villeroy children. Despite their profound differences, these exam-
ples physically manifest the courtyard’s usefulness as an “in-between realm”
adapting to each culture’s specific needs for mediation: in the Lariha House,
the courtyard mediates cultural principles of privacy through andarouni (inner
female quarters) and birouni (outer male reception areas) divisions; for the
Pickerthaus’ merchant culture, the courtyard balances commercial accessibil-
ity with personal security; and at the Hotel de Villeroy, the courtyard material-
izes aristocratic protocol through architectural features that spatialized the
relationship between monarchy and nobility—specifically, the sequence of five
courtyards created a hierarchical progression where the king’s movement
through increasingly private and intimate spaces reinforced his elevated status,
while different courtyards served distinct ceremonial functions, from outer
areas where nobility could gather and await audience, to inner courtyards
reserved for direct royal-family interactions, thus using spatial transitions
rather than absolute exclusion to materialize social rank. In each case, the
courtyard becomes not merely a void around which buildings are organized
but an active mediator that gives physical form to social relationships while
addressing practical environmental concerns. These courtyards reconcile each
culture’s opposing needs for both interiority and exteriority, demonstrating
architecture’s profound capacity to create spaces that reflect and construct the
contradictions and complexities of the social worlds they contain (Figure 1.1).
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Figure 1.1 Comparative floor plans. Left: Lariha House, Yazd (Ganjnameh, Vol. 14,
Shahid Beheshti University, 2005). Middle and Right: Hotel de Villeroy,
Paris, ca. 1640. Heinrich Dennemarck, Niirnbergs Biirgerhduser und ihre
Ausstattung, 1. Band: Das Milchmarktviertel, 1. Hilfte (1905), p. 59, Figure
60. Zentralinstitut fir Kunstgeschichte Collection. Public domain.

A second dialectical binary that courtyards mediate is the one opposing
community integration and individual privacy. For example, the dialectical
relationship between private and public spaces across the Ganjali Khan
Complex, Siena’s Piazza del Campo, the Friday Mosque of Yazd, and the
Basilica of San Lorenzo reveals striking convergences in spatial articulation
despite their distinct cultural contexts. Each demonstrates what Kostof® terms
“the negotiation between public and private realms” through similar mecha-
nisms, creating what Turner identified as “liminal zones” that facilitate transi-
tions between different social conditions through calibrated thresholds, visual
connections, and acoustic properties. The Ganjali Khan Complex and Yazd’s
Friday Mosque both employ nested courtyard hierarchies, creating progressive
degrees of accessibility: the Ganjali Khan caravanserai courtyard parallels the
mosque’s entrance court as intermediary zones between commercial activities
and protected interior spaces. Similarly, Siena’s Campo and Florence’s San
Lorenzo demonstrate analogous approaches within the Italian context: the
Campo’s curved form creates spatial progression from intimate edges to expan-
sive center, while San Lorenzo’s unfinished fagade and entrance courtyard
establish a comparable graduated threshold between marketplace and sacred
interior.

Across all four structures, the courtyard functions not as residual space but
as essential connective tissue between public and private realms through strik-
ingly similar spatial strategies. The progressive interiority created in the Ganjali
Khan Complex through increasingly private courtyards finds its parallel in San
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Lorenzo’s procession from public square to entrance courtyard to nave to pri-
vate chapels. Both sequences establish what von Meiss! calls “sequential spa-
tial revelation,” controlling sensory experiences while reinforcing social
hierarchies—a strategy replicated in Yazd’s Friday Mosque, where the entrance
from the Sarratha Bazaar leads through calibrated thresholds to the sacred
interior, and in Siena’s Campo, where narrow medieval streets suddenly open
to the expansive piazza. The sensory dimensions of these courtyard spaces
further reveal convergent functions as mediating zones: in all four structures,
the courtyard creates distinctive acoustic transitions between external urban
sounds and controlled interior environments (Figure 1.2).

A third dialectic involves what urban theorist Colin Rowe!! identified as
“the tension between figure and ground”—the courtyard’s simultaneous qual-
ity as both void space within architectural mass and defined volumetric figure
within the urban context. This paradoxical condition creates what art historian
Rudolf Arnheim!? termed “spatial ambiguity”—architectural form that can be
perceived simultaneously as positive and negative space depending on percep-
tual focus. Across diverse cultural contexts, this dialectical quality consistently
appears in how courtyard configurations function simultaneously as an absence
within building mass and a presence within the urban fabric, creating rich per-
ceptual complexity through simple volumetric relationships. This fundamental
ambivalence contributes to the courtyard’s extraordinary persistence as a spa-
tial archetype that remains perceptually engaging despite apparent simplicity.

This volume will examine how the courtyard, as a tectonic manifestation of
the void, performs an essential dialectical function in human dwelling—creat-
ing bounded emptiness that reconciles fundamental spatial oppositions
between presence and absence, interiority and exteriority, figure and ground,
while serving as both architectural place and urban threshold, negotiating
between private and public realms, and reconciling exteriority with interiority.

Transcending Stylistic Boundaries in Architectural History

This volume features five primary case studies—Paris, Florence, Siena,
Granada, and Yazd—that represent exemplary instances of a universal archi-
tectural language responding to dialectically complex human needs."? Each of
these five cities developed distinctive regional “dialects” of this spatial lan-
guage, calibrated to specific environmental conditions, cultural values, and
functional requirements, while maintaining the essential grammar of enclosed
voids mediating between public and private realms.' Our five case studies were
selected because they represent a wide range of cultural, climatic, and topo-
graphical landscapes that are illustrative of the broad possibilities for court-
yard architecture across the globe. In addition, each of our five case studies is
exemplary of a more comprehensive category: Paris’s hdtel particulier court-
yards share fundamental organizational principles with Vienna’s
Schonlaterngasse Complex and Prague’s sophisticated threshold courtyards.'®
Florence and Siena’s civic and aristocratic courtyard palazzi find parallel
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Top Row: Ganjali Khan Complex, Kerman, Iran. Left: Photograph by
Khosrow Bozorgi. Right: Area plan (Kerman University architecture stu-
dents). Second Row: Cappella di Piazza del Campo, Siena, Italy. Left:
Photograph by Khosrow Bozorgi. Right: Architectural catalog entry
(1537-39, attributed to Domenico Di Agostino and Antonio Federighi).
Third Row: Friday Mosque, Yazd, Iran. Left: Photograph by Khosrow
Bozorgi. Right: Plan from Ganjnameh, Shahid Beheshti University. Fourth
Row: Basilica di San Lorenzo. Left: Photograph by Khosrow Bozorgi.
Right: Open access plan.
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expressions in Oxford’s collegiate quadrangles and Toledo’s religious court-
yards. Granada’s Alhambra courtyards'® demonstrate remarkable consonance
with Fez’s Funduq al-Najjarin and Tunis’ medina courtyards, while Yazd’s
introspective residential courtyards mirror principles found in Kerman’s
Ganjali Khan Complex and the monumental Naghsh-e Jahan Plaza of
Isfahan.!” This fundamental ambivalence explains the courtyard’s extraordi-
nary persistence as a spatial strategy that resolves the seemingly contradictory
human desires for both shelter and openness, protection and connection. In
this context, the courtyard creates what philosopher Henri Lefebvre!'s would
call a “representational space”—a physical environment that simultaneously
embodies social relationships, cultural values, and practical functions through
its spatial articulation—that mediates between opposing forces and needs.

Traditional architectural historiography, with its rigid classifications organ-
izing buildings according to style, period, or cultural origin, has systematically
obscured these profound spatial consonances that transcend apparent bound-
aries. The compartmentalization of architectural knowledge—dividing
“Eastern” from “Western,” “medieval” from “Renaissance,” and “vernacular”
from “high architecture”—creates artificial epistemological barriers that frag-
ment our understanding of what is fundamentally a unified phenomenon of
spatial thinking." These classifications, which architectural historian Oleg
Grabar termed “the tyranny of categories,” have privileged surface differences
over structural similarities, directing scholarly attention toward decorative ele-
ments and stylistic features that most clearly express cultural distinctiveness
while neglecting the underlying spatial syntax that reveals remarkable conso-
nance across diverse traditions.”® This systematic approach has effectively
silenced the material evidence of the buildings themselves, which testifies to a
“spatial consonance”—similar architectural solutions across diverse cultural
contexts addressing fundamental human needs—that transcends the artificial
boundaries established by later scholarly categorization.?!

The epistemology of enclosure that the courtyard represents transcends
specific cultural expressions to embody what philosopher Gaston Bachelard
might recognize as a “prehistoric image” of human dwelling, a spatial arche-
type so fundamental to human experience that it recurs across civilizations
despite apparent cultural isolation. Archaeological evidence reveals striking
parallels in courtyard development across geographical and temporal bounda-
ries, with Mesopotamian dwellings (circa 6000 BCE) establishing patterns that
persisted for millennia while similar forms emerged independently across
Mediterranean, East Asian, and Mesoamerican contexts.?> This spatial arche-
type uniquely embodies what philosopher Martin Heidegger identified as the
essential quality of “dwelling,” the creation of bounded space that simultane-
ously protects from hostile forces while opening toward the cosmos, establish-
ing what phenomenologist Christian Norberg-Schulz terms an “existential
foothold” within the flux of existence.”® The persistence of courtyard architec-
ture across millennia and continents testifies to its extraordinary capacity to
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address fundamental aspects of human spatial experience regardless of specific
cultural contexts, demonstrating what architectural theorist Aldo Rossi** terms
‘archetypal forms’—fundamental spatial types that persist across cultures
because they embody essential aspects of collective memory and human spa-
tial experience.

Architectural design offers a compelling theoretical framework through
which to examine these remarkable spatial consonances across diverse civiliza-
tions. Rather than attributing similarities to cultural borrowing or diffusion,
this perspective recognizes how independent societies facing comparable chal-
lenges have developed strikingly similar spatial solutions even without direct
contact.” Just as the streamlined form of sharks and dolphins evolved inde-
pendently in response to similar hydrodynamic pressures, courtyard configura-
tions across different civilizations demonstrate parallel development in
response to similar human needs, environmental constraints, and social require-
ments. This evolutionary perspective challenges conventional assumptions
that architectural similarities must necessarily result from cultural diffusion.
The persistent paradigm of diffusionism—the assumption that architectural
similarities across cultural boundaries stem from direct transmission of ideas—
has systematically obscured the remarkable capacity of different societies to
independently develop sophisticated spatial solutions in response to compara-
ble challenges.?” This diffusionist model, with its implicit hierarchies privileg-
ing certain cultures as originators and others as recipients, has dominated
architectural historiography since the 19th century, creating what post-colonial
theorist Edward Said identified as “Orientalism”—a framework that systemat-
ically privileges Western innovation while characterizing non-Western tradi-
tions as derivative or static.”

By examining courtyard architecture through the lens of convergent evolu-
tion rather than diffusion, we challenge these persistent hierarchies and recog-
nize the sophisticated spatial thinking that emerged independently across
diverse cultural contexts. The convergent evolution framework challenges con-
ventional center-periphery models in architectural historiography, with their
implicit hierarchies privileging certain regions as sources of innovation. By
recognizing multiple centers of architectural development responding to local
conditions through parallel experimentation rather than through diffusion
from dominant cultural sources, we establish a more nuanced understanding
of cross-cultural architectural development that acknowledges the sophisti-
cated spatial thinking underlying diverse traditions. Indeed, architectural
forms across diverse civilizations often arrive at strikingly similar spatial solu-
tions when addressing common human needs. These architectural parallels
emerge even without direct cultural contact or influence, as different societies
independently discover effective design responses to broad human require-
ments for shelter, community, ceremony, and defense. This evolutionary per-
spective recognizes architecture not merely as cultural expression but also as
sophisticated problem-solving through empirical refinement over generations.



10  Medieval Courtyard Design

Building Materials as Shapers of Courtyard Design

The anthropocentric assumption that conscious human agency alone shapes
architectural form has blinded architectural historians to the profound influ-
ence of what philosopher Manuel DeLanda terms “material intelligence”—the
inherent properties and behaviors of building materials that guide formal
development regardless of cultural context.”? Clay will crack if dried too
quickly, stone will fracture along natural bedding planes, wood will warp with
changes in humidity—these material realities impose constraints and suggest
possibilities that transcend cultural boundaries, leading different builders
toward similar solutions through shared engagement with physical properties
rather than through cultural exchange. This material perspective helps explain
why certain structural and spatial configurations recur across widely separate
traditions without requiring explanations based on direct cultural transmission.

Beyond material constraints, the fundamental requirements of human
physiology and perception create comparable parameters for architectural
development across cultures. The human body’s thermal comfort range, visual
acuity, and spatial cognition remain relatively constant across populations,
leading different architectural traditions toward similar solutions for environ-
mental moderation, spatial orientation, and proportional relationships. The
consistent appearance of courtyard configurations optimized for specific cli-
matic conditions suggests not technological transfer but inherent architectural
intelligence responding to fundamental human comfort requirements through
passive means—what architectural theorist Phillip Steadman identifies as
“architectural constraints analogous to natural selection.”* Recent advances
in environmental psychology further illuminate how fundamental aspects of
human spatial cognition influence architectural development across cultural
boundaries.! Research by psychologists like Jay Appleton and Grant
Hildebrand on prospect-refuge theory suggests that humans across cultures
share innate preferences for spaces that balance outward views with protective
enclosure—precisely the spatial dialectic that courtyard architecture inherently
embodies.*> The human tendency to organize space according to binary oppo-
sitions—inside/outside, open/closed, and public/private—manifests physically
in courtyard configurations across cultures, suggesting deep cognitive struc-
tures that transcend specific cultural conditioning and influence architectural
development at a pre-conscious level.

From Courtyard Cell to Urban Fabric: Spatial Patterns Across
Cultural Distance

The five cities primarily examined in this volume—Paris, Florence, Siena,
Granada, and Yazd—represent distinct cultural, geographical, and climatic
contexts while demonstrating remarkable parallels in their courtyard-generated
urban morphologies. The chapters’ visual analysis juxtaposes aerial views with
street-level perspectives of our five focal cities, serving as a critical interpretive
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tool that reveals how disparate cultural contexts arrived at remarkably similar
spatial solutions through parallel processes of adaptation rather than direct
influence. The aerial perspectives exhibit striking similarities in urban grain
across diverse geographic settings, each displaying a cellular tissue of quadran-
gular courtyard-centered building complexes forming continuous urban blocks
penetrated by narrow circulation networks. The macro view allows us to
observe the recursive pattern of solid-void relationships that generates distinc-
tive urban fabrics while revealing the courtyard as a fundamental organiza-
tional device across vastly different architectural traditions. Meanwhile, the
street-level views capture the pedestrian experience through narrow passage-
ways, the negative space generated by courtyard aggregation, creating com-
pression-release spatial sequences that mediate between public and private
realms. These passages, whether the narrow vicoli of Siena, the derbs of
Granada, or the kuches of Yazd, exhibit comparable proportions and experien-
tial qualities despite their distinct architectural vocabularies. What emerges
through this dual perspective is a profound understanding of how the court-
yard typology functions as a generative cell in urban morphogenesis across
diverse cultural contexts, with Florentine and Sienese palazzo courtyards pro-
ducing comparable urban tissues to those found in Islamic Granada and Yazd
despite profound differences in architectural expression. Even in Paris, where
Haussmannian interventions later reconfigured portions of the medieval fab-
ric, the persistence of courtyard-centered building typologies continued to
shape urban development well into the modern era.

This visual analysis reveals architectural convergence operating simultane-
ously on three interconnected scales: the individual building, where courtyard
configurations establish similar patterns of circulation and social stratification;
the urban block, where courtyard buildings aggregate to form cohesive mor-
phological units through what French urban morphologist Jean Castex terms
“additive coherence”—the aggregation of autonomous spatial units into
coherent urban blocks through consistent relationships despite variations in
specific elements; and the city fabric, where these aggregations generate char-
acteristic networks of streets, passages, and squares that balance density with
livability. By presenting these multiple scales simultaneously through the pair-
ing of aerial and street-level views, the graphic composition demonstrates how
micro-level architectural decisions produce macro-level urban patterns through
processes of accretion and adaptation over centuries of development
(Figure 1.3).3

The methodological significance of this comparative visual approach
extends beyond mere formal analysis, offering instead a framework for under-
standing deep structural similarities that transcend surface stylistic differences.
The juxtaposition thus serves as both evidence and interpretive framework for
our core thesis: that courtyard-centered urban fabrics represent cases of con-
vergent architectural evolution—parallel solutions to similar human needs
arising independently across cultural boundaries rather than through diffusion
from dominant sources.
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Figure 1.3 Urban morphology comparison of five historic cities. Left: Aerial views
from Google Earth showing distinctive urban patterns of Paris, Florence,
Siena, Granada, and Yazd. Right: Historical narrow passageways—Paris,
Florence, Siena, Granada, and Yazd. (Photograph by Khosrow Bozorgi.)
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The Spatial Representation of Social Hierarchies

In all five case studies, the progression from public streets through entrance
thresholds to interior courtyards and finally to enclosed private rooms creates
what anthropologist Edward T. Hall termed “proxemic zones”—spatial terri-
tories that physically manifest social relationships through carefully calibrated
boundary conditions. The Marais district in Paris exemplifies this pattern, with
individual hdtels particuliers maintaining independent spatial organization
around hierarchical courtyard sequences while collectively generating coherent
urban blocks defined by perimeter streets.** The aristocratic hdtel particulier’s
complex hierarchy of courtyards—from public cour d’honneur to private fam-
ily courts to utilitarian service yards—pbhysically manifests social stratification
through architectural form while generating a distinctive urban fabric through
cellular aggregation.®® This sequential arrangement created a spatial screen
that filtered visitors according to their social status, with casual visitors remain-
ing in the public court, close associates being admitted to the family courts,
and servants being confined to utility spaces. The resulting urban fabric
demonstrates what architectural historian Frangois Loyer terms “dialectical
urbanism”—the creative tension between individual building autonomy and
collective urban order that generates sophisticated urban tissues through the
negotiation between cellular independence and morphological coherence.*

Florence and Siena demonstrate how mercantile republics developed court-
yard palazzi that strike a balance between commercial accessibility and aristo-
cratic privacy. These buildings created sophisticated thresholds between public
and private realms through carefully calibrated spatial sequences, physically
embodying the structures’ paradoxical civic-yet-familial identity. In Florence,
the cortile became a defining architectural feature during the Renaissance,
appearing prominently in palazzos like the Medici-Riccardi and Palazzo
Strozzi in the late 15th century.’” As Florence’s wealthy families constructed
grand palazzi reflecting their growing economic power, these square or rectan-
gular structures typically organized rooms around a central paved courtyard
accessed through an aligned vestibule. These internal courts surrounded by
arcades transformed urban living by creating private, protected spaces within
dense city blocks.*® The courtyard typology proved particularly adaptable to
Florence’s crowded urban fabric, enabling wealthy families to create coherent
palatial residences even when assembling irregular sites over time by acquiring
adjacent properties as they became available. The courtyard formed the essen-
tial heart of 15th-century Florentine palaces, creating a private sanctuary
within these imposing public edifices. These courtyards served multiple crucial
functions: providing fresh air and privacy, acting as light wells, creating cov-
ered yet open-air hallways connecting rooms and suites, and offering spaces for
festive dining and gatherings. Individual buildings maintain autonomous spa-
tial organization around central courtyards while participating in larger urban
patterns through shared walls, aligned facades, and coordinated circulation
systems; courtyard palazzi aggregate into coherent urban blocks defined by
perimeter streets.
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What appears initially as architectural individuality—each palazzo express-
ing distinct family identity through unique facade treatment—reveals on closer
analysis remarkable consistency in spatial organization, with central court-
yards maintaining similar proportional relationships, circulation patterns, and
functional arrangements despite variations in absolute dimension and decora-
tive treatment.* This typological consistency creates what architectural histo-
rian Howard Saalman terms “syntactic coherence”—the maintenance of
fundamental spatial relationships despite continuous evolution in specific
architectural expressions from medieval tower houses to Renaissance palaces.*

Similar patterns emerged in Siena, where courtyards represented the city’s
medieval identity, particularly evident in the shell-shaped Piazza del Campo.
Unlike the more rigid planning approaches observed in Central European
medieval cities, these Italian courtyards prioritized organic integration with
the existing urban fabric. Both cities employed courtyards as transitional
spaces between public and private realms, although Siena maintained more
purely medieval design elements while Florence embraced Renaissance innova-
tions that would ultimately influence architecture throughout Europe. This
convergence of styles created unique spatial relationships where wealthy fami-
lies displayed their status through larger building scales, superior materials,
and prominent urban locations—characteristics shared with medieval English
town designs but executed with distinctly Italian sensibilities.

West of Siena along the Mediterranean coast, Granada developed court-
yard traditions that reflected different religious and cultural imperatives.
Granada’s extraordinary palaces and dense urban fabric reveal how courtyard
principles adapted to mountainous topography and cultural difference while
maintaining fundamental spatial relationships, with the Alhambra complex
demonstrating mathematical precision in environmental calibration through
proportional relationships that optimize natural cooling, lighting, and ventila-
tion.* Granada’s Albaicin quarter presents a more intricate version of this
pattern, with densely packed courtyard houses creating a continuous urban
fabric through shared walls and interlocking volumes that negotiate the quar-
ter’s steep topography.** The resulting morphology demonstrates what Spanish
urban historian Antonio Orihuela Uzal terms “cellular compaction”—the
dense aggregation of similar spatial units to create complex urban tissues that
maintain essential qualities within individual cells despite extreme density.*
Despite apparent organic irregularity, rigorous morphological analysis reveals
consistent principles in how courtyards relate to adjacent spaces, how build-
ings aggregate into clusters, and how clusters form larger urban patterns. This
consistency beneath apparent irregularity creates what urban theorist
Christopher Alexander terms “living structure”—urban form that appears
natural rather than artificial precisely because it follows deeper organizational
principles comparable to those found in natural systems.*

Nearby Coérdoba transformed dramatically across three distinct epochs:
pre-Islamic Roman-Visigothic settlement, Islamic golden age, and post-Recon-
quista Christian dominance. Similarly, following the Reconquista, Toledo
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underwent gradual adaptation rather than complete redesign.* The monastery
of San Juan de los Reyes, commissioned in 1477 by Ferdinand II and Isabella
I, features a courtyard designed by Juan Guas as part of the Isabelline archi-
tectural project.* Its square plan with cruciform pathways creates an “internal-
ized exterior” mediating between enclosed and open spaces. Double-height
arcaded galleries with Gothic arches frame the courtyard, reflecting monastic
traditions where geometric rigor symbolized divine harmony. While Islamic
Toledo emphasized interiority and privacy, Christian transformation intro-
duced hierarchical and geometrically rigid spatial organizations. Yet, the
courtyard’s fundamental functions—environmental mediation, social organi-
zation, and symbolic expression—remained consistent across cultures.

Yazd represents perhaps the most environmentally complex application of
courtyard principles, with extreme vertical proportions, subterranean spaces,
and integrated wind-catchers creating remarkable microclimates within the
harsh desert environment. The city’s urban morphology demonstrates extraor-
dinary density without sacrificing livability through the careful orchestration
of multiple courtyard spaces at different scales.*’ Yazd represents perhaps the
most extreme expression of courtyard-generated urban form, with the aggre-
gation of introverted courtyard houses creating what Iranian urban historian
Masoud Kheirabadi describes as “negative space urbanism”—an urban fabric
defined primarily by voids within a continuous architectural mass rather than
by solid objects within open space.®® This distinctive morphology demonstrates
how basic principles of spatial organization can generate dramatically differ-
ent cultural expressions while maintaining fundamental relationships between
cellular units and larger urban systems. Despite apparent differences from
European urban patterns, Yazd’s urban fabric follows remarkably similar prin-
ciples in how individual courtyard units aggregate to form clusters, how clus-
ters combine to create neighborhoods, and how neighborhoods relate to larger
urban systems through graduated hierarchies of public, semi-public, and pri-
vate spaces.

The historic fabric of Yazd reveals how central courtyards served as the lit-
eral and metaphorical heart of traditional homes, orchestrating daily life
through a refined spatial hierarchy.® These courtyard houses, spanning from
the 11th-century Seljuk era to the 20th century, embody an intricate interplay
between “first-order spaces” directly bordering courtyards and “second-order
spaces” positioned beyond this primary ring. While courtyard-adjacent rooms
benefited from abundant natural light and ventilation, research reveals® that
certain deeper second-order spaces were no less architecturally sophisticated
than their courtyard-facing counterparts. These inner chambers served not
merely as service areas but also as back areas offering enhanced privacy, acous-
tic seclusion, and climatic moderation against Yazd’s extreme desert tempera-
tures. The multi-layered spatial arrangement created a graduated system of
privacy and functionality, allowing inhabitants to navigate between zones
according to seasonal shifts and social requirements. From the relatively regu-
lar grid of Florentine streets to the organic patterns of Granada’s Albaicin,
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from the monumental boulevards of Paris to the narrow winding passages of
Yazd, similar principles govern the relationship between individual courtyard
units and larger urban systems, creating similar environments through hierar-
chical spatial organization despite apparent differences in surface expression.>!

Our five case studies represent not isolated cultural artifacts but exemplary
manifestations of a single set of spatial principles adapted to specific regional
conditions through centuries of empirical refinement. The remarkable paral-
lels in their courtyard-generated urban forms—despite geographical separa-
tion, apparent cultural isolation, and different climatic challenges—provide
compelling evidence for convergent evolution in urban morphology. While
trade routes, diplomatic missions, and scholarly exchanges certainly facilitated
some architectural knowledge transfer between these regions—particularly
along Mediterranean and Silk Road networks—the evidence suggests that
courtyard-based urban forms emerged independently in response to similar
functional requirements rather than through direct cultural transmission.

The chronological development of these typologies often preceded major
periods of cross-cultural contact, and the specific local adaptations (such as
Yazd’s wind-tower integration, Paris’s hierarchical social filtering, or Granada’s
water management systems) reflect indigenous responses to particular cli-
matic, social, and topographical challenges rather than imported solutions.
Moreover, the fundamental organizational principles—privacy gradation, cli-
mate control, and social stratification through spatial sequence—address uni-
versal human needs that transcend specific cultural contexts, suggesting that
similar environmental and social pressures naturally generate comparable
architectural responses. China’s siheyuan, for instance, exemplifies this phe-
nomenon, developing sophisticated spatial hierarchies parallel to those in
Granada and Yazd despite complete cultural isolation. The sophisticated
wind-catcher systems of Yazd’s courtyard houses emerged independently from
similar environmental solutions in Granada’s Alhambra, with archaeological
evidence showing Yazd’s badgir technology developing during the 10th—12th
centuries while Granada’s comparable systems emerged in the 13th—14th cen-
turies through Andalusian innovations building on earlier Roman precedents,
with both traditions developing comparable systems for capturing prevailing
breezes and directing them through courtyard spaces despite minimal direct
cultural exchange.” The proportional systems governing Florentine palazzo
courtyards parallel those found in Yazd’s traditional houses, despite different
construction techniques and cultural contexts, with both traditions calibrating
dimensional relationships to optimize environmental performance through
similar principles.

Climate Response and Cultural Usage

The courtyard’s extraordinary persistence and adaptability across civilizations
stems from its remarkable multivalence—its capacity to simultaneously address
multiple challenges through seemingly simple volumetric relationships that
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transcend specific cultural origins yet respond to climatic circumstances in
consistent ways. Environmental physics reveals how similar principles of ther-
mal mass, shade control, air movement, and evaporative cooling operate in
courtyard configurations across disparate geographical contexts, with propor-
tional relationships calibrated to specific climatic conditions while following
fundamental principles of environmental moderation.>

This adaptive quality is consistently evident across diverse geographical
contexts, extending to the mathematical relationships governing courtyard
proportions across different climatic contexts. In hot-arid regions like Yazd,
courtyard height-to-width ratios typically range between 1:1 and 2:1, creating
relatively narrow vertical spaces that maximize shade while allowing sufficient
air movement.>* Courtyard houses in these hot climates developed relatively
extreme vertical proportions with high surrounding walls, intricate wind-
catchers (badgirs), deciduous vegetation, and sophisticated water features that
generate remarkable cooling effects through the shade generation, stack venti-
lation, and evaporative processes.”® These courtyards function as thermal regu-
lators, with temperature differentials between interior courts and exterior
streets sometimes exceeding 15°C during summer months.®® The compact
urban fabric with shared walls minimizes heat gain, while courtyards capture
cool night air and gradually release it during daylight hours. And Yazd is not
the only desert city that has adapted these architectural features; courtyard
houses in places like Ghadames, Libya, similarly maintain nearly constant
comfortable temperatures despite extreme outdoor conditions, significantly
outperforming modern buildings in thermal performance.

Granada’s Alhambra and Generalife complexes represent intermediate
adaptations to the Mediterranean climate of southern Spain, with propor-
tionally shallower courtyards and more abundant water features reflecting
greater availability of this precious resource compared to Yazd. The Court of
the Lions exemplifies this approach, with slender columns, perforated screens,
and carefully calibrated water channels creating natural air conditioning
through evaporative cooling within a mathematically precise spatial frame-
work.’” This sophisticated environmental calibration finds remarkable paral-
lels in Fez’s Funduq al-Najjarin and traditional Moroccan riads (courtyard
houses), where courtyard proportions—also typically ranging from 1:1 to 1:2
in plan—create vertical air columns generating stack ventilation effects that
maintain thermal amplitudes within 5-7°C despite external temperature fluc-
tuations of 15-20°C.

Moving northward to the Tuscan hill towns of Florence and Siena, court-
yard proportions shift toward greater horizontal expansion relative to height,
with height-to-width ratios typically ranging between 1:1.5 and 1:2. These
dimensions optimize for the region’s temperate Mediterranean climate, with its
distinct seasons.® The Palazzo Pubblico of Siena and Palazzo Vecchio of
Florence feature courtyards with broader proportions that capture maximum
sunlight during cooler months while still providing essential shade during sum-
mer. The surrounding arcades and galleries create intermediate microclimates
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that bridge the gap between fully exposed and fully enclosed spaces. Similar
environmental strategies appear in Tunis’ medieval medina courtyards, where
arches simultaneously frame views, direct movement, provide structural sup-
port, and create microclimate zones mitigating Tunisia’s harsh summer
conditions.

In cooler northern regions like Paris, courtyard height-to-width proportions
often widen further to 1:2 or even 1:3, maximizing solar penetration during
winter months. The city’s courtyard configurations feature the broadest pro-
portional relationships, prioritizing natural light penetration during the
region’s extended cloudy periods while still maintaining the fundamental spa-
tial dialectic between interiority and exteriority. Similarly, courtyard structures
in the colder climates of Central Europe were built following proportional rela-
tionships that balance light penetration with wind protection, featuring small,
introverted configurations with minimal vegetation and limited openings to
reduce heat loss while still capturing precious sunlight. Thus, temperate regions
employed courtyard variations with less dependence on environmental modifi-
cation, while tropical courtyards prioritized cross-ventilation with tall, narrow
configurations and highly porous facades. These consistent proportional rela-
tionships reflect not cultural borrowing but parallel empirical refinement, as
evidenced by the independent development of similar dimensional systems
across regions with documented limited architectural exchange. For instance,
the approximately 1:1.5 height-to-width ratios characteristic of 12th-century
Andalusian courtyards in cities like Cordoba and Seville emerged through
Umayyad and later Almoravid building traditions that drew primarily on
North African and earlier Visigothic precedents,®® while contemporaneous
Persian examples in cities like Isfahan and Kashan developed comparable pro-
portional systems through distinctly Seljuk architectural practices rooted in
Central Asian nomadic traditions and Sassanian palace complexes.’! Similarly,
the courtyard proportions found in 13th-century Florentine palazzi evolved
from earlier Tuscan tower-house typologies and Roman atrium traditions,*
developing independently from both Iberian and Persian courtyard systems
despite occasional diplomatic and mercantile contacts. These parallel develop-
ments occurred during periods when direct architectural knowledge transfer
was limited by political fragmentation, religious boundaries, and the practical
constraints of medieval travel,® suggesting that similar environmental pres-
sures and functional requirements naturally generated comparable dimen-
sional solutions across diverse cultural contexts.

Contemporary computational analysis® confirms the remarkable sophisti-
cation of these historical courtyard configurations through advanced mode-
ling techniques that reveal complex environmental behaviors emerging from
seemingly simple geometric relationships. Computational fluid dynamics
(CFD) simulations demonstrate how traditional courtyard proportions opti-
mize ventilation, solar gain, and thermal storage through precise three-
dimensional relationships that would be difficult to achieve through theoretical
calculation without advanced computational tools, suggesting that the
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designers and builders of these spaces reached refinement through generations
of empirical observation. Systematic dimensional analysis® allows precise
examination of the proportional relationships governing courtyard configura-
tions across different cultural contexts, revealing remarkable mathematical
consistency despite apparent stylistic diversity. The dimensional relationships
between courtyard width, height, and depth demonstrate consistent patterns
optimized for specific climatic conditions, with similar proportional systems
appearing independently across geographically separated traditions. These
computational analyses confirm what traditional builders achieved through
empirical observation, revealing sophisticated environmental calibration
through seemingly simple geometric relationships that would be difficult to
achieve by theoretical calculation alone, suggesting instead refined spatial
intelligence embedded within building traditions and transmitted through
practice rather than theory.

Anthropological analysis demonstrates how courtyard spaces simultane-
ously function as social organizers, security mechanisms, and symbolic
domains across cultures, mediating between community and privacy through
graduated spatial hierarchies that physically manifest social relationships.
Beyond climatic adaptation, medieval courtyards served essential social func-
tions across cultures. In Florence and Siena, they displayed wealth and status
while establishing transitional zones between public streets and private interi-
ors, fundamentally shaping urban social interactions and allowing the elite
to conduct business in elegant semi-private spaces. In Islamic contexts like
Granada, courtyards facilitated both intellectual exchange and religious prac-
tice simultaneously. The Nasrid College’s courtyard contained a significant
library housing important works from across the Islamic world, creating a spa-
tial framework for scholarly activities. Meanwhile, in Yazd’s residential con-
texts, courtyards orchestrated daily life according to seasonal rhythms and
social hierarchies, demonstrating how this architectural form successfully
mediated between environmental constraints and cultural imperatives. Cairo’s
architectural heritage demonstrates a masterful understanding of how built
environments respond to social, religious, environmental, and urban impera-
tives, with the courtyard as a fundamental organizing principle.”” The Ibn
Tulun Mosque (876-879 CE) and the Wikala of Bazar’a (17th century) reveal
how this spatial archetype has been continuously reinterpreted across nearly a
millennium. In Ibn Tulun, the monumental sahn dominates the composition,
occupying approximately 92 X 92 meters, creating one of the largest enclosed
voids in ninth-century Islamic architecture. The Wikala of Bazar’a organizes
commercial and residential functions around a rectangular open courtyard,
with two entrances ensuring privacy and separating commercial traffic from
residential guests.

Religious and cultural symbolism shows how similar spatial organizations
can embody diverse metaphysical conceptions, from Persian paradise gardens
with quadripartite water channels to Spanish palatial courtyards with astro-
nomical alignments, revealing how similar spatial configurations can express
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vastly different cultural narratives through shared syntactical principles.®
Space syntax analysis, developed by Bill Hillier and Julienne Hanson, provides
quantitative confirmation of the sophisticated spatial hierarchies embedded
within courtyard-generated urban fabrics.® By mapping patterns of connectiv-
ity, depth, integration, and control across urban systems, these computational
techniques reveal consistent principles in how courtyard configurations gener-
ate graduated transitions between public and private realms despite diverse
cultural expressions. From the aristocratic /idtels of Paris to the merchant pal-
aces of Florence, from the dense residential quarters of Granada to the laby-
rinthine neighborhoods of Yazd, similar patterns emerge in how courtyard
spaces structure social relationships through carefully calibrated spatial
sequences, suggesting broader human principles in the relationship between
spatial configuration and social organization.

Scaling the Courtyard from Intimate to Public

The courtyard’s remarkable persistence across civilizations stems partly from
its extraordinary scalability—its capacity to organize space effectively at mul-
tiple dimensions from intimate domestic gardens measuring just a few meters
across to monumental urban plazas spanning hundreds of meters. This dimen-
sional flexibility, while maintaining essential spatial characteristics, demon-
strates how courtyard configurations represent not merely a building typology
but a fundamental spatial language adaptable across scales. From room to
building to urban district, similar principles of spatial organization create
nested hierarchies that structure the entire urban environment through consist-
ent relationships despite variations in dimension.

This scalar versatility helps explain the courtyard’s extraordinary persis-
tence across civilizations as a spatial strategy that remains effective despite
changing urban requirements and functions. Architectural theorist Christopher
Alexander™ identifies this phenomenon as “levels of scale”—the recurrence of
similar spatial patterns at different dimensions, creating coherence across an
urban environment through consistent relationships in spite of differences in
size. This consistency creates what environmental psychologist James
J. Gibson” terms “affordances”—recognizable spatial opportunities that
remain legible despite changes in scale because they maintain fundamental
relationships to human bodily experience across dimensions.

The scalar flexibility of courtyard configurations creates what urban theo-
rist Leon Krier identifies as “the urban room”—enclosed void space function-
ing as an exterior room within the urban fabric, maintaining human scale
despite variations in absolute dimension through proportional relationships
that reference fundamental bodily experiences of enclosure, prospect, and spa-
tial navigation. A small domestic courtyard of 20 x 30 feet and a grand public
plaza of 200 x 300 feet can both maintain similar height-to-width ratios (such
as 1:2) that create comparable sensations of spatial containment. In both cases,
the defining walls or buildings remain visually comprehensible from the center,
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allowing individuals to perceive the entire space as a single enclosed entity with
readable boundaries rather than an unbounded void. The proportional rela-
tionships ensure that, whether intimate or monumental, these spaces maintain
what environmental psychologists call “spatial legibility”—the ability to
understand one’s position within a comprehensible spatial structure. From
intimate domestic courts to monumental urban plazas, these “urban rooms”
create familiar spatial experiences through consistent relationships between
height, width, enclosure, and openness. This consistency helps explain the
courtyard’s extraordinary persistence across civilizations as a spatial strategy
that remains effective despite changing urban requirements, creating what phe-
nomenologist Gaston Bachelard might term “inhabited space” that resonates
with fundamental aspects of human spatial experience because both small and
large courtyard spaces engage the same basic human need for shelter (overhead
protection), prospect (visual control of surroundings), and refuge (defensible
boundaries), scaled appropriately to feel neither claustrophobic nor over-
whelming but rather proportioned to human perceptual capabilities.”™

The Naghsh-e Jahan Square embodies symbolic meaning through indige-
nous conventions and global influences. Rather than using a centralized
Mandala archetype, it employs binary spatial organization, encoding cultural
symbolism in spatial relationships. The design balances deductive—perceptive
and empirical urban planning approaches, with form representing societal val-
ues in time and space. Lynch and Rapoport’s theories are visible in how the
square functions as a symbol system reflecting contemporary values. The com-
plex shows how culture—a dynamic conceptual process tied to identity—
shapes spatial organization through human perception. As a cultural text,
Naghsh-e Jahan integrates the indigenous “principle of four,” mythological
duality concepts expressed through Maydan and Eyvan, and Renaissance
urban innovations, creating a spatial language that communicates across time.
The square demonstrates how built environments carry cultural meaning while
balancing material demands with artistic and psychological needs within a
cohesive urban framework.”

The scalability of courtyard principles demonstrates a sophisticated under-
standing of what mathematician Benoit Mandelbrot identified as “fractal
geometry”—self-similar patterns that maintain consistent relationships across
different scales. From the intimate Court of the Lions in Granada’s Alhambra
to the monumental Piazza San Marco in Venice, similar principles of enclo-
sure, threshold, and center create comparable spatial experiences despite dra-
matic differences in absolute size. This scalar consistency creates what urban
theorist Kevin Lynch™ termed “legible environments”—urban spaces that
remain comprehensible despite complexity because they maintain consistent
spatial relationships. The persistence of these scalar relationships across diverse
cultural contexts suggests general principles in how human spatial cognition
operates across scales rather than culturally specific spatial organizations.

The monumental scale of Isfahan’s Naghsh-e Jahan Square (510 X 160
meters) demonstrates how courtyard principles can structure entire urban
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districts while maintaining fundamental spatial relationships.” This colossal
public space functions simultaneously as a civic courtyard, a forecourt to royal
precincts, and a dramatic setting for religious and commercial structures, yet
maintains human scale through carefully calibrated architectural elements that
create intermediate dimensions within the vast space. The square’s human
scale emerges through specific design features: the two-story arcaded buildings
that define the perimeter create a consistent cornice line that establishes visual
boundaries; the rhythmic repetition of arched openings in the galleries pro-
vides a measurable module that allows visitors to comprehend the space’s
dimensions; raised platforms and steps create intermediate levels that break
down the vast ground plane; and strategically placed architectural features
such as fountains, lamp posts, and sculptural elements provide reference points
that help orient visitors within the enormous space.

The integration of these perspectives reveals how Naghsh-e Jahan Square
operates on multiple levels simultaneously. While deeply rooted in Persian cul-
tural traditions and symbolic systems, the square also demonstrates universal
principles of spatial organization that transcend cultural boundaries. The frac-
tal nature of its design—maintaining consistent relationships across different
scales—suggests that effective urban design must balance cultural specificity
with fundamental aspects of human spatial cognition. This dual character
allows the square to function as both a culturally specific “text” that commu-
nicates indigenous values and meanings, and as a universal example of how
architectural design can create legible, human-scaled environments even at
monumental scales. The success of this integration demonstrates the sophisti-
cated understanding of spatial relationships that characterizes great urban
design across cultures and historical periods (Figure 1.4).

The nested hierarchy of courtyards within our case studies reveals a sophis-
ticated understanding of how spatial patterns can create coherence across
dimensions. In Yazd, domestic courtyard houses aggregate into neighborhood
clusters organized around larger communal courts, which in turn relate to
monumental religious courts in a continuous spatial system spanning multiple
scales. This pattern creates what urban morphologist Bill Hillier terms “depth
hierarchy”’*—graduated transitions between public and private realms that
structure the entire urban environment through consistent spatial relation-
ships. Similar nested hierarchies appear in Granada’s Alhambra complex,
where courtyard principles organize space from intimate domestic contexts to
monumental palatial expressions, creating coherence through proportional
consistency rather than dimensional uniformity.

Operative History and Cultural Analysis

Urban space history employs an inductive approach starting with the physical
perception of place—documenting orientation, spatial division, and geometric
patterns; analyzing integration with surrounding urban structure; identifying
deviations and breaks in spatial boundaries; comparing building materials and
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Figure 1.4 Comparison of St. Mark’s Square (Venice) and Nagqsh-e Jahan Square
(Isfahan). Top left: St. Mark’s Square, 1890. Library of Congress (LC-DIG-
ppmsca-31724). Top right: Architectural plan by Antonio Quadri and
Dionisio Moretti, 1831. Public Domain. Bottom left: Nagsh-e Jahan Square
by Xavier Pascal Coste, 1867. Public Domain. Bottom right: Bird’s eye view
plan by Gerard Hofstede van Essen, 1703. Leiden University Library
(COLLBN Port 314 I N 58).

forms; creating mass models to make large-scale spatial relationships tangible;
mapping uses and development networks; and distinguishing between enclosed
and open spaces. Through this methodological lens, the medieval courtyard
emerges not merely as an architectural convenience but as a sophisticated spa-
tial solution that successfully balanced environmental performance, social
function, and cultural expression across remarkably diverse contexts.

The methodology we employ in this volume involves multiple complemen-
tary approaches. First, we utilize what Italian architectural historian Saverio
Muratori”’ termed “operative history”—the analysis of historical environ-
ments not as static artifacts but as dynamic processes that reveal fundamental



24 Medieval Courtyard Design

principles of spatial formation. This approach requires careful examination of
building materials, construction techniques, spatial proportions, and environ-
mental adaptations across diverse cultural contexts, identifying consistent pat-
terns within apparent diversity. Second, we employ what anthropologist
Clifford Geertz” called “thick description”—detailed documentation of how
courtyard spaces function within their specific cultural contexts, examining not
merely physical form but the social practices, cultural meanings, and environ-
mental relationships embedded within spatial configurations. Third, we apply
computational analysis techniques, including fluid dynamics simulation, ther-
mal modeling, space syntax analysis, and parametric modeling, to reveal com-
plex behaviors in historical courtyard configurations that might escape
conventional observation.

This multi-layered methodological approach allows us to penetrate beyond
surface appearances to reveal deeper spatial principles operating across diverse
cultural contexts. By combining historical, anthropological, and computa-
tional perspectives, we can identify fundamental patterns in courtyard-
generated urban form that transcend specific cultural expressions, revealing
architecture not merely as a cultural product but as sophisticated spatial
knowledge embedded within building traditions. This methodological synthe-
sis provides a framework for understanding medieval courtyard urbanism that
balances recognition of cultural specificity with identification of fundamental
spatial principles, thereby avoiding both cultural relativism that blinds us to
profound consonances and a blanket universalism that erases genuine diversity.

Cities contain compressed historical layers that determine today’s cultural
landscape, and courtyards serve as particularly revealing windows into these
urban palimpsests. What appears flat in contemporary urban spaces originally
possessed spatial dimensions that have been compressed through time, with
archaeological excavations revealing these layers at different depths and pro-
viding crucial clues to a city’s historical topography. The careful analysis of
these urban palimpsests reveals not merely architectural history but the evolu-
tion of spatial thinking across cultural boundaries, providing insights into how
different cultures developed similar courtyard solutions on their own through
trial and error over many generations, rather than copying designs from other
places or following abstract theories. Archaeological evidence shows that
courtyard designs developed gradually over many generations within each
region’s own building traditions, rather than appearing suddenly as copies from
other places; the timing of these developments shows that similar courtyard
forms emerged in different regions when there was little contact between these
cultures; excavations reveal that basic courtyard principles were present from
the very beginning of each building tradition, not added later from outside
influences; and each region used local materials, construction methods, and
design details that reflected their own environment and customs rather than
copying foreign techniques.

The consistent patterns revealed through comparative analysis of our case
studies suggest what architectural theorist Christopher Alexander” terms
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“generative sequences”’—fundamental spatial principles that produce coherent
urban forms across diverse cultural contexts through similar processes despite
differences in specific expressions. These morphogenetic principles operate
across scales from individual building to urban district, creating what Saverio
Muratori® identified as “processual typology”—the evolution of built form
through consistent relationships despite continuous transformation of specific
elements.

First among these morphogenetic principles is what we might term “cellular
autonomy within morphological coherence”—the capacity of individual
courtyard buildings to maintain internal spatial integrity while participating in
larger urban patterns through consistent relationships with adjacent struc-
tures. Across our case studies, similar patterns emerge in how courtyard build-
ings negotiate the tension between architectural independence and urban
integration, maintaining distinctive spatial organization internally while con-
tributing to coherent urban blocks externally. This principle explains how
diverse urban fabrics achieve remarkable consistency despite the continuous
evolution of individual buildings, with new structures respecting fundamental
spatial relationships while introducing idiosyncratic local variations. The rela-
tionship between individual courtyard buildings and their broader urban con-
texts reveals consistent patterns across our case studies despite distinct cultural
and geographical settings. The courtyard emerges as a fundamental cellular
unit within larger urban systems, creating what Dutch architect N.J. Habraken®!
terms “levels of control”—spatial hierarchies extending from individual rooms
to building complexes to urban districts.

Recent advances in computational analysis have confirmed morphological
consistencies in courtyard configurations across diverse cultural contexts
through both space syntax analysis and fluid dynamics simulations. While Bill
Hillier and Julienne Hanson’s work identifies comparable patterns of spatial
connectivity that suggest broad general principles in how courtyard configura-
tions generate urban tissues, CFD simulations simultaneously reveal the envi-
ronmental sophistication embedded within these traditional forms. These
computational approaches demonstrate how seemingly simple geometric
arrangements—whether narrow vertical courtyards creating venturi effects in
hot-arid Yazd or broader courtyards balancing ventilation with solar access in
temperate Florence—address both general aspects of human spatial behavior
and specific climatic requirements. The persistence of these aggregation pat-
terns across cultures and archacological time slices reveals what urban mor-
phologist M.R.G. Conzen®? terms “morphological periods,” confirming that
builders achieved through empirical refinement over generations a sophisti-
cated environmental understanding.

Medieval Courtyards and Contemporary Architecture

Beyond historical analysis, this examination of medieval courtyard urbanism
offers valuable lessons for contemporary architectural practice facing parallel



26  Medieval Courtyard Design

challenges of environmental sustainability, social cohesion, and urban density.
The sophisticated passive environmental strategies embedded within tradi-
tional courtyard configurations provide compelling precedents for sustainable
design across diverse climatic contexts. From the thermal mass and evaporative
cooling systems of desert courtyards to the solar optimization of northern
European examples, these historical solutions demonstrate how simple spatial
relationships can create remarkable environmental performance without
requiring advanced technology or energy inputs. Contemporary computa-
tional analysis confirms the effectiveness of these traditional solutions, with
thermal modeling demonstrating how courtyard configurations can signifi-
cantly reduce energy requirements for heating and cooling through passive
means alone.

The social dimensions of courtyard urbanism offer equally valuable lessons
for contemporary urban design, which struggles with problems of atomiza-
tion, isolation, and community dissolution. The graduated spatial hierarchies
embedded within courtyard-generated urban fabrics create sophisticated
thresholds between public and private realms, fostering community interaction
while preserving individual privacy—addressing the fundamental tension
between collective and individual needs that continues to challenge contempo-
rary urbanism. Traditional courtyard neighborhoods demonstrate how high
densities can be achieved without sacrificing livability through carefully cali-
brated spatial relationships that balance community integration with individ-
ual autonomy, providing valuable precedents for contemporary developments
seeking to achieve similar social and spatial qualities.

The holistic integration of environmental, social, and symbolic dimensions
within traditional courtyard configurations offers a compelling model for con-
temporary sustainable design, which seeks to move beyond narrow technical
solutions toward more comprehensive approaches that address the full com-
plexity of human dwelling. By recognizing architecture not merely as technical
problem-solving but as the creation of meaningful environments that simulta-
neously address practical requirements and deeper human needs, we gain a
valuable perspective on contemporary challenges of sustainability, community,
and placemaking. These historical examples demonstrate how architecture can
achieve remarkable sophistication through simple means, creating environ-
ments that remain valuable and relevant across centuries despite changing cul-
tural contexts, technological capabilities, and functional requirements.

The theoretical framework of convergent evolution offers a valuable model
for understanding cross-cultural development in the medieval world beyond
architecture alone, suggesting how similar social, economic, and intellectual
patterns might emerge across apparently unrelated contexts through parallel
responses to widespread challenges rather than through direct cultural trans-
mission. This perspective encourages broader reconsideration of medieval
cross-cultural exchange, suggesting more complex patterns of development
than the linear diffusion models that have dominated historical disciplines
since the 19th century. By recognizing multiple centers of innovation
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responding to local conditions through parallel experimentation rather than
through cultural borrowing, we establish a more nuanced understanding of
medieval development that acknowledges the sophisticated achievement of
diverse traditions without requiring explanations based on cultural hierarchy
or dominance.

This volume thus proposes not merely a new interpretation of medieval
courtyard architecture but a fundamental reconsideration of how we concep-
tualize architectural development across cultural boundaries. By recognizing
the profound spatial consonances that transcend apparent differences in style,
ornament, or construction technique, we establish a framework for under-
standing architecture as sophisticated spatial thinking rather than merely as
cultural expression or technical problem-solving. In the simple yet profound
space of the courtyard, we find not merely a historical type but a continuing
source of spatial wisdom that transcends specific cultural contexts to address
fundamental aspects of human dwelling across time and place.

The medieval courtyard speaks to us across centuries with remarkable clar-
ity, offering not merely precedents but principles that address the fundamental
conditions of human dwelling. The courtyard reveals itself as both archetypal
and adaptive, maintaining core spatial relationships while responding to spe-
cific cultural and environmental conditions. In recognizing these spaces not as
isolated cultural expressions but as parallel responses to common human chal-
lenges, this book establishes a framework for architectural understanding that
transcends conventional boundaries while honoring genuine cultural diversity.
The seemingly simple void bounded by solid divulges an architectural wisdom
of extraordinary depth and enduring relevance—a spatial intelligence that
speaks to the most fundamental aspects of human experience across time and
culture.

Structure of the Book

This book unfolds through three interconnected sections that systematically
examine courtyard architecture as a universal spatial phenomenon. Part I:
Introduction and Foundation establishes the theoretical groundwork through
Chapters 1 and 2, where Khosrow Bozorgi introduces the courtyard as an
adaptable architectural concept transcending cultural boundaries and devel-
ops the revolutionary concept of “convergent evolution” in architecture.
Rather than attributing architectural similarities to cultural diffusion, this
foundational analysis demonstrates how comparable environmental, social,
and security challenges independently produced analogous spatial solutions
across civilizations with limited contact, spanning from 8th-century Beijing to
16th-century colonial Mexico and revealing courtyards as embodied spatial
intelligence addressing universal human needs.

Part II: From Cross-Cultural Precedents to Archetypal Urban Formation
forms the book’s substantive core, methodically traversing diverse geographical
and temporal matrices through five regional case studies that illuminate how
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courtyard morphologies emerge as responses to analogous imperatives despite
cultural isolation. Peter Soppelsa’s analysis of Parisian courtyards reveals their
evolution from medieval refuges to modern necessities, while Gianluca Belli
traces Florentine domestic architecture’s transformation from simple medieval
spaces to sophisticated Renaissance elements. Fabio Gabbrielli and Michele
Pellegrini examine Sienese civil architecture, Juan Manuel Barrios Rozua
explores Granada’s multicultural architectural crossroads spanning Nasrid to
Renaissance periods, and Khosrow Bozorgi investigates Yazd’s desert adapta-
tions and urban hierarchies. Part III: Synthesis and Conclusion culminates the
investigation in Chapter 8, where Bozorgi proposes a unified field theory of
architectural space that recognizes courtyards as manifestations of transcul-
tural spatial consciousness—a worldwide spatial language with distinctive cul-
tural dialects that challenges conventional architectural historiography and
establishes void-centered space as architecture’s generative principle.

Part I: Introduction and Foundation

Chapter 1 — The Courtyard as Adaptable Concept

This chapter, written by Khosrow Bozorgi, serves as the theoretical foundation
and introduction to the book, establishing the courtyard as a universal archi-
tectural archetype that transcends cultural boundaries. The chapter introduces
the concept of “convergent evolution” in architecture, arguing that similar
courtyard solutions emerged independently across diverse civilizations rather
than through cultural diffusion. Bozorgi challenges traditional architectural
historiography that compartmentalizes buildings by style or cultural origin,
instead demonstrating how courtyards consistently resolve fundamental
human tensions between privacy and community, shelter and openness. The
chapter presents the theoretical framework for understanding spatial conso-
nances across cultures and introduces the five primary case studies (Paris,
Florence, Siena, Granada, and Yazd) that will be examined in detail in subse-
quent chapters, positioning courtyard architecture as embodied spatial intelli-
gence that addresses universal human needs while adapting to specific local
conditions.

Chapter 2 — Convergent Evolution in Courtyard Architecture: A
Cross-Cultural Analysis

Chapter 2, written by Khosrow Bozorgi, examines courtyard architecture
across diverse cultural contexts from the 8th to 16th centuries CE, challenging
Eurocentric discourse through “convergent evolution” theory. Rather than
attributing similarities to cultural diffusion, this analysis demonstrates how
comparable environmental, social, and security challenges independently pro-
duced similar spatial solutions across civilizations with limited contact. Case
studies span Beijing, Vienna, Prague, Oxford, Maulbronn, Cairo, Fez, Tunis,
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Granada, colonial Cuba and Mexico, Toledo, Kerman, and Isfahan. Evidence
supports independent development through temporal precedence, environ-
mental correlation, and cultural specificity within morphological similarity.
The concept of “spatial consonance” emerges as a unifying framework, reveal-
ing courtyards as “internalized exteriors” mediating opposing spatial condi-
tions while addressing fundamental human needs. This suggests environmental
and social pressures produce consistent spatial responses across disparate civi-
lizations, supporting convergent rather than diffusionist explanations.

Part I1: From Cross-Cultural Precedents to Archetypal
Urban Formation

Chapter 3 — Paris Courtyards: Definitions and Diversity

Chapter 3, written by Peter Soppelsa, analyzes the historical evolution and
diverse meanings of courtyards in Paris from medieval times to the present.
Author Peter Soppelsa explores how courtyards represent “architectural ambi-
guity,” serving multiple functions as spaces that blur boundaries between pub-
lic/private, indoor/outdoor, and construction/landscape. The study traces how
Parisian courtyards evolved from medieval refuges and aristocratic mansion
features to modern apartment building necessities. Key themes include their
role in social hierarchy (with privacy correlating to wealth), their function as
workspaces for artisans and domestic labor, and their significance as sites of
memory, violence, and resistance. The chapter demonstrates how these spaces
both reflected and shaped Parisian social inequalities while serving as venues
for commerce, communication, and cultural expression throughout the city’s
development (Figure 1.5).

Chapter 4 — The Courtyards in Florentine Domestic Architecture of the
Medieval and Renaissance Period

Chapter 4, written by Gianluca Belli, examines the evolution of courtyards in
Florentine domestic architecture from their medieval origins through the
Renaissance period. The chapter traces the courtyard’s development from sim-
ple uncovered spaces (curiae or curtes) behind row houses to sophisticated
architectural elements. Through meticulous analysis of documentary evidence,
archaeological findings, and extant structures, the author demonstrates how
courtyards emerged not from Roman atria but rather from consortium squares
and service areas, gradually transforming into multifunctional spaces that
mediated between public and private spheres. Belli elucidates the courtyard’s
complex social functions—simultaneously serving as a transitional threshold,
business venue, ceremonial space, and summer living area—by examining con-
temporary documents, literary references from Boccaccio and Sacchetti, and
family histories of prominent Florentine dynasties including the Medici,
Rucellai, and Strozzi (Figure 1.6).
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Figure 1.5 Panoramic view of Paris from the Arc de Triomphe showing the historic
cityscape and architectural landmarks, 2014. Public Domain, via Wikimedia
Commons.
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Figure 1.6 Aerial view of Florence displaying the Palazzo Vecchio tower, the medieval
urban core characterized by traditional terracotta roofing, and the sur-
rounding Tuscan landscape. (Photograph © Khosrow Bozorgi, 2023.)

Chapter 5 — The Courtyard in Middle Ages: Civil Architecture in Siena

Chapter 5, written by Fabio Gabbrielli and Michele Pellegrini, examines the
evolution of courtyards in medieval Siena’s civil architecture from the 12th to
the 14th centuries, analyzing documentary sources and surviving structures.
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Figure 1.7 Bird’s eye view of Siena, Italy, showcasing the medieval cityscape with its
distinctive Torre del Mangia bell tower rising above Piazza del Campo.
(Photograph © Khosrow Bozorgi, 2023.)

The authors find that common housing typically followed a row house model
without internal courtyards, instead featuring rear gardens for cultivation and
craft activities. Courtyards were primarily associated with aristocratic com-
plexes and seats of power, with the oldest surviving example being the 13th-cen-
tury Ugurgeri fortress. From the early 14th century, courtyards evolved from
functional spaces into genuine design elements, particularly in public buildings
like the Palazzo Comunale, where porticoed courtyards with octagonal brick
pillars served both practical and representational purposes. The communal
authority played a crucial role in establishing the courtyard as an essential
architectural feature in Sienese Gothic architecture (Figure 1.7).

Chapter 6 — Granada’s Architectural Legacy: A Study of Historic Courtyards
and the Alhambra

Chapter 6, written by Juan Manuel Barrios Roztia, examines Granada’s diverse
courtyard architecture spanning three centuries (1238-1532), from the city’s
establishment as the capital of the last Muslim kingdom of al-Andalus through
its transformation under Catholic rule. The study analyzes 17 distinctive court-
yards representing different cultural periods: Muslim Nasrid designs (includ-
ing the renowned Court of Lions in the Alhambra and the Generalife’s garden
courtyards), Gothic cloisters like San Jeroénimo Monastery, Renaissance inno-
vations such as Charles V’s unique circular courtyard, and hybrid Mudéjar
adaptations in noble residences like Casa de Castril. The chapter demonstrates
how Granada became an architectural crossroads where Muslim, Castilian,
and Italian Renaissance influences merged, creating innovative spatial
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solutions that served as both functional living spaces and symbols of social
status, while showcasing Granada’s role in influencing Spanish and Moroccan
design traditions (Figure 1.8).

Chapter 7 — Yazd’s Spatial Hierarchies: Courtyard Typology and the Genesis
of Urban Form

Chapter 7, written by Khosrow Bozorgi, examines how courtyard architecture
in the medieval city of Yazd, Iran, fundamentally shaped urban development
and reveals remarkable parallels with other medieval cities worldwide. The
study explores seven interconnected themes: Yazd’s historical development as
a desert oasis, the morphological analysis of Persian courtyard houses, climate
adaptation methods compared with cities like Bulla Regia and Granada, the
ganat water system’s influence on urban form, the role of mosque complexes in
city development, and the transformation of microclimatic solutions into mac-
ro-scale urban patterns. Through comparative analysis with European and
North African cities, the chapter demonstrates how similar environmental
pressures led to convergent architectural solutions across different cultures,
offering valuable insights into enduring city planning principles that emerged
independently across medieval societies (Figure 1.9).

Figure 1.8 View of Granada from the Alhambra fortress, Spain. (Photograph ©
Khosrow Bozorgi, 2023.)
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