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SUMMARY

Designing the courtyard house with climate, and not against it, is nothing new. It is the 

way in which buildings were constructed for thousands of years.

Humankind designs courtyard houses and urban forms in different types of climate. 

People learn how to take advantage of the winds, breezes, solar energy etc. These types 

of dwellings have logic in their form and design, which offers them maximum protection 

from the harsh weather.

Nevertheless, in the recent past, planners and architects have been led to ignore the 

climatic context of urban form and buildings. They dependent on fossil fuel and 

sophisticated technology to achieve human comfort mechanically. Now that the demands 

on planners and architects are changing, the most important challenge is to create and 

adopt urban forms and architectures which shelter people in a sustainable method like the 

courtyard house.

This Master’s Report provides an introduction to the courtyard house and its urban 

form in relation to the climate as used in the past. It offers general strategies for courtyard 

house design in two selected climates: 1) Hot-humid presented by Doha in Qatar and 2) 

Hot-arid presented by Tucson in Arizona USA. Also, it provides examples of recently 

designed courtyard houses for these two types of climate. Finally, the research ends with 

a general conclusion.
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PREFACE AND METHODOLOGY

Throughout history, human kind has struggled to build shelters that accommodate the 

basic needs related to survival, as well as to provide an environment favorable to 

physiological and psychological requirements. Human kind needs a place of peace and 

privacy from the greater, hostile, amorphous outside; world a space which also receives 

its share of day and night, sun and moon, heat and cold. During years of effort to achieve 

that environment, many types of vernacular dwellings emerged as solutions to dwelling 

in extreme climates. Among the most pervasive is the courtyard house.

“Courtyard” usually suggests a part of the house shut in by walls, or at least a partly 

open room allowing circulation to various parts of the house and serving as a family 

gathering place. Throughout history, it has played an important role. In many traditional 

buildings, both ancient and vernacular, some bright solutions have been found for the 

architectural problems of resisting extreme weather and maintaining a comfortable indoor 

climate. By necessity, these solutions worked with simple materials through the 

manipulation of the geometry of form, through the relationship of buildings to one 

another, and through the relationship of buildings to topography. Examples can be seen in 

the encampments of nomadic people, the dwellings built in non-urban locations or 

villages, and the courtyard houses of hot humid, and hot arid zones, etc. All of these 

manifest a simple truth: people do not really master the environment. What they do is 

create a sheltered environment by which to control local climatic conditions.

This Master’s Report focuses on one particular traditional dwelling type, the courtyard 

house-one of the oldest housing forms developed to satisfy social, cultural, and thermal 

requirements. There are two important factors that are necessary for the success of the 

courtyard house: climate and orientation. Climate has been a very important issue in the 

spread of the courtyard house through history, especially in hot weather regions. For this 

reason, the courtyard house is a successful house form that has been applied to residential 

construction in hot humid and hot arid regions. With respect to orientation, in hot humid 

regions the courtyard house has to be large and oriented toward the prevailing wind and 

breeze, while in hot arid regions it has to be smaller and oriented away from the wind.



My interest in the courtyard house goes back to my childhood house in Doha, Qatar 

where I was bom and raised. For that reason, this type of house has captured my interest 

to study and analyze within extreme climates.

The objective of this Master’s Report is to introduce a traditional housing layout, the 

courtyard house, through histoiy, and synthesize how this type of house is functional, 

especially in hot humid and hot arid countries. It also reviews how, in these two different 

climates, courtyard houses create a distinct urban form. Although the urban form can not 

change the regional climate, it can moderate the city’s microclimate, especially in 

residential areas. This will be explained in Chapter 3.

This Master’s Report is divided into four chapters. Chapter one focuses mainly on the 

evolution of the courtyard houses and its urban form throughout history, with a special 

emphasis on certain Islamic countries, and also the effects in other countries. In Chapter 

two, I will identify the most energy efficient strategies characteristic of courtyard houses. 

Chapter three of the report will discuss the urban form of courtyard houses in two 

different extreme climates. Finally Chapter four presents the general conclusion o f my 

Master’s Report and some points for further future study.



CHAPTER 1

THE EVOLUTION OF THE COURTYARD HOUSE AND 

ITS URBAN FORM THROUGOUT HISTORY



1.1 INTRODUCTION

The human settlements of all ages are an expression o f the societies which created 

them, an expression of spiritual aspirations and of material requirements. Social 

organization, political intention, economic means, artistic and technical ability, forms of 

production and consumption, and means of transportation are all factors which determine 

the form and nature of man’s settlements.

Culture and civilization are two important aspects of society. Civilization without 

culture may become very weak. But, a high culture accompanied by a low civilization 

may be extremely productive in its development. The evolution of human kind from 

barbarism to civilization took countless ages. It was a slow process, not without its 

drawbacks.

The occidental urban civilization that developed during the last 1,000 years was 

influenced by the ancient oriental urban civilizations that preceded it by about 5,000 

years. One of the most significant characteristics of the oriental urban heritage occurred 

in the domain of housing and especially in the early appearance of the courtyard.

With the emergence of urban settlements, the courtyard concept, which had evolved 

from the encampments of nomadic peoples, was brought into the individual dwellings 

(figure. 1). There are many examples of courtyard houses which were built in non-urban 

locations or villages for cultural and climatic reasons. However, the true courtyard plan 

as a common house form is best seen in the early cities. It is conditions of urbanism, the 

lack of privacy, limited land area, and limited exposure to community space, along with 

the general need for climatic control, that made the courtyard a logical form. The 

courtyard also provides positive features: a source of natural light and air, protection 

against the wind, a private outdoor space, a heat sink in the winter, and a place o f shade 

for coolness in the summer.

Although the general conditions of urbanism can be considered as one basis for the 

development of courtyard houses, climatic control is an equally important determinant. 

For many centuries and continuing to the present day, the courtyard house has been the 

predominant form in cities with hot-arid or hot-humid climates. In hot-arid climates with
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modest summer temperature (North Africa), the courtyards serve as collectors of cool 

night air and a source of shade in the daytime. In regions with higher summer 

temperatures (Afghanistan, central Saudi Arabia, Iran, southern Spain and the 

southwestern United States), courtyards with deeper cross sections are utilized for the 

same reasons, but with greater efficiency. In hot-humid climates, such as coastal areas in 

Arabian Gulf countries courtyards serve to generate wind induced ventilation, which is 

necessary for cooling effects.

Climatic considerations, light, vegetation and topography play an important role in the 

courtyard house. The primary purpose of a courtyard in most buildings is to bring light 

and air to the rooms which surround it. A secondary purpose is to provide a protected or 

private outdoor room which can be used in conjunction with the building’s interior 

spaces. Physical and visual access to a courtyard from the surrounding rooms are 

restricted. Circulation takes place within the building, not around the courtyard. “Court” 

is a very general term which has been applied to many kinds of open spaces surrounded 

by building elements. The structural form in which the rooms surrounding the court 

obtain their light or access from it is different from that of buildings where the courtyard 

has few or no windows and doors to the surrounding rooms. The rooms surrounding the 

courtyard provide this separation o f domains, and the courtyard provides the communal 

area.

Historically, the courtyard was the area of many activities, for it was originally the 

place were the fire was kept burning. But it was also used for sleeping, just as is the 

custom today in Morocco, Iraq, Iran and many Islamic countries.

The courtyard plan can be round, square, rectangular or as curved in outline as 

desired. There are also no limits on its dimensions, but a certain proportional relationship 

of the enclosing walls sets limits to its extent. These walls must be proportionate in width 

and height to the area of the ground they enclose, and the height of a ceiling needs to be 

related to the floor area of the room. “It embodies something of the myth of the hollow 

form, or being an 'Island o f the Blessed'. This myth o f the house and its courtyard 

approximates the archetype of the mother, who is a symbol of femininity”.1

1 Source: Blaser Werner, 1985. 3



Figure 1: Sequence of the development of the Arab house.
Source: Unknown.
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1.2 HISTORY OF THE COURTYARD HOUSE & THE URBAN 

FORM IN ANCIENT CIVILIZATIONS

“Shelter is of supreme importance 
to a man, it is the prime factor in 
his constant struggle for survival. 
In his efforts to shelter himself 
against the extremes o f weather 
and climate he has, over the ages, 
evolved many types o f dwellings 
one of which is the court house.”2

Civilization gave rise to urban development and with it the emergence of the ancient 

urban dwelling. Although man’s existence on earth is estimated to be more than a million 

years and, towns probably did not antedate 6000 BC.

In this part, I will talk o f a time when the very first cities came into existence. They 

were economically (at least in theory) self-sufficient units and part of no larger economic 

system. “The city is the major unit of settlement of societies that have achieved the 

degree of organization that we describe as civilization”.3

The precise form and appearance of prehistoric courtyard houses remain 

undetermined. Some assume their prototypes may have been the encampments of 

nomadic tribes, or the fenced in compound dwellings of the first tillers.

Historically, the urban courtyard house developed with the emergence of the first 

cities, those that were built in the late fourth and third millennia BC., in the restricted area 

of western Asia and North Africa. This oriental influence reached the occidental world 

indirectly through the Hellenic and Roman civilizations.

2 Source.Schoenauer Norbet, 1980.
3 Source: Whitehouse Ruth, 1977.
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1.2.1 MESOPOTAMIA :Ur.

(Figure 1.1) Map of Mesopotamia.
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Mesopotamia developed on land between the Tigris and Euphrates rivers. 

Climatically, Mesopotamia differed from north to south. Summer temperatures were 

more moderate in the north than in the south, and winter rains were adequate for 

agriculture in the north but not in the south where irrigation was a necessity. In the city of 

Ur the climate was hot arid.

The earliest example of the courtyard house known from archeological exploration 

arose from the clustering of large communal centers of an urban character. The 

inhabitants of southern Iraq created the Mesopotamian civilization. In the middle o f the 

Fourth Millennium BC., this area of Mesopotamia was dotted with a great number of 

prosperous walled cities surrounded by their irrigation systems, fields and villages, and 

centered around the temple precinct of the patron god to whom city and land were 

thought to belong.

Ur (Hot-arid).

The city of Ur (figure. 1.2) occupied an irregularly shaped mound, trapezoidal in the 

north and oval in the south. A huge mud-brick rampart crowned by a burnt brick wall 

surrounded the city. The city stood strategically on a promontory between an arm of the 

Eufrates and a navigable canal and was provided with two harbors. Off the center o f the 

city to the northwest, stood the offices, store rooms, temple and served as administrative 

center of the city. The zigurat dominated the area. The rest of the walled city o f Ur 

consisted of suburbs, merchant quarters, and the population might have been a city of a 

quarter of a million people.

The population of the walled city o f Ur (Tell Muqaiyar) in the Third Millennium BC. 

has been estimated at 34,000 people in an area of 89 hectares. About the Second 

Millennium BC. Ur develops from the house unit outward; there appeared two storey 

houses. Initially, there were open spaces around the irregularly located housing units 

which were generally oriented toward the prevailing breeze, and tracks rather than roads 

follow the established pattern of trails, trodden by flock, and man to the fields and 

neighboring communities. With the growth of the population behind the fortified

7
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Figure 1.2: The City of Ur.
Source: Lampl Paul 1968.
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enclosure the open spaces disappear, the irregular spaces between the single houses are 

filled by an agglomeration of other buildings (figures. 1.3& 1.4), the thoroughfares are 

reduced to a minimum, and only narrow lanes and dead end alleys are left to provide 

access to most houses (figure. 1.5). Rounded comers often ease the confined flow of 

traffic and prevent donkeys’ packs from catching on them. There is no room left for 

gardens or green areas.

The private houses (figures. 1.6 & 1.7) clearly show the influence of the centrally 

placed courtyard. The entrance hall, kitchen, liwan and washroom were accommodated 

on the ground floor. All the rooms were organized around the courtyard (figure. 1.8), and 

opened into it. The hall or passage from the street entered the courtyard at one comer. All 

the private rooms on the second floor also overlooked the courtyard. The building 

material was fired brick, the rainwater falling in the courtyard was led off through pipes.

Evidence shows that the Mesopotamian architect or builder was not concerned with 

comprehensive pre-planning, but only with individual edifices. Additional buildings, 

always planned from the inside out, were then fitted into the available space, leaving 

necessary access lanes free for traffic.

9
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Fig. 1.3 Fig. 1.4

Figure 1.3: Ur, residential quarter.
Source: Bumey Charles. 1977.

Figure 1.4: Ur, residential quarter. Enlarged
courtyards depicted by dark area.

Source: LamplPaul. 1968.
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Fig. 1.5

Fig. 1 6

Figure 1.5: Street, Ur city.
Source: Lampl Paul. 1968.

Figure 1.6: Plan of house at Ur.
Source: Bednar Michael. 1986.
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Fig. 1.7

Figure 1.7: A house at Ur.
Source: Whitehouse Ruth. 1977.

F igu re 1.8: P atio  h o u se  a t U r, 2 0 0 0  B C
Source: Blaser Werner. 1985.
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1.2.2 EGYPT: Kahun.

(Figure. 1.9) Map of Egypt.
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Figure 1.9: Map of Egypt.
Source: Lamp! Paul. 1968.
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“Without the Nile, Egypt, a country with eternally sunny skies and therefore without 

rain except in the northern Delta, would have been a desert wasteland. The Nile was the 

source and sustaining force of its life. It provided for its livelihood and was also its great 

artery of communication”.4 The northern part of Egypt does not experience the high 

temperatures recorded in the south of the country.

The Egyptians, giving more importance to their afterlife than to their life on earth, led 

to their choice of stone for funerary monuments, while dwellings, residences and even 

palaces, being temporary structures, were built with cheaper, non-enduring materials like 

mud-brick and wood. For that reason, secular buildings, towns, and cities have been 

preserved only by exceptionally good fortune. The character of Egyptian cities varies 

according to the period.

Kahun (Hot-arid).

In the Second century BC, Hotep Sesostris II built the Illahun pyramid as his own 

tomb, and the Kahun colony was for the workmen engaged in its construction. The city 

was constructed according to a preconceived plan providing maximal occupancy on a 

minimal area zoned according to different types of buildings and within a rectangular 

mud-brick enclosure. The town was divided into several quarters (figure. 1.10) with a 

rectilinear lay-out of parallel streets, and in each street was a uniform type of house. A 

wall separated the eastern part was nearly square, the western quarter was a narrow 

oblong consisting primarily o f small houses for workers and craftsmen. The houses were 

built side by side and back to back, with common walls for the side and the back walls. In 

the northwest comer of the eastern sector was the acropolis with a public square and a 

guard house to its south. An east-west main street radiated from this square and formed 

the processional spine of the community. Along this artery were nine palatial homes 

which had more than fifty rooms as well as several courtyards and atria, a group of very 

large townhouses for government officials, and terminated on the south by residential 

quarters, probably for professional workmen of a higher standing and stores.

4 Source: Lamp! Paul, 1968.
14



Figure 1.10: Plan of the workmen’s City at Kahun.
Source: Lampl Paul. 1968.
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The houses were arranged in large blocks of single or double row houses accessible by 

side streets branching off at right angles from a main artery. Although most houses had a 

similar plan, their entrances were invariably staggered so that they never faced each other 

across the street. But each house, however small, had its open courtyard. All the streets 

had a stone gutter down the center to drain off waste water and rainwater.

The workmen's houses of the western section were not uniform. In some cases two or 

three modules were joined together to form a single residence. Dwelling sizes varied 

considerably, the houses along the north wall were deeper than those opposite them. In 

figure 1.11 we see the smallest houses as house “A” which has at least five separate 

spaces, namely an open courtyard and four rooms. The fiat roof, reached through a 

staircase from the court, provided additional living space. Larger dwellings, like house 

“B” has five rooms in addition to the courtyard. Dwellings like “C”, has eleven rooms 

and two courtyards. The largest residence of the western sector, located in the northeast 

comer, had over twenty rooms and a large reception room adjacent to a large courtyard 

(figure. 1.12). The individual plan of the mansion is asymmetrical and it is divided into 

four sections: the master’s apartments; the harem; the servants quarters; and the kitchens, 

granaries and offices. Every section has a central court, often surrounded by a peristylar 

portico, and a direct access through two long passages from the entrance. In the main 

court there is, on the south side, a column portico facing north. Halls larger than ordinary 

rooms have two or four columns to support the ceiling while some living rooms also have 

a central column. The bedrooms and living rooms facing north were probably ventilated 

through roof ventilators. Some living rooms also have a central column and the bedroom 

(figure. 1.13) is characterized by a raised alcove that encloses the bed at its south end and 

is ventilated by an opening space on the roof. Bathrooms were connected to the 

bedrooms.

“In spite of their importance, the mansions, in common with the lesser houses, are set 

contiguously, having only one facade on the street- either the southern for the five or six 

northern houses, or the northern for the ones opposite. The street is practically reserved

16
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Figure 1.12: Plan of typical house in Kahun.
Source: Badawy Alexander. 1954.

Figure 1.13: Restored perspective of the master
bedroom opening into the reception hall.

Source: Badawy Alexander. 1954.
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for these mansions; it is interrupted only by five narrow N-S streets which terminate near 

its eastern end”.5

The small houses varied in the number of rooms, from four to twelve rooms. “The 

smallest unit seems to be the one used in the N-S rows of houses in the eastern quarter, 

and the largest would be in the southernmost E-W rows, outside the main body of the 

town”.6

Apparently no gardens or parks were provided within the tightly built up space. The 

city probably existed for less than a century.

3 Source: Badawy Alexander, 1954.
6 Source: Badawy Alexander, 1954.
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1.2.3 GREECE :Athens.

(Figure. 1.14) Map of Greece.

> POLYA 1G0 S

~  ^ i c o s  N O R T H E R N  

V peparethus s p q r a D E S
\SKIROS z

z

(
PSARA 1

f-w x I
/\  >

) fcM ios

A E G E A N  \G R E E C E
) (EUBOEA 

ATHENS /  I,
/ V noros ' S E A  

\PCH0RA
\  °AEGINA^— J  W  YIAROS ^~<[INOS

V O  SOUNIONf)  ^  X V

T U R K E Y
X .

ICARIA.

W n  s,R0g  ^ mytonos 

( J kithnos0

O fjs  PATMOS ^

oelos S P O R A D E s O  Q u p so s}

SIPHNOS

^SERIFOS PAR^ f ) NAXy (D O D E C A N E S E ) O levVtha

NOS f \ _  a c J \  I „ • Q ka^ X
^  ANTIPAROS '—  o °  Z / aMORGOS

\J^Ap^N°S

ANT^ILOSQdMOLOS _  O

MILOS
CY CLA D ES (TVIA Af

THIRA . 
(SANTORIN)

ANAFI

TIPALAIA QNISiROS. 

OS.RNA. . ^ T,L° S

KHALKI UNDOS

S E A  O F C R E T E

<0^

(. VCARPATHUS

CASOS

AEGEAN ISLANDS

Figure 1.14: Map of Greece.
Source: Branch Daniel Paulk, 1966.
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Greece is situated in the extreme southeast of Europe. It is a mountainous country 

with a coastline that includes numerous islands. The climate is temperate for coast and 

islands, with mild, rainy winters and hot, dry summers. But one characteristic of the 

Greek climate is the large amount of sunshine.

The Hellenic civilization (pre-Macedonian) is intimately linked with the development 

of the Greek polis, an urban-rural entity in which the city and its rural surroundings were 

politically and socio-economically interdependent. A unique feature of the Greek polis 

was its policy of growth control and expansion. When a city reached a certain size, 

further growth was curtailed and a new polis established. The new cities thus formed 

became quasi-colonies of the parent city. This policy must have been based on the 

concern for maintaining an ecological balance between the size of the city population and 

the capacity for food production in the surrounding arable land.

Athens (Temperate).

The city of Athens, in the coastline of Greek, the summer heat is greatly tempered by 

strong to gentle daytime breezes. On a few occasions, when the air is calm the daytime 

heat can be oppressive in this city.

After the Persian devastation the ruined cities of Greece had to be rebuilt. Some cities 

chose to restore their former organic urban pattern, like Athens (figure. 1.15) in 480 BC 

and did not follow the chessboard pattern like Miletus that was rebuilt on entirely new 

lines. The reconstruction of Athens was taken over by Pericles and the architect-planner 

was Hippodamus.

The principal urban components of the Hellenic city were the acropolis, a fortified 

refuge for the citizen; the religious precinct which often coincided with the acropolis; the 

agora, the central space of the city and the seat of democracy; and cultural centers such as 

theaters and arenas. The residential quarters occupied the largest area of the city and had 

a mazelike street pattern and a myriad of narrow lanes, as a result of agglutinative organic 

growth. Pedestrian access was afforded to its most distant parts as well as to the 

countryside beyond its walls.
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Initially cities of antiquity usually occupied a small area, a characteristic that may 

explain why inhabitants of Greek cities were content with small courtyards in a dense 

urban residential setting; the countryside was always close at hand. The dwellings 

(figure. 1.16) varied considerably although all dwellings had a pillared portico facing 

south and opening onto a courtyard. The streets were narrow, crooked, unpaved, and 

dark, and the sewer and water pipes had been left in disrepair indicating that the Greeks 

paid little attention to public health. The Greeks constructed the walls out of brick, the 

roof out of tile, and the columns and roof supporting structure largely out of wood.

Between the Fifth and Second centuries BC, the Greeks enlarged and developed the 

courtyard house (figure. 1.17). An unusual feature of this house was an additional open 

space, a small garden located at the southeast comer of the property. The most ancient 

and most closely related to the original form of Greek house is the simple narrow front 

house known as megaron. The Greek megaron house had a courtyard surrounded by 

columns forming a peristyle (figure. 1.18). This peristyle forms a defined circulation zone 

around the courtyard with the rooms of the house opening onto it. A short hall leads 

directly from the street to the courtyard. The peristyle house was therefore the original 

form of the oriental courtyard house grown more sophisticated with time. In general the 

houses were unpretentious and small. However, nearly every citizen owned his own 

courtyard house, and within this private domain much of the family’s life was lived. The 

interior of the house was simple and the decoration minimal. External wall and street 

elevations were both modest and of simple design. While the social status of the 

occupants was rarely apparent from the exterior, the interior could be lavish. In the better 

class of houses there were reception and dining rooms round the central court, but there 

were also bedrooms and utility rooms and, in the rear part of the house, rooms for 

women. Sometimes the courtyard had a gallery. Courtyards were an indispensable feature 

of most Hellenic urban homes; they served as sources of air and light for the surrounding 

rooms, to carry on many household activities in the open while retaining privacy from the 

outside world. The peristyle was usually located in the southern part of the house, more 

secluded section, in order that the principal rooms might have better insulation. “A
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common feature of the courtyard was an altar dedicated to Zeus Herkeios, the god of the 
courtyard ”7

F ig u re  1.16: A th en s (f ifth  a n d  fou rth  cen tu ry  B .C ).
Source: Schoenaucr Norbct. 1980.

Source: Schoenaucr Norbct. 1980.
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Figure 1.17: Hellenistic house.
Source: Schoenauer Norbet. 1980.

Figure 1.18: Greek house 100 BC.
Source: Blaser Werner. 1985.
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1.2.4 ROME :Pompeii.

(Figure. 1.19) Map of Rome.

Figure 1.19: Map of the Roman world showing the city of Pompeii.
Source: Charles. Picard. 1%5.
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The Etruscan and Greek civilizations had a marked influence on the Roman town 

pattern or stylistic building which only became apparent when the Roman Empire was 

firmly established. To maintain its empire, the Romans built thousands of fortified 

legionary camps. Each camp was built according to the standardized plan that was axial 

in design with its two main roads (decumanus and cardo) at right angles to each other; 

many of these intersections formed the nucleus of later cities. The Romans also built new 

cities and Romanized hundreds of existing ones. They classified the cities of their empire 

into three categories: the coloniae or principal cities allied to Rome and therefore 

enjoying full privileges, the municipia or cities with inhabitants whose Roman citizenship 

was only partial, and civitates which were market and administrative towns. “There were 

also three categories of streets in Romans cities: the via, which was wide enough for two 

passing carts; the actus, permitting the passage of only one cart; and the itiner wide 

enough only for pedestrians. Larger cities were equipped with a sewerage system, and 

potable water was brought in by aqueduct”.8

The forum, an ostentatious place designed to be imposing like the central district, was 

the heart of the Roman city. Other public facilities were the public baths (thermae), 

theaters, the circus and the colosseum (arenas for entertainment).

The residential quarters formed the largest segment of the Roman cities, these 

residential districts were oriental in character. The Romans preferred the oriental heritage 

of housing but not the oriental rulers, who wanted to bring monumental order to the city. 

Just as in Greece, the Romans built areas densely with a network of mazelike lanes and 

narrow streets. Rich and poor lived side by side. There was no such thing as a separate 

working class district.

It was from the Etruscans, who used it in the Sixth and Fifth centuries BC., that the 

Roman atrium house developed as an all in one house with its living quarters and utility 

rooms under one roof. The classical concept of the atrium is evident in the houses o f 

Rome dating from the Third century BC. In the completely developed Roman house as 

found in Pompeii and Herculaneum, the Tuscan atrium was joined with the Greek 

peristyle in the same plan.

8 Source: Schoenauer Noibet, 1980.
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Pompeii (Temperate).

The city of Pompeii is close to the coastline near Naples with Vesuvius dominated the 

background. The climate of this area has a typical Mediterranean climate with mild 

winters, hot summers and humidity.

Pompeii (figure. 1.20) provides us with the most reliable information on the structure 

of Roman residential areas as well as the form of Hellenistic-Roman urban house.

Pompeii was a small city with an oval shape, the area within its walls was about 160 

acres (64.6 hectares). The city was fortified by a double wall, strengthened by towers and 

with eight gates named after the topographical points to which they led; one of them, the 

Marina Gate leading to the waterfront and the attractions of the Bay. The layout of the 

city was determined by Mercuric Street (north-west to south-east) and Nola street crosses 

it in right angles. The city in general followed checker board pattern the same than 

Miletus city in Greece. The streets were well paved and were provided with sidewalks. 

The wide street was 32 feet (9.7m), and the lesser roads were between 12 and 18 feet (3.6 

and 5.5 m). The streets were designed to accommodate vehicular traffic in addition to 

pedestrian circulation. The city was a planned community with no evidence in its street 

layout of any improvisation. Shops were built into the fronts o f houses along the main 

streets and supplemented the provisions made by the residents in the central marketplace.

Consequently, the percentage of the area occupied by buildings had to be relatively 

small. While the court stayed the same size, the houses tended in most of the cases to be 

smaller. The dwelling units of the sixteen block residential area of Pompeii (figure. 1.21) 

show a great disparity in sizes. The House of Pansa (No. 8) and the House of Faun 

(No.9), each occupied an entire city block and had an atrium equal in area to one of the 

tiny residential houses. Even the smallest dwellings appear to have atria. Its population 

was between 25,000 and 30,000, a considerable portion of which was cultured people of 

the patrician and middle class, including wealthy merchants.

These houses, which were built side by side along the street, were single story 

structures and had no windows. The hearth of the house was at the center, in the atrium, 

where there was no roof. Inside this courtyard was a pool which took the rainwater
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F ig u re  1.20: P o m p eii.
Source: Schoenauer Norbet. 1980.
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F ig u re  1.21: P o m p eii, u rb a n  fo rm  o f  N o r th w est D istr ic t.
Source: Schoenauer Norbet. 1980.
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(figure. 1.22). The house received its light through the roof opening and from the house 

entrance and also received air and then distributed it to the surrounding rooms. The 

height of buildings was limited at the front of the property to seven feet.

An excellent early example of an urban dwelling is the luxury house of Sallust (figure.

1.23). This dwelling dates from the fourth or third century BC. and it is identified on the 

plan of the residential quarter as No. 5. The massive walls were built of sandstone blocks. 

Several shops occupied the main street in front of the house. The largest shop was a 

bakery with all the equipment: mills, ovens, storage space and living accommodations in 

the upper floor. A cook shop was located adjacent to the main entrance and may have 

been operated by the slaves of the house. The principal space of the house was the atrium, 

a Tuscan hall with an impluvium in the middle. Along the main axis of the atrium was 

the large tablinum or drawing room which opened onto a portico. The garden was narrow 

and had potted plants and the wall was painted with trees to give the illusion of space. A 

passage linked the atrium of the old house to the peristyle addition of the house. In this 

part a flower garden was enclosed on three sides by colonnades, and two richly 

ornamented bedrooms and a large summer dining room faced the garden; A staircase led 

to a balcony and additional rooms on the upper floor.

Figure 1.22: Roman peristyle house.
Source: Blaser Wemer. 1985.
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F ig u re  1.23: P o m p eii, H ouse o f  S a llu st.
Source: Schoenauer Norbet. 1980.
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1.3 THE COURTYARD HOUSE & URBAN FORM IN THE PAST 

AND PRESENT OF SOME ISLAMIC COUNTRIES

Domestic architecture is perhaps the most representative expression of the traditional 

way of life of Islam. Being integrated into comprehensive urban patterns, residential 

buildings often explain more of the spirit of a culture than single monuments can do.

In Islamic traditional culture, religion is totally integrated into daily life. The 

architecture and the interior decoration of the traditional house can be seen as a synthesis 

of the specific Muslim way of life. This Islamic art of living has an inner and an outer 

dimension: the inner dimension is manifested in rules of behavior derived from the 

Qur’an and from the Sunnah of the Prophet, which constitute the shaping force of the 

Islamic community. This inner framework has created typical ways of individual 

behavior and social interaction with strong ritual and ceremonial aspects. The outer 

dimension is reaffirmed by the man-made physical environment responding to this ideal 

pattern of life: its expressions are the structure of the house as well as the structure of the 

city and various forms of interior decoration and the craft objects used in daily life, which 

all reflect the Sunnah. Both inner and outer aspects are closely related to each other.

The cities of Islamic civilization developed common features and peculiarities which 

influenced the physical appearance of the city. The four basic functions the city serves 

were: the seat of the government, which was located in the citadel with barracks and the 

palace; the center of intellectual and religious life embodied in the madrasas and 

mosques; the place of economic activities, coordinated in the bazaar and for foreign 

merchants, the caravansarais; and the dwelling places. The physical features were: the 

city walls, which generally had a polygonal plan with several gates; and overland roads, 

which entered the city. These overland roads ran through extra muros suburbs, where 

economic subcenters had often been developed. Also, the overland roads were the main 

axes of intra-urban communication. The Great Mosque was located on the main axis, 

close to the center of the city. Near the mosque there were administrative institutions, and 

at least one of the important madrasas (figure 1.24).
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Figure 1.24: The main elements of the Islamic city.
Source: Gaube Heinz. 1979.
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In Islamic architecture the relation between man and physical privacy at both levels o f 

the individual and the community is important. It reflects the inviolability of private 

space which is a fundamental characteristic of the Muslim way of life. As the living units 

usually surround the courtyard in a symmetrical way, the rooms face each other 

crosswise, turning their back to the surrounding buildings. This increases the sense of 

enclosure by stressing the centrality of the courtyard and its independence from the 

outside world. Fountains in the courtyards of mosques and houses act as permanent 

reminders of the sacred origin of creation. In larger houses, water is often integrated into 

a domestic garden, which confirms the analogy with the gardens of paradise as described 

in the Qur’an.
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1.3.1 IRAN : Isfahan.

(Figure. 1.25) Map of Iran.
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Figure 1.25: Map of Iran with indication of major cities including Isfahan.
Source: Khansari Mehdi.1986.
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The location and morphology of Iranian cities have long been influenced by physical 

and cultural factors. The primary physical factors have been the hostile climate with great 

extremes o f heat and cool between summer and winter, the shortage of water, and the 

bowl shape physiography o f Iran; the major cultural factors have been Iran’s long 

religious and sociopolitical history and its rich cultural inheritance. Iran’s location at a 

crossroads of major ancient trade routes and civilizations has also greatly affected the 

development of Iranian cities.

Traditional Iranian architecture fixes and perceives space primarily from geometrical 

forms and numbers. Most buildings are quadrilaterals and are designed around a 

courtyard. Depending on the importance of the building or the size of the parcel, the main 

body faces a secondary body, which is smaller and united by two wings.

In some cases, when the building covers the whole of the ground, the central 

courtyard is confined to a two level patio, often covered by a dome which is centered on a 

small basin. The building has a north-south orientation. The part facing north is often 

used in summer. Walls and ceilings are thick, whereas the fronts facing the south, 

opening on to the garden yard, are in the shade. The central part of the summer rooms is 

covered by a dome and ventilated by the winds.

Depending on the regions and the materials, the same generic forces of traditional 

architecture combine differently with each other courtyards, thick walls, portals, porches, 

domes, and alcoves can easily be found in mosques, houses, bazaars, caravansaries, 

schools and in public baths. It is the modular repetition of these forms that creates 

dynamics, harmony and movement.

Isfahan (Hot-arid).

The Persians say, “Isfahan nisf-ejahan”; “Isfahan is the half o f the world”. The city is 

located halfway between the Caspian Sea and the Arabian Gulf.

The temperatures are low in winter but also very high during the summer. The most 

dangerous conditions arise in summer when high temperatures are combined with 

occasional strong, dusty winds. The climate in this region is considered hot-arid.
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Next to Tehran is the second largest city of Iran, the seat of major industrial 

enterprises, an important commercial city, and a city with two and a half millennia of 

history. The development of the bazaar and the city everywhere in the Islamic world is 

closely related, but in Isfahan we find a high degree of mutual connection because when 

studying the growth of one, one must also look closely at the growth of the other.

Isfahan, situated at an elevation of 1500 meters, is a city surrounded by deserts and 

semi-deserts. To adjust to the hostile climate, urban planners learned to minimize the 

direct impact of solar radiation, to soften the blow of harmful and unpleasant winds, and 

to optimize the use of shade, breeze, and water. They adopted a compact urban form, 

developing special street and alley patterns, and designing houses with courtyards 

(figures. 1.26 & 1.27).

Like other oriental cities, Isfahan is no exception, and consists of the main axes of 

intra-urban communication which connect the city center with the rest o f the city and 

provide access to the residential quarters where twisted dead-end lanes give access to 

individual buildings or groups of buildings. A geographical analysis of the main features 

of the city’s plan reveals that in Isfahan three ground plans have been used, characterized 

by different orientations of their main axes: (a) the primary movement system is the 

bazaar, (b) the'secondary movement system are the residential pathways and (c) the 

tertiary movement system are the encounter points (figure. 1.28). They reflect each of the 

three important periods of the growth of the city. At roads running from southwest to 

northeast and from southeast to northwest, the points of intersection produce great urban 

events at city, community, and neighborhood levels. Isfahan is an unusual case, it is 

actually two cities: the medieval city and the Imperial Safavid city. The medieval city 

shows the winding route of the Great Bazaar up to the Friday Mosque. Everything to the 

south is part of the 17th century imperial city, leading south over the river to the Imperial 

Gardens o f Hezar Jerib, with its great monument around it: the palace quarters, the 

straight avenue, gardens, and pavilions.

The Friday Mosque is often considered one of the main elements of the bazaar 

complex; Isfahan bazaar was built in the sixteen century, and today there are more 

crowds and activities there than in the past. However, it’s not the mosque but the bazaar
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that forms the center and actual focus of the typical traditional Iranian city. Certain 

economic activities are centered around the mosque to fulfill its needs. Mosques are not 

concentrated only along the bazaar, but also around the city, within residential areas. 

Neighborhood mosques are located at the center of each residential district, along the 

local bazaar and next to a few other public structures.

F ig u re  1 .26: Is fa h a n , aer ia l v iew  (th e  d a rk  sh a d o w s in d ica te  th e  co u rty a rd  h o u ses).
Source: Ardalan Nader. 1973.
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Figure 1.27:Isfahan spread out like a carpet.
Source: Sevcenko Margaret Bcntly. 1988
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Figure 1.28: (a). The primary movement system of Isfahan 16 century AD.
(b) . Isfahan secondary movement system.
(c) . The tertiary movement system.

Source: Ardalan Nader. 1973.
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The residential quarters are accessible through path systems peripheral to each walled 

quarter. Normally four to five meters wide, these pathways penetrate the encircling walls 

through gateways, and disperse into two levels o f lanes two or three meters in width. 

Constantly kept in shade by the high surrounding wall, these paths exit today as cool 

webs of pedestrian circulation (figures. 1.29 & 1.30).

The architectural expressions of enrichment at points of intersection have produced 

the memorable city encounters of Isfahan: the two bridges over the Zayandah River, the 

crossroads of the bazaar at a community takyah (a place for communal gathering) placed 

at the junction of residential pathways, neighborhood places for the dispensing of water, 

and without exception, all courtyard houses with a central fountain celebrates the life 

generating water passing through its enclosure.

“The macroscale orders of the primary movement system of the bazaar, the secondary 

movement system of the residential pathways, the tertiary system of water, together with 

the regional bioclimatic dictates, constituted unique design determinants. The microscale 

orders of social conduct, oriented space (to Mecca, to sun, to the wind), positive space 

continuity, the world of symbols (shapes, surfaces, colors), in conjuntion with materials 

and traditional technologies, established a superconscious design basis that served as a 

point of departure for the individuals themselves”.9

In traditional cities, like Isfahan, residential areas are segregated into different 

mahallihs. People of similar interests or backgrounds cluster together in their own 

mahallihs for comfort, protection, and greater security. By providing the bazaar’s main 

market, the residential district is a complement to it.

All neighborhood buildings are private houses. Their general plan is an open 

rectangular courtyard, with rooms around two or more sides. Houses give a compact and 

organic appearance to the city. From the outside they look similar, having the same color, 

height, and even design. Mostly they do not have outside decoration. Entrances are 

protected by heavy wooden doors.

In contrast to the courtyard houses of Greek and Roman antiquity, which are grouped 

around a number of courts, the courtyard house of Iran has but one large court (figure.

9 Source: Ardalan Bakhtiar, 1973.
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Figure 1.29: Isfahan , residential pathways.
Source: Ardalan Nader. 1973.
Figure 1.30: Typical street in a traditional Iranian City.
Source: Gaube Heinz. 1978.
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1.31) . The rooms and halls in the buildings around this court ensure the unity of the 

whole

and are covered by brick vaults which simultaneously serve the purposes of load bearing, 

heat insulation and acoustic privacy. The entrance always opens onto a porch closed by a 

portal. In more elaborated houses, there is, above the entrance, an isolated room to 

receive people away from the family rooms. These houses are built of clay, lime and a 

little wood. In extreme cases the central courtyard is confined to a two level patio, often 

covered by a dome which is centered on a small basin. The idea of the courtyard 

paralleled that of the open garden plan, is a complement in the hot and arid weather of 

Iran, contains as important forms in the concept of paradise during the Islamic era (figure.

1.32) . The center of the courtyard usually has a pool of water, often with a fountain in the 

middle, and gardens surrounding it. The gardens contain flowers, vegetables, and fruit 

trees.

The summer rooms always face north, away from the hot summer afternoon sun. The 

panj-dari is the largest room of the summer section and is used as a family living room. 

This room, in the richer families, has a chimney eight to fifteen meters tall and is a very 

effective air conditioner. This is an efficient evaporative cooling system which creates a 

pleasant atmosphere on the hot summer afternoons. The winter areas of the house are 

located opposite the summer areas, on the south side of the courtyard in order to expose it 

to the winter sun more effectively. In many cities, winter rooms face southwest, 

following the general orientation of the street, instead of facing only south. This direction 

corresponds to the direction of Mecca for Isfahan. There are also rooms located on the 

east or west side of the courtyard, used as kitchen, storage, and stable areas. Flat roofs are 

used for sleeping surfaces during the summer nights; there the family can enjoy the 

cooler breezes. The family’s privacy is ensured by a small parapet, higher than standing 

eye-level, surrounding the edges of the roof. This wall also protects the house from 

excessive dust and wind.
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Fig 1.31
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F igu re 1.31: Plan o f  a typ ica l h o u se  in arid  reg ion s.
Source: Gaube Heinz. 1978.

Figure 1.32: Elements of an affluent family house in hot arid region.
Source: Gaube Heinz. 1978.
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1.3.2 AFGHANISTAN : HERAT AND DEF AGHANAN 

(Figure. 1.33) Map of Afghanistan.
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Figure 1.33: Map of Afghanistan.
Source: Szabo Albert. 1991.

46



Afghanistan is a semi-arid country with a hostile climate of the continental type, with 

severe winters and very warm summers.

Afghanistan provides an unusual context for understanding indigenous architecture. 

There exists an extraordinary number of distinct architectural traditions, nomadic and 

sedentary, associated with at least twenty different ethnic groups. All Afghanistanian 

house designs are square or rectangular in plan, even those using curved roofs. Although 

curvilinear designs would allow a more efficient use of materials than a rectilinear design 

to enclose the same amount of plan area, round houses are found almost exclusively in 

places were dwellings consist of only a single room. In Afghanistan, by contrast, most 

houses are composed of multiple rooms constructed with shared walls for which 

rectilinear designs are more efficient.

The major building materials are mud, brick, stone and wood, and the residents do the 

building by themselves. The roof construction falls into two basic categories: flat-roofed 

or curved-roofed. Flat roofs are the most common where wood is available for use as 

support beams and, also, most multi-storied buildings use flat-roof construction. Curved- 

roof construction is common in areas where insects destroy the wood, and in very hot 

regions where their relatively high ceilings provide better separation of cooler air from 

warmer air.

In Afghanistan domestic buildings sometimes appear in isolation but individual units 

are integrated into a larger whole of the village complex. Domestic architecture sets the 

physical parameters for community as well as family organization. This is a cultural 

process in which people create an environment that becomes their everyday world.

Out of the population of approximately fifteen million, between ten and fifteen per 

cent of the population live in the cities. The remainder are either settled in smaller towns 

and villages or follow a nomadic way of life.

The city is the major center for trade and services providing a regional outlet for 

agricultural products and handicrafts. The access to the house is provided by a door 

opening into the courtyard from narrow and irregular streets. The houses consist of one 

or two stories and, with the exception of the kitchen and store rooms, urban housing is 

generally constructed in the form of a cluster with roofs attached to roofs of adjoining 

houses. A residential area is never too far away from the center of activity, the bazaar.

In 1964 new regions in Afghanistan were created which resulted in the formation of
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many towns to serve as new regional centers. The existing seven large regions were 

carved into twenty-eight regions in order to promote local involvement of people in the 

development process. Between these regions the author will pay special attention to two: 

Khurasan where the city of Herat is located, and Wardak where the village of Def 

Afghanan is located with its special system of qalas. Qala is type of dwelling originated 

as a fortified farm compound with thick, massive outer walls in square or oblong, also it 

has at each comer a defense tower rising approximately 1-1/3 times the height of the 

walls.

a: Herat (hot-arid).

Winter is cold with a rainy season which continues until May. After the rainy season 

the hot summer begins and also the famous wind (Bad-e-sadu bist roze) that blows from 

the north and is hot and dry. In general, the climate for this region can be considered hot- 

arid.

The region was supposed to be the land of nomads. The physical plan of the city was 

dictated by the mentality of the Greek conquerors and remains intact today. The old city 

of Herat, as distinct from its modem suburbs, occupies a near perfect one-mile square 

which is oriented north-south, east-west (figure. 1.34 a & b).

The city of Heart, until the 1930s a fortified walled city, is one of the important 

historical cities as well as a very good example of the Islamic urban settlement. Like 

many others pre-industrial cities, the major physical elements were: the citadel, city walls 

and comer towers, protective moat and the city gates, residential quarters, mosques and 

madrassas, bathhouses, the bazaars, and caravansaries.

The city was divided in four quarters. The city’s square plan was about 1500 meters 

on each side and the limits were defined by the fortifications (250 feet wide at the base 

and 90 feet high topped by the still higher walls of the city), while access to the city was 

provided through five gates on four side o f the city where the major avenues intersected 

the walls. Arising from the city gates, four bazaars crossing each other, the bazaars 

divided the city’s area into four quarters that were residential, except the north west 

quarter which also provided institutional functions (figure. 1.35).

“In organizing space, the people of Herat perceived and valued the special qualities of
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F ig u re  1.35: H era t, A fg h a n is ta n  (T h e  old  C ity ).
Source: Brown L. Carl. 1973.
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their city, and first among these properties was security. The architecture and plan of 

Herat were in the first place designed to provide citizens with enclosure, protection, and 

privacy.”10 Inside the walls, higher fortifications of the citadel towered over the city as a 

symbol of the power of the ruler. Other than the citadel, the few monumental structures in 

the old city of Herat include the mosque and the granary. Each of these three structures 

provided security and comfort to Heratis.

This theme of enclosure and security is also evident in the organization of four 

residential quarters of old Herat. The irregular plan of these quarters of the old city is 

universal in the Muslim world. The streets and lanes are narrow and twisting (figure. 

1.36), often subterranean, with many sharp turns. The narrow streets create shade and 

also the sabats or receptions rooms, as we can see in figure 1.36, are important structures 

used to shade the streets. These rooms at the same time are used to capture more space. 

The street as a means of circulation is exceptional; there is no traffic network because 

there is only pedestrian traffic. Public life and private life are quite separate in Herat, and 

as a result public and private space are clearly differentiated. As in other Muslim towns, 

community institutions are weak and occupy virtually no space.

The beginning of the second half of the 20th century marked a new era in relation to 

urban life in Afghanistan. After 1950 new physical planning was implemented in urban 

areas. New patterns and wide roads were introduced by the governors trying to achieve so 

called modernization. Between 1949-1960s the western style o f transportation was 

introduced into urban areas and city walls were destroyed, where possible, to sell the land 

for private housing. But a new master plan for Herat was begun in 1963. The modem part 

of Herat is the result of the process of demand for foreign urban patterns. Consequences 

are the expansion of the town to a new area, and change of the main routes of 

transportation. After the expansion, the modem main street became the concentration 

area for the new commercial land use and the central point of the town. The growth of the 

city has also seen the process of decentralization as public services were moved from the 

old town to the new areas (figure. 1.37). Some of the services and functions from the 

traditional bazaar were transferred to the new streets. The new residential area was 

distributed among the high income group and the officials occupying the land located on 

the side of the main streets, close to public services. Also, the rest of the land was sold 

first to the government employees and then to the public. This district, in the future

10 Brown L. Carl, 1973.
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F igu re 1.36: S k etch  v iew s o f  th e  streets  o f  H erat.
Source: Najimi Abdul Wasay. 1988.
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development of neighborhoods, should provide reasonable private and public services, 

mainly local mosques, gathering places, elementary schools and shops supplying the 

daily household needs, while the public transportation network should provide adequate 

links to the city’s center. The historical part of the town should be like an integrated part 

of a decentralized developed town, based on varied concepts, in order to avoid 

overloading the old city. The lanes of the residential quarters of the old city, despite their 

unsanitary conditions, represent a second economic and rational use of space (figure. 

1.38). There are footpaths for walking from one center of life to another, from the home 

to the bazaar.

The city's expansion (from the 1940s-1950s) included the destruction of city walls, 

where possible, and consequently the sale of the land for private housing. The new 

houses were built like villas, surrounded by walls of lower height, and in a western style. 

No construction in the housing sector was built for rental purposes. Few apartments were 

built on the main street.

The houses of the residential quarters in the old city of Herat also reflect a concern 

with functional use of space and adaptation to local conditions. In these quarters, people 

are bound together by religion, occupation, family, or common origin.

The traditional house in Herat is generally made up of a series of rooms surrounding a 

rectangular courtyard unified by a public hallway (kucha) through means of an entry 

corridor. Functional differentiation of space within the house decreases with income. The 

legal rights of ownership o f a house are defined by property walls which are often shared 

with the next door neighbors (figure. 1.39).

The neighborhood can be defined as a group of houses clustered together which share 

a hallway linked to one of the streets, or a cluster whose inhabitants share one local, daily 

mosque. The neighborhoods are made up of a homogeneous clan, profession or vocation. 

Often the streets in a neighborhood are named after the profession or vocation of the 

inhabitants of the street; they can also be named after the head of a family to honor his 

name.

A characteristic for orientation of the building is that one of the axes must to face 

the direction of the Mecca (qibla). For that reason, the rooms are oriented in such 

direction have more sunshine in winter and less in summer.

The houses are generally one and a half stories high, but there are houses with two
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stories. The ground floor is often used like a basement for storage (figure. 1.40). The first 

floor is designated as residential but the rooms are not specified to be living or sleeping 

rooms. Every room is a space where normal family activities such as sitting, eating and 

sleeping are carried out. The rooms are furnished with carpets and mattresses, and the 

people sit on the floor.

The traditional heating system during the winter warms the living space with the heat 

that is coming under the floor duct which is linked to the oven in the kitchen; the heat, 

instead of being wasted into the atmosphere, is directed through floor ducts, thus 

providing floor heating to living spaces. During summer, living spaces are cooled by a 

wind-catcher system, which catches the summer wind at roof level and directs it to the 

rooms via vertical ducts.

Some roofs are protected by a barrier wall that provides privacy. The roofs are used in 

summer for sleeping under the sky as well as for drying the clothes, vegetables and fruits.

The courtyard of the house is entered through a covered curved or indirect passage 

connected to the main entry door because the family’s protection and privacy is very 

important. However, the guest rooms are placed in such a way that they have direct 

access from the passage while the rooms for family use have access to the courtyard 

either directly or through a hall. These halls also function as a place where the people 

take off their shoes before entering the room.

b: Def Afghanan (Semi-arid).

The village Deh Afghanan occupies a broad area in the relatively flat Maidan Valley 

in Wardak province, about 40 km southwest of Kabul. The climate in this area is 

considered dry and hot in summer and cold in winter.

The village itself consists of a series of qalas surrounded by irrigated fields (figure. 

1.41). Spaces between the qalas (fortified farm compounds) are generous, with a 

courtyard provided for each cluster of individual units (figure. 1.42). Each qala is a self- 

contained unit, and there is no true center to the village except some shops that have been 

set up at the intersection of a series of dirt roads and a bridge over the river.

More than other building types in Afghanistan, the qala is in a constant state of 

evolution through time and reflects the changing demands of households which live
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F ig u re  1.40: A  ty p ica l co u rty a rd  o f  h ou ses in th e  old  c ity  area .
Source: Najimi Abdul Wasay. 1988.
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F ig u re  1 .42: A x o n o m etr ic  d ra w in g  o f  q a la  B .
Source: Szabo Albert. 1991.
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within it. The galas are located along the main road with a stream running by, providing 

water and power to the hill. In this area the galas are mostly located inside the arable 

green areas. The optimun orientation for a gala in this latitude is 25° east of south. The 

dwelling type known as the gala originated as a fortified farm with a high, thick wall. The 

predominant building material is mud, in sguare or oblong plans averaging 40-80 m per 

side of 6-8 m in height. Wood is the secondary material. At each comer is a defense 

tower rising approximately 1-1/3 times the height of the walls, generally serving as 

storage space for grain and winter fuel although the original function of the tower was to 

provide stations for surveillance and apertures designed for strategic placement of rifles. 

In larger galas longer walls reguire additional towers, egually spaced along their length. 

Multistoried dwelling and storage spaces are constructed against the walls with the doors 

and windows facing a central enclosure. The prestige gala of Deh Afghanan was initially 

designed to house only a few families in large houses around spacious courtyards. 

Although, these spaces became progressively more subdivided over time as sons 

established new households within the gala compound, daughters normally moved to 

their husbands' residences upon marriage, eventually reducing the central courtyard to a 

small circulation path or sguare. The growth was vertical and horizontal (figures. 1.43 & 

1.44), and it was uncommon for various family members to have duplex apartments. 

Close relatives share entryways and courtyard space with each other, while privacy walls 

may split more distantly related kin from one another. The rooms surrounding the 

courtyard serve a variety of purposes: residential, storage space, bams, kitchens, and 

waste disposal. The use of small courtyards surrounded by high walls also serve to 

preserve the night time coolness of the interior during the hot summers. Most of the 

windows are on the second floor in rooms that are used in the summer, while rooms used 

in the winter on the first floor are smaller in both number and size (figure. 1.45).

Each gala is a self-contained unit providing shelter and protection for an extended 

family, their farm animals, and the provisions necessary for survival. Each gala is divided 

in two parts by a straight alleyway running from the main entrance about three guarters of 

the gala’s length. “Line of sight is then blocked by a wall set perpendicular to the alley, 

and the access way then breaks into a series of meandering paths. Although one is now 

inside the gala complex, the main alley is bounded by unbroken walls with virtually no
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Figure 1.45: Household compound and courtyard in the interior of qala A.
Source: Szabo, Albert, p 189.
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windows”11 A water point is frequently central to the qala court, or immediately outside 

of the single entry gate. The entry to the qala is thus designed to insulate the inhabitants 

from casual contact with the outside world, while the entryways to the courtyard provide 

privacy from the other qala residents. “Moving from the outside, one pierces a number of 

symbolic boundaries, beginning with the massive walls of the qala itself, followed by 

blank alleys and entryways, before entering any o f the residence clusters. Even upon 

entering a cluster, the line of sight is blocked and adjacent rooms have nonresidential 

functions. Only after one enters the residential courtyard itself does the qala complex take 

on a human dimension”12

A mosque is usually incorporated into the living quarters of the qala. It may be similar 

to a family room, distinguished only by the presence of the mehrab, a niche on the west 

wall facing Mecca. The lower, more sheltered room is assigned for winter use. The 

summer mosque on the upper floor has large apertures in the west wall facing Mecca and 

benefits from the summer breezes for relief during the hot season.

The hospitality among Pashtuns cannot be overstated, although they believe that 

guests constitute a threat because they may be strangers. The family, especially the 

women, must be protected from intrusions by the outside world of strangers. Therefore, 

the solution to the problem is openly expressed by the presence of a special guest room in 

every prestige qala. The location is over the single entry of the qala with apertures facing 

directly opposite the line of entry through the qala doors.

Since the beginning of the twentieth century the qala has retained its fortress role only 

in more remote and vulnerable areas of Afghanistan. The construction of the qala 

responds to the need to conserve heat in the winter and dissipate it in summer. Qalas are 

also a manifestation of Pashtun cultural tradition, which places heavy emphasis on 

achieved status and political competition in all aspects of life.

11 Source: Szaibo and Barfield. 1991.
12 Source: Szaibo and Barfield. 1991.



1.3.3 EXAMPLES FROM HOT-HUMID CLIMATES IN THE ARABIAN GULF. 

(Figure. 1.46) Map of Arabian Gulf.
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Figure 1.46: Map of Arabian Gulf Countries.
Source: Vine & Casey 1992.
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In this part I will focus generally on coastal areas in countries like: Qatar, United Arab 

Emirates, Bahrain, Eastern of Saudi Arabia and Kuwait. These Islamic countries grew as 

a direct response to the needs, means and aspirations of their inhabitants. Their needs 

were basic, means limited and their aspirations conservative. The elements within which 

the people in these countries earned their subsistence were extremely severe, and its 

people had to withstand the rigor of heat, the sea, sandstorms, and periodic shortages of 

water. These elements developed a definitive community spirit, bred out of common 

adversity.

In addition to its response to the physiological needs of humans, climatic architectural 

design also reflected the social and spatial behavior pattern of humans in the built 

environment. The traditional criteria that most of these small cities had to satisfy were 

defined in terms of religion, defense, economics, and social requirements. The social 

space (baraha) and the traditional school (muttawa) satisfied many social needs beside the 

location of the town and the fortified wall around the city satisfied defense requirements 

(figure. 1.47), as we can see in Al-Jubail (Eastern Saudi Arabia).

Passive climatic techniques in this architecture like streets and the courtyard houses 

were used wisely in these countries. Therefore, many principles are still valid and can be 

used efficiently in our modem architecture, especially in hot areas and arid lands.

The zigzags streets are like a trench. This helps the buildings shade one another, as well 

as shade the streets (figure. 1.48). The only places that receive a great amount of sunshine 

are the barahas and other points of intersection. At midday these receive more solar 

radiation than the shaded areas (figure. 1.49). As these areas heat up, hotter air will rise 

and denser cool air is drawn in from the streets. In this way the streets are ventilated. 

Also, the streets are oriented in the direction of the prevailing wind, which means that a 

low pressure area may be created in the open spaces moving the air from the streets into 

the open spaces. The zigzag width is not sufficient to create obstruction unless it takes the 

direction of the wind. Also, part of the zigzags is always shaded because of the reception 

room or sabats room (figure. 1.50).
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Figure 1.47: Map of Al-Jubail Village.
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Figure 1.48: The conventional system. 
Source: Al-Shayeb Abdullah, 1985.
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Fig. 1.49

Figure 1.49: Air ventilation in the street.
Source: Al-Shayeb Abdullah. 1985.

Figure 1.50: The sabat provide shading for the buildings.
Source: Al-Shayeb Abdullah, 1985.



The Arabian Gulf countries are dominated by one or two story buildings planned 

around courtyards, with gaps between for alleys, to meet the demands of movement and 

communication. Movement was constrained by the performance of their animals, and 

built form by their simple technology and available buildings materials. There was a 

mutual dependence between man and his context, creating an urban environment that was 

basically human in scale.

In order for all these countries to protect themselves from the desert, to secure a 

source of fresh water and to give good access to the sea (for fishing, pearling, and trade) 

cities were built in coastal locations, such as. Doha in Qatar, Dubai in UAE, Kuwait City 

in Kuwait and Bahrain.

These small cities had to control good harbors, especially Dubai and Kuwait city. 

Their locations were largely determined by the presence of inlets, which always provided 

a focal point in the built environment.

Until the middle of the 20th century, these countries had no settlements large enough 

to be called cities. The basic socioeconomic divisor was between the nomadic Bedouin 

and the settled coastal dwellers. Since the 1950s to 1970s, the urban structure of these 

cities has been transformed by two factors: modem technology and the influx of 

population, which itself has been dependent on the vastly increased oil earnings, as we 

can see in Doha (figure. 1.51: a,b,c). The two most crucial aspects of modem technology 

that have transformed these countries into urban forms were: the automobile and air 

conditioning. The effects of these factors have been: large scale road intersections, large 

areas of surface car parking and an increase the height and massing of the built form 

through the use of central air conditioning and thin skin radiation insulation materials.

In most of these countries the old towns have been demolished, especially in Qatar, 

Kuwait and UAE, as the cities expanded. For example, in Kuwait the old town wall was 

demolished and the city expanded using a structure of six ring roads and connecting 

radials (figure. 1.52: a, b). The residential land use of Kuwait City has accommodated 

commercial and major government projects. In the case of UAE the increase of 

population could not be housed within the traditional built environment of the Gulf, and 

necessitated the construction of the tower blocks of apartments. For example, Abu Dhabi
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Figure 1.51: Evolution of Doha City (Qatar).
Source: Qatar. 19%.
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Figure 1.52: a & b, Kuwait city and the structure of six rings.
Source: Serageldin IsmaiL 1981.

73



is a city with no old town, apparently no central focus point. Many of the streets are now 

tree lined, with grass and flowers growing in the center of roads. There are few buildings 

that are more than thirty years old, and only the Old Palace provides any real contact with 

the past. The tall blocks of residential apartments that were constructed through the 

Emirates could be found in any modem city in the world. It is considered, in many ways, 

an international city. The only Arab vestige in the city is the Mosque. Mosques still play 

an important role in the overall spatial plans of the city. Each city has its Grand Friday 

Mosque, with numerous small neighborhood mosques around the urban quarters.

The rapid rate of development in these cities imposed tremendous stress on the old 

residential areas. Unfortunately, modem life has seriously damaged the image of the 

vernacular urban texture. The traditional pattern has been greatly altered and modified to 

suit the modem life style.

The Gulf countries formerly had small towns with broad unpaved streets lined by 

widely spaced houses. These houses generally consisted of an enclosure wall around a 

small courtyard with a long rectangular residential unit on one side. This unit was often 

long but always narrow, as the use of a single mangrove pole length dictated the height 

of the ceiling (figure. 1.53). The larger housing enclosure was distinguished by the 

number of windows in its side, which clearly served to bring in as much ventilation as 

possible in the hot-humid Gulf summer.

The buildings of the Gulf cities are inward-looking and the streets are narrow, with the 

exception o f the bazaar areas. These are surrounded by high empty walls with only an 

occasional door to mark the entrance into the private world of a house and courtyard. The 

architecture clearly reflects the basic cultural idea of the separation o f sexes. Usually the 

houses took the form of two separate areas: men's and women's. In these countries, some 

of the houses were designed to accommodate extended families and to provide proper 

privacy for the women according to the Moslem tradition. The women’s freedom of 

movement and behavior within the courtyard was a measure of the exclusion of the 

outside world from the home. The houses were built with a round courtyard with a 

system of double circulation. On the one hand for male friends and on the other for the 

system of double circulation. On the one hand for male friends and on the other for the
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F igu re. 1 .53: A  lo n g  re s id en tia l u n it o n  o n e  s id e  o f  th e  h o u se .
Source: Al-kholaifi Mohammed. 1990.
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family. The architectural features are basic forms of regular geometrical shape and 

smooth walls devoid of ornament. Even today this type of house with an inner court is 

found in many parts of the Islamic world. The courtyard had its own direct access from 

the street which passed through a bent entrance (figure. 1.54) by provision of a screen to 

prevent passers by from looking into the courtyard.

One element always used by old architecture was the internal courtyard, surrounded 

by rooms from all sides. The rest of the house consisted of an extensive enclosure wall 

around groups of rooms in one or two storys around the irregular courtyard. The 

courtyard secured full ventilation to all rooms and reduced the intense heat during the 

summer nights. Located in the middle of the courtyard was the water well, an access trap 

to a large underground drainage pit (figure. 1.55). In two story houses it is common for 

the ground floor rooms to be duplicated on the floor above, since it was customary to use 

the ground floor in the cool weather and the first floor in summer.

In the Gulf areas are found two different types of courtyard houses: an open court in 

the house created by walls alone (figure. 1.56), or courtyards which are surrounded by 

rooms in four sides of the buildings (figure. 1.57). The size of the courtyard is increased 

by arcades by galleries. The most fully developed form is the courtyard created by 

arcades and galleries (figure. 1.58). The impression evoked by.these houses is one of 

lightness and transparency, an intricate pattern of light and shade; even though they are 

closed to the outside.

Also in the past, some houses in the Gulf had square openings that were built at 

ground level. These had no shutters, but had two crossed timber joists supporting the 

lintel and preventing any attempted burglary. Their position near the floor gave cross 

ventilation inside the rooms and took away the humidity. This sort of opening does not 

exist anymore, except in some ruins. These indicated the social stability of their time and 

the peaceful life which people enjoyed in those days.

Some of the most sophisticated houses also have wind towers which provided cool air 

to summer living rooms. A wind tower or (Badgir) has been adapted in Qatar, Bahrain, 

Dubai and Kuwait. It is a large chimney structure with one end in the basement of the 

building and the other end rising from the roof (figure. 1.59). The upper part of the tower
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Fig. 1.54
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Figure 1.54: The bent entrance.
Source: Majed Ebrahim L 1987.

Figure 1.55: The water well in the center of the courtyard.
Source: Lewcock Ronald B ,1979.
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Figure 1.56: Floor plan of a courtyard created by walls alone (Qatar).
Source: Al-kholaifi Mohammed 1990.

F igu re  1.57: F lo o r  p lan  o f  a co u rty a rd  su rro u n d e d  by ro o m s in fo u r  s id es  (Q a ta r ).
Source: Al-kholaifi Mohammed 1990.
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F ig u re  1 .58: G a llery  w ith  a rca d es  (Q a ta r ).
Source: Al-kholaifi Mohammed 1990.
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Figure 1.59: Wind tower in Q atar (Nasr-Allah House).
Personal photo, taken by Al-Obaidly Khalifa. 19% (Qatar).
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is divided into several vertical air passages that terminate into openings in the sides of the 

tower. Usually the badgir has openings facing the wind from all directions. The flow 

inside the badgir is mostly in two directions; therefore, when the wind blows from one 

direction, the windward openings will be the inlets and the leeward openings will be the 

outlets. The badgir in the Gulf area is similar to the square type of Iranian badgir. They 

are connected usually to the first and the second floor rooms and have a cross-section of 

usually about 13 by 13 ft and often are 49ft tall. In Dubai, there is a famous residential 

quarter called Bastakia, (figure. 1.60) where the use of the badgir is around all the inland 

town. Its use started at the end of the nineteen century when the Persians extended their 

influence over these areas.

Furthermore, most houses have a paved courtyard that drains towards the center, 

where a small garden is often located. Many houses have at least one tree in their 

courtyard (figure. 1.61). These provide shade and the living greenery which is so highly 

valued in a desert environment.

The main block of the house, usually in the south to face the north breeze in summer, 

was usually covered in the second floor by a terrace or liwan (figure. 1,62). In other cases 

the liwan surrounded the courtyard on all four sides, giving shade to the rooms behind 

and enabling the house occupants to move easily from one room to another without 

exposure to direct sunlight. As parts of the courtyard were shaded, its temperature was 

cool. Those liwans created places to sit in. Simultaneously, evaporative cooling took 

place when the courtyard was sprayed with water. In the Gulf architecture the heavy 

atmosphere made cooling devices essential in the days before air-conditioning.

The buildings material in this coastal area mainly involved the use of coral aggregate, 

reinforced with wooden beams: the result was a very light architecture. They also used 

lime and gypsum. The buildings were plastered white, the upper panels were beige, with 

the exception o f the doorway. The windows were barred, and could be closed by wooden 

shutters.

The type of architecture in the Gulf countries was affected by the social atmosphere 

and economic conditions. They made use o f available and easy to get materials, while
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Figure 1.60: The Bastakia quarter in Dubai.
Source: Coles. Anne. 1975.
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Fig. 1.61

Figure 1.61: The courtyard and the palm tree in the center of the house (Bahrain).
Source: Majed Ebrahim L 1987.

F ig u re  1 .62: T h e  liw an  and  th e  terra ce  in  th e  seco n d  flo o r  (N a sr -A lla h  h o u se ).
Source: Al-kholaifi. Mohammed 1990.

83



giving important attention to the social requirements controlled by Islamic tradition. 

Nevertheless, elements such as the frequent plain exterior walls, narrow alleyways, and 

the arches found in some of the low cost housing built; reflect more traditional elements 

and provide an important characteristic feature of these countries today.



1.3.4 EXAMPLE FROM HOT-ARID CLIMATE RS THE CENTRAL AREA OF 

THE ARABIAN PENINSULA : RIYADH.

(Figure. 1.63) Map of Saudi Arabia.

The formation of modem Saudi Arabia had its beginning in the early 18th century. 

During this period there was great emphasis on simplicity in living and the physical 

environment, which was reinforced by the austerity preached by Islam. Three basic styles 

of living are found in Saudi Arabia: the desert community, the rural community and the 

urban community. In pre-Islamic times, Arabs lived in poor dwellings and had simple 

ideas of building techniques and urban planning. The great majority o f the Saudi Arabian 

population is pastoral, of nomadic tribes that lived in black tents made of camel and goat 

hair. People in the oasis settlements and caravansary towns built out o f rubble, adobe and 

palm tree material. Even the mosques were simply built.

IRAQ
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Figure 1.63: Map of Kingdom of Saudi Arabia.
Source: Al-Ankary K.M, 1989.
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The influence of religion created a certain type of organization in the cities, and the 

need for privacy became very important in rural and semi-urban designs. The cities or 

towns developed around centrally located mosques, markets, guest houses, public bath 

houses, surrounded by housing and other services.

The Arab architecture and town development was not based only upon religious 

requirements, but also took great consideration of the climatic and geographic elements 

of each region. Traditionally, the design methodology, passive environmental control 

systems, and a careful use of the material responded effectively to extreme climates in 

different parts of Saudi Arabia.

The city layouts are characterized by the main streets starting radically from the center 

and leading to the various gates in all directions. Especially important are the narrow 

streets with irregular designs that provided protection against dust storms, and against the 

sun in hot-dry areas. Street widths vary from 2-6 meters (secondary) or 6-12 meters 

(primary), and houses extend 8-10 meters high. Streets are defined by the building 

orientation and the facades of the houses.

The cultural needs of a society are also very important, as may be noticed in the Gulf 

countries. Technology brings its own influences. The automobile produced a new pattern 

of town development, and the air-conditioning units became responsible for changing the 

basic concept of a house. The courtyard was replaced by a central salon space without 

windows, giving a regularity in street layout (traditional urban patterns are identified by 

solid masses of connected houses in which roads are cut to provide access). Currently the 

spaces begin to be carefully organized in a sequence progressing from public open spaces 

to private roads that lead to houses and courtyards within (figure.l. 64). The mosque 

usually serves as the focal point for pedestrians moving along the main street.

The urban development in Saudi Arabia is a response to economic and social changes 

which are encouraged by government policies and programs, and will continue to 

increase dramatically. This development has been a characteristic in Saudi Arabia since 

the exploitation o f its oil resources began. "The expanding Arabian towns did not 

establish new centers; the old town remained as the focus for the growing city. Its central 

location led to its present unhappy condition with original inhabitants rapidly moving out
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Figure 1.64: Comparison of development pattern of Al-Malaz, the new Riyadh of
1 9 5 0 s &  6 0 s  w ith  th a t  o f  A l-D ir a h , R iy a d h 's  o ld est n e ig h b o rh o o d .

Source: Al-Ankary K.M, 1989.
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as new suburbs were built ".13

The desert environment of Saudi Arabia has influenced the style of its architecture. 

During the day the heat of the desert is intolerable, with frequent sandstorms. Under these 

conditions the houses cannot be opened outwards at ground level into the natural 

surroundings. The only element of the environment that provides coolness at night is the 

sky, to which the house is exposed by means of a courtyard. Each house is a square box 

open to the sky with high and narrow rooms against the perimeter walls. When there are 

windows out of the external walls, these are of a small size and most rooms have large 

windows or doors facing into the courtyard.

Riyadh (Hot-arid).

Riyadh is the capital of the Kingdom of Saudi Arabia and the central region. Of all the 

large countries on earth, Saudi Arabia is perhaps the driest. Most of Arabia is desert with 

a low unreliable rainfall.

The old city of Riyadh occupies a small area of the center of the modem capital that 

carries on its name. Riyadh was a walled agricultural town in the eastern part of the 

central Arabian peninsula. The traditional urban pattern of Riyadh is well represented by 

the city's old part which is located in the center. This pattern, which is considered so 

unique in its structure, has provided for centuries, a good and secure environment to the 

population. The city, in its old shape, appears as a continuous mass of buildings. It was 

surrounded by a wall (about 7.6 to 9 meters high), and controlled by nine secure gates. 

These gates once led either to other towns or farms close by (figure. 1.65).

In some areas of the city, and especially along the old town we can see a mixture of 

the traditional, transitional, and new patterns. The combination was a result of the fast 

growth and the absence of satisfactory urban physical planning (figure. 1.66). The plan 

shows a clear case of variable sizes of streets and blocks in addition to different types of 

land subdivisions and densities. In some areas, the main street provides a separation

13 Source: Mousalli and Shaker, 1977
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This plan is prepared by the author to construct the physical layout of old Riyadh, based on information gathered from 
literature, a small scale 11 :bO<XX)) aerial photograph taken by ARAMCO m 1950. and other photographic mapping of l%4 
by the Ministry of Petroleum and Minerals. The layout of central areas and of areas adjacent to the wall, was difficult to 
identify, because of the heavy destruction to which these parts were \ubjccted.

F ig u re  1.65: R iyad h  O ld  C ity  P lan -  1950.
Source: Al-Ankary K.M. 1989.
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F ig u re  1 .66: M ixed  la y o u t p a ttern  (R iy a d h ).
Source: Al-Ankary K M  1989.
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between one pattern and another, but in other areas the mixture is complete. Its 

continuing development in size and the complexity of its function, made physical 

demands which finally, during the 1950s, crushed the fabric of the traditional city. 

Although its spirit can still be felt in the planning of the city center, the early years of the 

1950s bring to a close the story of the old walled city as a physical entity.

For that reason, it was during these years that the walls and gates finally succumbed to 

the severe pressure of modernization, and the major mud buildings of the city center were 

demolished.

The year 1953 saw the establishment of the Riyadh Municipality that took charge of 

planning the transformation of the city and providing these essential services, while 

dealing with land allocation, building and market regulations. The growth of suburbs took 

two forms: low-income groups, such as the Bedouin laborers and mechanics, grouped in 

concentrated suburbs to the east and south of the old city; and royal family and the 

wealthy, which, built their palaces and residences to the north and west, and adopted a 

more spacious pattern of settlement.

Despite the development of the city outside the walls, traditional methods of 

construction continued to be employed. The local architecture had to be adapted to the 

creation of buildings for government and the royal family. It was not until after 1946 that 

the new developments really began to alter the face of the city. The old streets radiating 

from the center became lined with modem shops, as the mud houses which lined them 

gave away to concrete replacements. Also, something of the essence of the old capital 

lives on. Present modem rural settlements seem to be very foreign to the local social and 

natural environment.

The city comprises a system of public, semi-public, semi-private and private spaces, 

varying in degrees of accessibility and enclosure. The main public areas of the town are 

those of the central shopping area, associated with major mosques. This is the domain of 

the men, with the emphasis on accessibility. The city quarters occupy just a single street 

and are usually formed by relatively small uniform communities, bound by common 

religious ethnic or occupational ties. They have a strong feeling of group solidarity with 

mutual duties and obligations. The quarter is a group providing awareness o f social
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identity and security. There is always a balance maintained between this social self- 

sufficiency and isolation. The quarto- participates in the communal and economic affairs 

of the city as a whole. Each quarter is physically linked with the neighboring buildings of 

the adjacent quarter.

The traditional urban complex in Riyadh consists of clusters of houses with common 

walls where the tradition of courtyard houses dominates (figure. 1.67: a & b). The houses 

are grouped together forming a dense urban complex. A few main roads and a mosque 

are the only open public spaces. The courtyard houses represent a major type of building 

in much of Riyadh and they are generally rectangular. The houses were built around an 

open courtyard, with rooms surrounding it. Access from the street ensured that entry was 

through a bent entrance that made it impossible to see directly from the street into the 

privacy o f the courtyard.

The courtyards and thick mud walls of the central arid regions as well as the 

transparent wooden facades of the hot-humid regions are equally effective in maintaining 

conditions of comfort during varying climatic conditions. In the hot-dry Riyadh, the 

courtyard becomes the center of focus in the thick-walled house with very little 

fenestration (figures. 1.68: a, b, c & d). The courtyard of wealthy houses may contain 

interior gardens. These are usually well paved with stone or tiles, and planted walkways 

raised above ground level to divide the planted areas. When water is available a fountain 

or pool is constructed. Even poor houses may contain some trees or plants.

Each house has one or more courtyards, as a result complete privacy and open space 

are combined. A cluster of courtyard houses has a cellular structure which suggests that 

each unit is a part of a social organism. All the rooms have direct access to the courtyard, 

except for the male quarters.

The ground floor has massive walls that provide thermal storage. The roof allows 

space outdoor sleeping. These houses have: single entrance at ground level, solid wall in 

front of the entrance, small openings into the street (mainly in upper floorsXfigure. 1.69), 

large openings to the courtyard, two staircases (one next to the entrance for men and the 

other towards the back of the house for the family), store room at ground level for grain 

and other foods, store room at upper level for bedding and terraces separated by high 

parapets (figure. 1.70). The most
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Figure 1.67: a) Old patterns part of the city show courtyard houses.
Source: Mousalli. and Shaker, 1977.

b) R e c e n t p a ttern s  o f  lo w -r ise , h ig h  d en s ity  co u rty a rd  h o u ses
n ea r  A l-B a th a  so u q , R iy a d h .

Source: TalibKaizer, 1984.
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F ig u re  1.68: a, b, c  & d  H o u se  in  o ld  R iy a d h .
Source: Mousalli and Shaker. 1977.
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Figure 1.69: Small protected openings in traditional architecture (Buraidah).
Source: Talib Kaiser. 1984.

F ig u re  1.70: In ter io r  o f  a  co u rty a rd  h o u se  (A l-M a jm a 'a h ).
Source: Mousalli and Shaker. 1977.
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important houses have ornamental parapets featuring a series of triangular decorations 

(figure. 1. 71).

Some houses have reception rooms (sabats) elevated as connecting bridges 

overlooking the street. These represent a landmark typical of the local urban pattern and 

provide shade for the public way underneath. These bridges have their mud brick walls 

decorated with lines of triangular patterns (figure. 1.72: a, b & c). In several cases the 

entrance to the house is located beneath these bridges. These houses are constructed on a 

foundation of sand or lime-stone, making a continuous wall about a meter above and 

below ground. The walls are solid mud brick, more than half meter thick and the roofs 

have flat floors.

F ig u re  1 .71: T r ia n g u la r  p a ra p ets  (R iy a d h ).
Source: Mousalli and Shaker. 1977.
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1.3.5 NORTH AFRICA : TUNISIA AND MOROCCO.

(Figure 1.73) Map of North Africa.

The Romans encountered hostile nomadic societies around the Mediterranean, except 

on the eastern shores where other civilizations and cultures had preceded them. Berber 

clans were in control of the major part of North Africa, including Tunisia and Morocco, 

before the Roman occupation. North Africa became fundamental for the Roman economy 

and for Roman transportation. The Romans viewed urban development and construction 

of major roads as valuable tools in their efforts to dominate and secure occupied areas. 

New towns and ports were developed almost everywhere that Romans occupation forces 

settled. The Ottoman conquest covered nearly all the Arab world during the expansion 

that required little more than half century, from 1516 to 1574. The Empire became 

stabilized within boundaries that were hardly changed until 1830. Around the Arab 

Mediterranean, only Morocco remained outside of the Empire. The Ottomans set up a 

uniform governmental system over this huge political network. Around 1609 the Arab 

domain was made up of 12 territories, including Tunisia. The urban progress was 

apparent in the extension o f built up areas that took the form of widespread suburbs 

developing along the main commercial routes, outside the town wall.

A L G E R I A LI BYA
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Figure 1.73: Map of North Africa countries. 
Source: Golany Gideon. 1988.
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a: TUNISIA (TUNIS).

Tunisia has a Mediterranean climate with mild to warm, sunny winters and hot 

summers.

The interior of the territory of Tunisia was conquered from the Byzantine Empire by 

the Arab armies in 670. Some coastal cities did not fall until the Arabs had gained naval 

supremacy in the Mediterranean in 693, and the mountain Berber clans continued to resist 

the new rulers for many years. In 1574, a large Turkish fleet conquered Tunisia, and it 

became a territory of the Ottoman Empire. In 1881 the French government declared 

Tunisia a colony. After seventy-five years of French occupation, Tunisian society was 

divided between an educated, partially westernized high society and a largely analphabet 

mass.

Tunis (Hot-Humid).

Today, the madina or old city of Tunis continues to function in many ways as a living 

example of the traditional Islamic city.

The madina is now surrounded with a ring road that follows the line of earlier city 

walls (figure. 1.74). The traditional city walls, including in many cases internal walls 

dividing quarter from quarter, were to provide security. The walls and the quarters served 

to divide the city into manageable component parts, and in each part there was the 

potential for intimacy and primary group relationship. The shape of the inside and outside 

city walls in Tunis were influenced by the location of the city gates and defense towers. 

These were established on the alignments o f the major streets. Even the naming of the 

gates was related to the various destinations of major streets.

The greater madina of Tunis, which includes its north and south suburbs, is one of the 

largest madinas in the Magrib (western Islamic) region. During the first 100 years of its 

story (79-184 A.H.) in the Arab calendar or (698-800 B.C) the occupied area was about 

87 hectares. In the period (184-556 A.H) or (800-1160 B.C) the area grew to 111 hectares 

and then during the Almohad and Hafsid era (556-982 A.H) or (1160-1574 B.C) the area
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covered between 218 and 286 hectares. Its peak extent was just before the French 

colonization with an area of 305 hectares.

The north and south suburbs are respectively 15 and 14 percent larger than the 

madina central (figure. 1.75:a ). There are almost three equal sizes rhadinas attached to 

each other. Traffic between them ran through the central area. Although the perimeter of 

the madina central is 43 % of the total perimeter of the urban complex, more than half 

this length was protected by the two suburbs and Kasbah (district), (figure. 1.75:b). The 

average width and length of the medina central is 632 meters and 1496meters 

respectively. Using a rectangular shape which is divided in two by the core (representing 

the Zaytuna mosque and the central Suoq or market), we have two areas with sides of 

632meters and 148 meters respectively. These areas have a tolerable walking distance of 

400 meters for the average pedestrian (figure. 1.75:c). In other words, the size and shape 

of the madina central corresponds to a pedestrian scaled environment, which is a common 

characteristic in all Arab cities. The open spaces within the madina central constitute only 

12.3% of the town built area (figure. 75:d). These open spaces include public and private 

courtyards, gardens and cemeteries. This is an efficient proportion considering that every 

individual house and building has its own courtyard. Each building is almost identical 

from its neighbors within this uniform urban mass; it creates an inward-oriented unit in 

the cellular structure of the city. The percentage of public and private domains in the 

madina central area is 28.5 % and 71.5 % (figure. 1.76). The public domain is defined as 

the ground coverage area of all streets and public buildings; the private domain the 

ground coverage area of all houses. Ground coverage of various building types and uses 

are as follows: religious structures 6.9%; economic structures 6.6%; government and 

defense structures 3.4%; health and family structures 1%; housing 69.6%; and all types of 

streets 12.5%.

We can also identify nine quarters within the madina central area of Tunis (figure. 

1.77). The percentage of each quarter to the madina central area ranges from a minimum 

of 7.5% to a maximum of 15.4%. The average being 11% which is equivalent to a 9.94 

hectares. "As many cities in this part of the world, Tunis has moved its center of gravity 

under Western impact. The economic, professional, and cultural center of Tunis now lies
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F ig u re  1.75: a , b , c  & d S elec ted  ch a ra c ter is t ic s  o f  T u n is  in  d ia g r a m s.
Source: Hakim Basim S. 1988.
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F ig u re  1.76: P u b lic  an d  p r iv a te  d o m a in s: M a d in a  C en tra l. T u n is
Source: Hakim Basim S. 1988.
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F ig u re  1 .77: A p p ro x im a te  q u a r te r  b o u n d a r ies: M a d in a  C e n tr a l , T u n is .
Source: Hakim Basim S, 1988.
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between the old madina and the port. Indeed, the principal street of the modem city, the 

wide, tree-lined Avenue Habib Bourguida (formerly Jules Ferry) appears on maps of 

modem Tunis much like a battering ram pressing against the vulnerable old city. This 

modem part of Tunis holds the world of vehicular traffic, high-rise buildings, a grid 

pattern of streets and angular buildings- everywhere straight lines and sharp edges, the 

realm of the geometric, the planned, the practical, and the accessible. What a contrast to 

the narrow, meandering, kaleidoscope old madina!".14 The old madina is now the 

educational center, the refuge of traditional religious devotion.

The contrast between the two urban styles is always striking. The narrow, winding 

streets were a system of traffic control, regulating the movement of men, animals, and 

merchandise through areas where it was preferable that they be limited. It all added up to 

an informal, but nevertheless, effective zoning plan. The block of the city of Tunis had 

eight dead-end streets with gates (figure. 1.78). The existence of the gates up to the 

beginning of the 20th century implies that most of these spaces within the traditional 

environment were in the unified form of submission. The dwellings, subquarters and 

quarters were controlled by the high residing parties. This indicate the minimum 

existence of spaces controlled by the central authority. In order to control the quarters, the 

government eliminated gates to private dead-end streets. When the gates were removed, 

the spaces behind them were no longer private but became part o f the public domain. 

This increased the percentage of public spaces in the built environment, thus increasing 

the responsibility o f the authority. Some dead-end streets o f Tunis (figure. 1.79) still have 

traces of their gates. The first photo o f the dead-end street still has its gate; it was not 

demolished. Probably because the street did not look like a dead-end street, but rather 

like the communal space between the houses.

There is an irregular layout of properties in the traditional Muslim built environment. 

Such irregularity was not planned, but grew from many independent agreements between 

neighbors (figure. 1.80: a & b). The owner of the house does not take into account the 

regularity of the quarter's layout; its main objectivescenters on self-interest, resulting in a 

property owned, controlled and used by himself. An owner may sell part o f his house to

14 Source: Brown Carl, 1973.
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F ig u re  1.78: C ity  o f  T u n is . D e a d -e n d  streets  th a t w ere  o w n ed  by u sers an d  m a rk ed
by g a tes  n ow  b eca m e  a p u b lic  sp aces.

Source: Akbar Jamel. 1988.
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Figure 1.79: Dead-end streets of Tunis.
Source: Akbar Jamel. 1988.
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Figure 1.80: (a). City of Tunis. Territorial transformation on the ground floor.
(b). City of Tunis. Territorial transformation on the upper floor.

Source: Akbar Jamel. 1988.
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another who needs an additional room. The constant change in users’ needs will affect 

the internal organization of a property as well as its size. The majority o f transformations 

were based on such informal agreements and have therefore not been documented.

The large houses of the rich are found deep inside the dense building mass of each 

cluster. The smaller, less desirable houses are located near the edges of the blocks and 

even along the primary and secondary streets (figure. 1.81). This grouping of residential 

clusters with replicable patterns has created a consistent spatial order that is characteristic 

of the traditional North African town (figure. 1.82).

The traditional Tunisian urban house reflects the cultural concept of the extended 

family. It is oriented inside, with almost no windows to the street. The main door opens 

into a small hall which leads to the entrance of the house, a right angled doorway that 

protects the interior of the house from viewers in the street. The courtyards are varying in 

sizes, according with the importance of the house occupants (figure. 1.83). It provides a 

private open space for the residents, an active focal point within the household structure. 

The opening of high windows and the main doorway of these courtyards are often 

extensively decorated. The rooms are organized around a central courtyard which 

provides them with light and air. Covered porches and galleries provide natural 

transitions between the rooms and the courtyard (figure. 1.84). It could have a gallery on 

one, two, three or four sides and a small water pool or fountain at its center. In houses 

built by the rich a cistern was located under the courtyard for collating rainwater from 

the roofs.
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Figure 1.81: Housing characteristics in the Tunis region.
Source: Vigier Francois. 1987.
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Figure 1.82: A dwelling of courtyard houses with a narrow street
Source: Akbar JameL 1992 .

Figure 1.83: Housing typologies.
Source: Vigier Francois. 1987.
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Figure 1.84: Interior courtyard.
Source: Hakim Besim S. 1988.
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b: MOROCCO ( FEZ).

Inland the summers are very hot while in winter and spring, winds can cause some 

very chilly days.

Since the beginning of the twentieth century France planned to set up a coherent 

system of territories in North Africa. In 1907, the French Army had the opportunity to 

enter Morocco and military settlements were established on the eastern plateaus and at 

Casablanca in the west. In 1912 France officially established Morocco as a colony. One 

of the first changes in the country was to separate the madina and European quarters in 

order to protect the autonomy of each. European quarters were built as far away as 

possible from the Moslem cities, to preserve the kind of life their people were used to.

The modem cities were constructed according to three factors: possibilities of 

obtaining the necessary land; topography; and occupation of the land by preexisting old 

and new buildings or districts.

Fez (Hot-arid).

In cities like Fez, the location of the new city was determined by the situation of the 

suburban lands, which either belonged to the state or were the properties of religious 

foundations. The old city expanded without an overall plan or government order. The 

sole orientation for the full city was the orientation to Mecca and the whole city spread 

adapting to the landscape as needed (figure. 1.85).

Fez was one of the most important of the traditional capitals of morrocco. In 

comparison to the rising European quarters which seemed to be only small dependencies 

located a careful distance from the madinas, Fez has probably the most complete 

surviving urban structure, it has maintained a proper urban pattern, only disturbed by 

modem interference. In spite of their proximity. Old Fez and New Fez have never united 

completely (figure. 1.86). Although they are separated by a few hundred yards of more 

or less empty space and by the old fortification, they never formed one city. Both are 

almost a mile away from modem Fez, an entirely contemporary European city built by 

the French after 1912.
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Fig. 1.85

Figure 1.85: Fez, Morocco: view of the Madina.
Source: Aga Khan. 1980.

Figure 1.86: Settlement on the outside of the Fez madina.
Source. Aga Khan. 1979.
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The Moroccans were restricted within the wall of their old madina, and no plans were 

made to provide them with new districts. Overcrowding of the population in these old 

districts quickly became abnormal, alarming and finally critical; with densities from 

1,200 to 2,000 people per hectare. As the urban nucleus began to expand, the hydraulic 

system grew more and more complex and came to include countless underground 

branches which serve a large number of distributors located at the comers of the narrow 

streets. These distributors directed the water flow into the courtyards of houses, where it 

flowed out of fountains before passing on to the kitchen and the bath through interior 

ducts. Fez was famous as a city built on its water supply; it was further emphasized by 

hundreds of fountains.

The city of Fez forms an extremely coherent volumetric unity (figure. 1.87). The 

structures used for habitation do not contrast considerably from other buildings; what sets 

them apart is the way they are linked to the network of traffic. There are two goals to 

support the development of the city: one is a voluntary restriction of development toward 

the south of the city (to benefit the central and east madina); and the second is to consider 

the zone within the walls as a dense entity accessible only to the pedestrians (the 

pedestrian network appears as a line to which the central core of the madina is linked, the 

motorized access routes have to support and balance the internal dynamism o f the core 

without penetrating it. Ofcourse, exceptions are made for public transportation) (figure. 

1.88: a& b).

In general, the texture of the madina of Fez shows little trace of the intentional 

planning. Its layout shows no similarity to the geometric city plan of other cities like 

Isfahan. The layout of Fez is restricted to each individual spatial entity, especially interior 

courtyards and their decoration; the forms reflect the ground and the pedestrian 

circulation. The fabric appears as a consolidation of the internal laws that regulate 

society, replaced into architectural patterns. Because of it, Fez can be regarded as a model 

Muslim city.

In the Old Fez the dwellings were too close ones to the others, but clearly divided from 

the main pedestrian arteries leading from the gate to the central mosque (figure. 1.89). 

This cluster is located in the immediate neighborhood of the Qairawiyne mosque
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Figure 1.87: Aerial view of Fez, Morocco, to both sides of the river Oued boKhareb
Source: Brown Carl. 1973.
Figure 1.88: a & b the madina of Fez: two main principles of development.
Source: Aga Khan Award 1980.
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Figure 1.89: Aerial view showing a typical detail of the urban texture. In the right 
half of the picture, crossing from the top to the bottom, the main east- 
west artery of the town leads to the Qairawiyne Mosque.

Source: Aga Khan Award 1980.



(considered as one of the earliest university mosques of Islam). It contains two of the 

oldest neighborhoods of Fez, with a number of famous houses. The houses are usually 

large, and traditionally charming are the ground floor and two upper stories (figure. 1.90). 

The inner courtyard may be paved with colored marble or patterned tiles and a central 

marble fountain bordered by a parapet decorated with bright colors (figure. 1.91). The 

surrounding arch-supporting columns are usually very thick, often partly tiled and partly 

stucco-covered, leading to richly- decorated arches. The facade, quite windowless, has a 

heavy wooden door, as often as not nail-studded, and with a bronze or brass knocker for 

which a favorite pattern used to be the five-fingered hand of Fatima. The roofs of the 

houses that are actively used must be screened with parapets to prevent overlooking the 

private domain of neighbors (figure. 1.92). Also, there is a famous cluster located around 

the small neighborhood center of Mokhfiya, at some distance from the central area 

(figure. 1.93). It shows perhaps a more typical situation of a complete residential quarter, 

with a good mixture of rich and modest houses.

The new Fez occupies a flat plain enclosed by boundaries. It overlooks the older city, 

its streets always descending or ascending, its houses packed tightly and the edge formed 

by fertile green hills. In the residential streets there are houses of the local high society 

(the wealthy merchants). Their beauty is enclosed within, their heart being the inner 

courtyard with its columned arches, mosaics, fountains and galleries (figure. 1 94). In 

many houses even the cypresses, date palms, orange and lemon trees that bring color to 

the courtyard are invisible to the outsider by high anonymous walls. With practically no 

sign of windows in the outer walls, the houses seem bereft of architectural feature, even 

of life and activity.

Figure 1.90: Section of a house in Old Fez.
Source: Issa Ahmed Mohammed. 1983.
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Figure 1.91: Interior courtyard with a fountain.
Source: Gallotti Jean. 1926.
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Figure 1.92: Houses with parapet roofs.
Source: Issa Ahmed Mohammed. 1983.

F ig u re  1 .93: N e ig h b o rh o o d  p lan  o f  M o k h fiy a .
Source: Issa Ahmed Mohammed. 1983.
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Figure 1.94: Inner courtyard of a wealthy house. Fez, Morocco.
Source: Galiotti Jean. 1926.
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1.4 THE COURTYARD HOUSE & THE URBAN FORM IN SPAIN, 
MEXICO AND SOUTHWEST UNITED STATES.

1.4.1 SPAIN: SEVILLE.

(Figure. 1.95) Map of Spain.

Figure 1.95: Map of Spain: area of Islamic influence on the Iberian peninsula.
Source: Barrucand M. & Bednorz. 1992.
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In the summer of 710 A.D, a small group of men under the command of Tariq ibn 

Zyad, a Berber from North Africa, conquered the Iberian peninsula. Tariq was no doubt 

well informed about the internal problems of the declining Visigothic kingdom and with 

a 7000 strong army crossed the Straits in ships and landed to the west of Gibraltar, at a 

point later known as Tarifa. It is from Tariq ibn Zyad that Gibraltar takes its name (Jabal 

Tariq, "Tariq's Mountain"). Tariq met no further organized resistance: Cordoba and the 

Visigothic capital o f Toledo fell that the same summer. In the summer of 712 A.D Musa 

ibn Nusayr crossed the Straits with an army of 18,000 men. He occupied first Seville and 

its surroundings, and then Merida. It was not until the summer of 713 A D  that he joined 

up with Tariq. The conquest of Iberia continued the following summer with Musa's 

advance on Oviedo through Soria and the upper Duero valley, and Tariq's battle on the 

upper Ebro as far as Galicia. By 716 AD, the Islamic conquest of Iberia was more or less 

complete.

Islam brought to Spain the architectural heritage of the Middle East which was 

implanted upon the Roman-Visigothic tradition. The traditional scene of the Islamic city 

is characterized by similar height of all the buildings except for the minarets, the narrow 

and crooked streets, the Friday mosque, the special place of the market, the semi-private 

spaces, and the internal orientation of the houses.

Seville (Hot-arid).

Summers are very hot and winters have frequent periods of cold winds. Dust, hot 

winds and low humidity are very unpleasant in summer.

Seville (Ishbiliya) became the Arab headquarters until eclipsed by Cordoba. In 1031 

A D  Seville was once more leading the city of Andalusia. One of the first sights of 

Seville is the Guadalquivir, "Great River", is the meaning o f the word in the Moorish 

tongue, the river on which the city stands. The navigable Guadalquivir river connected 

Seville with the sea, and thus the whole world.

Traditionally, urban spaces in the Islamic environment grew in direct response to the 

needs, means, and aspiration of their residents. Movement was constrained by the
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performance of their animals, the built environment, the available technology and 

building materials. The urban form was a tight cellular pattern (figure. 1.96) contained by 

walls and ramparts, with a network of crooked alleyways, narrow streets and the market.

Seville was one of the best fortified cities in Andalusia. It was surrounded by walls. 

However, these walls were always in danger, especially from floods (figure. 1.97). The 

walls were 4 miles (6Km) in extent with twelve gates and 116 towers. This consisted of a 

curtain wall with a patrol walk (figures. 1.98: a & b). The Almoravids added an exterior 

wall 142 feet (35m) beyond the ramparts, like the walls of Constantinople, to enclose the 

city. Also in 1220 A.D they added an angled work to the city walls where they joined 

those of the Alcazar to reach the river. This was secured by the twelve-sided Torre del 

Oro (Tower of Gold), so called because the highest story was encircled by polished tiles 

in gold color (figure. 1.99: a & b). At night, for defense the port was linked by a chain to 

a tower on the opposite shore. Two lower stories of the Torre de Oro have survived from 

Islamic times, but the upper floors and the lighting device have been rebuilt. The 

Muslims used uncut stone laid in mortar in the tradition of Almoravid fortifications. The 

towers windows are simple but exterior walls are decorated with blind arcading and blue 

and white tiles. The Seville wall of cement and rubble survived until 1860s when they 

were demolished to facilitate the expansion of the city. The streets and the gates on the 

north-east side of Seville survive and the main artery can still be followed all the way 

from the Macarena Gate to Cordoba Gate (figure. 1.100).

During the Islamic period, the most important buildings were located in the center of 

the madina. The streets, twisting in and out, connect main roads which seem to be coming 

to an end, then roughly turn into new paths of the network. The unplanned street layout 

helps ensure privacy. The width of most of the streets is such as to hardly allow 

transportation to pass, and to make the meeting of two vehicles impossible (figure. 

1.101). The closeness of the walls also creates shade. These streets were created with 

intricate patterns that eventually meet at small squares with fruit trees, and stone 

fountains.
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•ak Maqifin*

F ig u re  1 .96: P lan  o f  th e  M u slim  c ity  (S ev ille ) .
Source: Lavalle Bem am d 1992.
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COLLACIONES

1 ■—S. Roque.
2.—S. Benierdo.
J —St* L o d i, 
t  —S. Juliin .5—S Ramin, 
t —Sand*«o 
7.—S. E lteb in  
lv—S. Bmtotame.
9.—Sc*. M - U  Blanca.

10—  S o . C n a .
11—  S. N k o lii.
12.—S. Isidoro.
13—  S. Bdefooio.
14— S o . Catalina
15—  5 . M m .
11.—5 . Juan dc La Palm* 
17—3 . Marco*.
I I —St*. M anna.
n s .  ca.
a —om nium  S a c .- . . - .a. 
21—S . Martin.
22.—S. Andrea.
□ .—El Salvador.
24.—Sta. M " La Mayor 
25— S u . M - Magdalena 
2*.—S Miguel.
Z7-—S. Vicenje.
23—S. Lorenzo 
29—Sta. Ana.

TORRES

30— Dei O re.
11. —Oe La Plata.
12. —Oe 0 . Fadnque.

PUERTAS Y POSTICOS

13.—Macarena. 
3 4 -C drdoba .
IS.—Sol.
34—Or* d o  
17—Carmona.
14—Came.
39—Jerez.
•W.—Carbon
41. —Aceite.
42. —Arenal.
43— T n a n * .
*4.—Cote*.
45—Bib-Ragel.

F igu re 1 .97: M a p  o f  S ev ille  w ith  th e  M u slim  w a ll
Source: Morales Francisco. 1977.
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F ig u re  1.98: a &  b , S ev ille . T o w er  an d  w a lls  d u r in g  A lm o h a d e  p er io d .
Source: Torres Baibas. 1971.
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F ig u re  1 .99: a  &  b , S ev ille . F lo o r  p la n  o f  th e  G old  T o w er  an d  th e  G o ld  T o w er .
Source a: El arte en Espania. p 3. (Author unknown),

b: Torres Baibas. 1971.
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Figure 1.100: Recent map of Seville city.
Source: Goodwin Godfrey, 1990.

F ig u r e  1 .101: A  ty p ica l street in S ev ille .
Source: Moore SuzL 1995.
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The urban structure of the Islamic city was an expression o f a culture governed by 

Islamic rules, values and principles. In 1171 A.D Abu Yakub Yusuf (Almohad period) 

captured the city of Seville and began the building of a powerful mosque. This mosque 

was an extensive and admirable building in the Muslim city.

The minaret, now called the Giralda, is one of the most ancient buildings of the city 

(figure. 1.102). It is recorded that the Moorish astronomers used the tower as an 

observatory. The minaret probably served the double purpose of a praying tower and an 

astronomical outlook. The original minaret was about two hundred and thirty feet in 

height and it dominated the heart of Seville. Similar towers are easy to find in North 

Africa, especially in Morocco.

In the rest of the madina, the houses were constructed adjacent one to another, painted 

similar in plain gypsum making them white and silky to the touch. For that reason it was 

often difficult to detect the end of one house mid the beginning of the next. The villas of 

the rich have disappeared, however their foundations still lie under later buildings.

Houses with a central courtyards were built close to each other, and they became the 

entity around which the social life of the Muslim family revolved. For here, the Islamic 

tradition strongly overlays the Roman urban house type, and the two combine to form the 

patio or enclosed courtyard. This interior courtyard or patio could function at the same 

time as an enclosed garden and as an outdoor living room without roof. For aesthetic, 

functional, and cultural reasons, the Spanish patio has the reputation as an architectural 

landmark. The patio is a permanent suggestion of physical relaxation and spiritual 

comfort. Through a careful study of its evolution and characteristics, one develops an 

understanding and appreciation for the uniqueness of the Spanish design.

Even if the patios are common throughout all the Mediterranean because of its ideal 

climate, only the Spanish patios gathered inspirations from Roman atriums, Greeks 

peristyliums, cloister gardens from the monasteries in the Middle Ages, and seven 

hundred years of Islamic influence. At the time that the Moors conquered Spain, they 

found a country which, although populated by Iberians and Visigoths, was nevertheless 

essentially Roman in its civilization. At that period, Iberian houses must still have closely 

resembled those of Pompeii, with their atrium converted into water gardens, and their
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F ig u re  1 .102: T h e  G ira ld a , S ev ille .
Source: Personal Photo. 1995.

131



peristyle gardens decorated with mosaics and fountains with many jets of water. The 

combination of all these societies through their architectural and cultural contributions 

helped to create what is today know as the Spanish patio.

In Seville the format of the house is very similar to the rest of Andalusia, but as it was 

the richest and last leading city of al-Andalus, the patios in general are bigger, with more 

complicated architectural detailing. The scale is larger too, with higher arcades, and 

interconnecting patios, so that the building is interrupted with watery courtyards (figures. 

1.103: a & b). The patio connection with the dwelling rooms is direct, sometimes by 

doors, windows and balconies, sometimes by arcades bordered by small roof tiles. The 

walls are covered in painted stucco and glazed tiles (mostly blue, green and yellow) to 

defuse the solidity of the surfaces. The windows and balconies are completely covered 

with flowers in pots or by climbing plants and trees, such as date palms, figs, 

pomegranate trees, orange and lemon trees, magnolias, jasmine, roses, etc. In larger 

patios the fountains in the middle were covered by tiles (azulejos). The idea was to create 

a dazzle texture to make the streams of water seem more substantial (figure. 1.104: a &

b). In the case of a small house with one patio, the well stood in the comer most 

accessible to the kitchen. The well parapet is generally of tiles and the arch for the pulley 

is either of iron or stone (figure. 1.105).

The two stories of the patio are connected by an enclosed stair running up between 

walls and opening directly off the patio without hall or lobby (figure. 1.106). Stucco and 

tile cover the walls; the well and pavement were covered in tiles and the surrounding 

arcade was generally decorated in gypsum ( carved adamantine stucco). The patio serves 

as a cool reception room in the summer. The rooms in this ground-floor are not often 

occupied by members of the family, except in the hot summer months where living takes 

place in shaded coolness. In winter the family lives upstairs, to catch the warmth of the 

sun. In the practical sense the water is refreshing, a very important factor for people and 

plants in the south of Spain. Also, the murmur of the water is relaxing and covers perhaps 

other not so pleasant noises. A patio makes up the whole of Sevillian home in summer.

Andalusia underwent a change of regime from Islamic to Christian; but the climate 

remained the same, as was this belief in privacy, and so the Moorish plan was retained.
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Figure 1.103: a. Floor plan of Pilato's house, Seville.
Source: Stapley Byne. 1924.

b. Patio of Pilato's house.
Source: (Author unknown).

133



Figure 1.104: a. Floor plan of the Duke of Alba’s house, Seville.
Source: Stapley Byne. 1924.

b. Patio of Alba's house.
Source: (Author unknown).
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Figure 1.105: Patio and hooded well in Seville.
Source: Stapley Byne, 1924.

Figure 1.106: A typical Sevillian patio treated in tiles.
Source: Stapley Byne, 1924.



Accepting further the Arab idea of a plain exterior and a rich interior, it was the patio 

rather than the facade of the house that the Spaniards decorated The Sevillian patio is

observed from the street through the ironwork (rejas) or grilles, separation of public from 
private Realms (figure 1.107).

F ig u re  1 .107: H o u se  in  th e  G u zm a n  el B u e n o  stree t, S ev ille .
Source: Stapley Byne. 1924.



1.4.2 M EXICO: GUADALAJARA.

(Figure 1.108) Map of the Republic of Mexico
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Figure 1.108: Map of the Republic of Mexico.
Source: Logan Kathleen. 1984.
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Long before Columbus discovered America, millions of people lived and built on this 

continent. All of them built places for shelter according to their needs and their 

knowledge, according to the climate, the land, and the available materials at hand. But 

building must go farther than mere building for shelter in order to become architecture. In 

Mexico, buildings for religious expression, buildings for scientific research, large market 

places, and courtyards for recreation were all to be found, in addition to homes. Not only 

were great stone buildings constructed, but whole cities o f such buildings, cities designed 

with plazas (squares) which show a wonderful sense of civic planning. When the 

Europeans arrived traditional cities were abandoned and new cities grew up at other sites, 

in the Spanish courtyard tradition. Cities were destroyed and new cities were built on the 

mins. However the indigenous people, were never entirely conquered. They had been too 

long steeped in their traditions and too long imbued with their religion to give it all up 

inwardly, though outwardly they appeared to do so. Aztec temples gave way to Christian 

churches, and the architecture became apparently Spanish.

In Mexico, during the early years following the Spanish Conquest, a richness of varied 

influences, with Moorish-Arabic influencing those of European generations, left their 

creative marks upon the art of Spain. These influences were dependent on the need for 

security: structures were huge, adaptable for defense. The Andalusian cortijo (farm units) 

and the style of the Andalusia houses were carried by the Spanish missionaries into 

America. The plaster (gypsum) cortijo is the model for the Mexican hacienda. These 

influences continue through modem times. Today, except in the case of very modem 

suburban communities, separate houses are uncommon.

Guadalajara (Temperate).

Guadalajara is the second largest city in the Republic of Mexico. Guadalajara sits in a 

high valley in the state o f Jalisco, some 300 miles north and west of Mexico City. Like 

most of Mexico the city enjoys sunny weather for a large part of the year.

The Spanish founded Guadalajara in 1542 and made it the administrative and religious 

center of western New Spain. While there were Indian towns near the site where the city
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was founded, there were no large, urban indigenous settlements typical of other parts of 

Mexico. For that reason, Guadalajara remained a European based and a very Roman 

Catholic city. The Spanish built towns and churches throughout the area and developed a 

successful trade based on the rich agricultural land surrounding the city.

Physically, the city has a typical Latin American settlement pattern of a central city 

core surrounded by older residential neighborhoods that are encircled by an external core 

o f new, mostly lower income neighborhoods.

The city plan of 1732 AD, is the first historical document that shows the city with its 

streets and districts (figure. 1.109). This plan shows 13 square blocks north to south and 

11 east to west, so the shape of the city was probably a rectangle of approximately 92 

hectares. In the design o f the city, we can realize that the floor plan of the city contains a 

regular orientation, made so that the streets mostly cross each other at a right angle. 

Streets that are in the towns outside of the city have a less regular town layout.

In 1860 the city covered about 601 hectares and the population was 51,185 

inhabitants. The growth of the city was especially strong in the east-west dirction (figure. 

1. 110).

In 1906 the design of the city started to change with influences of Europe and North 

America (figure. 1.111). The old model of city (built with blocks all of them the same 

size) started to disappear; new beautiful gardens were made; the streetcars which 

connected the different section of the city were introduced. The city was expanding 

outward in all sectors; even small communities on the borderline of Guadalajara were 

incorporated into the city's growth. Guadalajara was divided into four sectors: Hidalgo, 

Juarez, Reforma, and Libertad (figure. 1.112). The former are middle and upper income 

areas; the latter are districts of lower income.

In the past several decades the urban form of Guadalajara has been changed. Major 

projects have included the big new crafts and produce market, an improved central plaza, 

expanded streets in the downtown to create more attractive boulevard, a better drainage 

system and an enlarged airport. A committee has been set up with the purpose of 

selecting urban neighborhoods in need of renewal or municipal improvements. The work 

of this committee has helped prevent some neighborhoods within the city from becoming
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degraded. Cautious planning has permitted changes in the physical structure of the city 

with no loss of natural beauty.

The downtown area is the heart of Guadalajara. Around the buildings of this area there 

are plazas that fill entire blocks with fountains, benches, and decorative bushes. The 

streets in the urban area are rich in color, no greenery breaks up the severe expanse of 

plain facades. The colors of these usually plastered and water-painted walls are very 

sophisticated. Openings in the walls, are present only where necessary.

The identity of the city was transferred to the houses. There were four houses in each 

square. The model of the houses was always the same and followed the model o f the 

Arabic- andalusian house (figure. 1.113). Houses are almost constantly built on the street 

line as a continuous line of one or two story facades. In the smaller houses inexpensive 

adobe is used, but more commonly walls o f the city houses are of brick or stone, or a 

mixture of both.. This type o f house, built between 1542 to 1900 AD had a central patio 

in the middle of the house (figure. 1.114). The windows are defensively grilled with iron 

and there is always a noteworthy entrance doorway. Some of the doorways on the street 

front are framed by a decorative border o f stone or plaster, but more often they are simply 

set into a rectangular wall perforate. Whether simple or decorated, the door itself is a 

heavy one, often serving as a vehicle and pedestrian entrance. At some distance behind 

the street doors is the porton, a grilled gate of iron or wood that separates the entryway 

from the patio. During the day these doors are open. Beyond the cool shade of the zaguan 

or passageway is the brightness of a patio with its murmuring fountain surrounded by an 

abundance of flowering vine and potted flowers. The fountain is in the center or placed 

against the wall. The patios are surrounded by galleries facing south, to avoid the hot 

afternoon sun. The patios are expansive and exterior in character; however they are 

furnished as an interior room. It is here that the day's living is enjoyed. The principal 

rooms open into this patio. Across one or more sides are open galleries, either colonnaded 

in pure Classic style or arcades (figure. 1.115). Arches may be round, oval, or even of 

mixtilinear form. They are usually covered with brick or stone. The patio is the most 

characteristic feature of the city house. It is not only the center of family life, but is the 

architectural key around which the house is built.
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Figure 1.113: Model of Arabic -Andalusian houses in Guadalajara.
Source: Lopez Moreno. Eduardo. 1992.
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Figure 1.114: Floor plan of a traditional house in Guadalajara.
Source: Lopez Moreno, Eduardo. 1992.
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Figure 1.115: Patio in Guadalajara.
Source: Garret Van Pelt 1926.
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1.43 SOUTHWESTERN UNITED STATES : TUCSON, ARIZONA.

(Figure 1. 116) Map of American Southwest.
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F ig u re  1 .116: a &  b . M a p  o f  A m erican  S o u th w e st.
Source: Sanford Trent Elwood, 1950.
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The Spanish colonial urbanization was established in the coastal and interior areas of 

the American continent. Topographically, the Spaniards always intended to establish their 

urban centers on the flat ground.

Four of the southwestern states in the United States contain important architecture 

from the Spanish colonial period. These belonged to the northern frontier of New Spain. 

Both Jesuit and Franciscan missionaries were important in the Spanish Colonization of 

the borderlands of the United States. The Jesuit operated in Pimeria Alta until the order 

dismissing them was issuesin 1767 AD. After the Spanish missions in Sonora and 

Arizona were entrusted to the Franciscans. For that reason, churches and missions 

comprise the majority of the structures in these areas.

Historically, the Spanish settlement was earliest in New Mexico, starting in the late 

sixteen century. At the end of the seventeenth century, nine settlements in Texas were 

established. In Arizona, Jesuit missionary activity was underway by the early eighteenth 

century. In Alta California, the mission movement was began in 1769 A.D by Father 

Junipero Serra. In all these states, the cities were planned following an orthogonal plan 

according to the Laws of the Indies; although many towns resulted from missions and 

presidios which were not rigidly planned. The layout o f these cities had only three major 

urban features: the plaza is the heart of the community, the public buildings surrounding 

and give emphasis to it, and the private dwellings which radiated from it. The regulations 

for Spanish colonial urban planning started as early as 1503 A.D, for the foundation of 

Santo Domingo and were gradually reinforced until 1573, when the Laws of the Indies 

were first published.

It is possible to classify settlements in the Northern frontier of Spanish America into 

three groups based in their plans: regular, semi-regular and irregular. Cities characterized 

to be regular are the most typical of the general urban development in the Spanish 

colonies, as San Antonio (Texas) (figure. 1.117), and Sonoma (California). The layout of 

these cities was oriented to the four cardinal points, which predetermined the location of 

the main church in the north or south side of the main plaza. Cities of the semi-regular 

type are those that do not follow the inflexible grid plan, but have parallel streets and 

display a disposition toward order as Albuquerque (New Mexico) (figure. 1.118) or
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Figure 1.117: Map of San Antonio, Texas 1730,
Source: Reps John W. 1979.
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Figure 1.118: View of Old Albuquerque, New Mexico: 1886.
Source: Reps John W. 1979.



Tucson (Arizona). Irregular cities often result from an extremely broken topography and 

an growth occurred to accommodate native group that attached themselves to Spanish 

settlements. Examples are the Indian communities organized by the Spaniards on the 

outskirts of their new cities, such as Tucson (Arizona) or Santa Fe ( New Mexico),

( figure. 1.119).

In all these states, adobe as well as stone churches were built, while the houses tended 

to be of adobe. Colonial adobe bricks varied in size, but they tended to be much larger 

than modem ones.
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Figure 1.119: Plan of Santa Fe, New Mexico 1846.
Source: Reps John W. 1979.
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Tucson (Hot-arid).

The temperatures are high all year with a low yearly precipitation. This area is 

considered desert or semi-desert. However, heat stress and cold stress are common can be 

experienced.

Tucson began as a royal Spanish presidio (fortified encampment of soldiers and their 

families). The presidio (Realy Sn Agustine de Tucson) was one of the largest posts on the 

northern frontier (figure 1.120)). There was one main gate opening on to the Royal Road, 

now Main Street in downtown Tucson, and there was a smaller entrance on the east side, 

now Pennington street, (figure 1. 121) which runs approximately along the base of the 

smith wall of the fortification. The other two modem streets that bounded the presidio are 

Church and Washington.

“The street character of the Tucson Presidio reflects both Spanish-Mexican site

planning concepts and later Anglo design influences. Streets such as Meyer and Court 

illustrate the Sonoran tradition with rowhouses built to the front property line and open 

spaces in the interior block. In contrast to this tradition, many of the houses along Main 

Avenue show Anglo site-planning concepts. These Sullivanesque and Victorian 

adaptations were set back from the street and surrounded by trees and lush vegetation in 

the front, side, and rear yards.”15

Since 1880 A.D, the period of the arrival of the railroad, Tucson has grown from a 

small town of two square miles with a population o f7,000. In 1940 Tucson was 8 square 

miles with a population of 35, 752 and in 1990 it had an area o f 156 square miles and a 

population o f405,390 persons (figure. 1.122). The city of Tucson added 57 square miles 

to its instituted area during the last decade, a 58% increase. Tucson was the 28th largest 

U.S. city in land area in 1990, larger than Denver, Philadelphia and Atlanta. The 

population grew by 23 percent in the past decade, moving from the 45th largest city in 

U.S in 1980 to the 33rd largest in 1990.

Residential land currently occupies about half of the area in Tucson. The form of 

Tucson's urbanized area has encouraged the use o f an increasing amount of commercial

15 Source: The city ofTucson, Arizona. 1996.
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Figure 1.120: Visualization of the Presidio of San Agustin del Tucson.
Source: Sonnichsen C L. 1982.
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Figure 1.121. The same area of Tucson from the air in 1954.
Source: Sonnidisen C.L. 1982.
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Figure 1.122: Important growth of the city of Tucson through the decades.
Source: Tucson. Az Planning Dept. 1992.
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land to serve a separated population. Tucson is using more land for residential, 

commercial, and industrial uses and less for public purposes such as streets and 

government buildings. In the last decade the large winter visitor population 

complemented by a significant numbers of year-round retirees and other immigrants has 

increased residential land use.

Tucson’s architecture represents multiple traditions and images. The native Sonoran 

style (figure. 1.123 a & b) with connected row houses characterized urban Spanish 

settlements in Tucson and presented a defensive street facade protecting the privacy of a 

collective inner courtyard in the Spanish-Islamic style (figure. 1.124). These clustering of 

houses with shared common walls also help to moderate desert heat Spanish colonial 

houses were commonly only two or three rooms connected in single file. While the room 

length was changeable, the width was limited by the length of available roof beams. The 

average size of the room varied between twenty five to fifteen feet long by only ten to 

fifteen feet wide. The Spanish preferred large, multipurpose rooms to the small rooms 

which the Indians built. The flat roofs were topped with a mixture of adobe and grass. 

The roof sloped slightly, and hollowed beam spouts carried the rainwater away from the 

walls. Openings in colonial houses were minimal, with high, small windows, covered 

mostly with wooden shutters or cloths. Doorways had a high wooden sills, to prevent 

water from entering below.

More wealthy homes continued to add rooms in a single file fashion, until an L, U or 

rectangle was shaped. The entrance into such an enclosure, or placita, would be through a 

zaguan or covered passageway (figure. 1.125).

Because the northern frontier of New Spain was poor and developed late, full 

courtyard houses were extremely rare, but even the most modest house during the 

Spanish and Mexican period followed the courtyard type.

Sometimes in areas unprotected to Indian attacks, houses would join together to form 

immense plazas. For defense, a torreon or two-story tower was often built. Corrals, 

orchards, porch, sheds, storerooms and even a chapel may have completed the compound.
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s g S E S i

Sonoran NeigjiborbootL These attached row Itouses characterized Hispanic settlement in 
Tucson and presented a defensive street facade protecting the communal inner-block courtyard. 
(Drawing: College o f  Architecture)

Figure 1.123: a & b. Sonoran neighborhood with attached row houses.
Source: a) Joesler & Murphey. 1994 

b) Giebner Robert 1981.
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Figure 1.124: Courtyard house in Catalina Foothills, Tucson.
Source. Joesler & Murphey. p 15.
Figure 1.125: Entry, Cobum Residence, 1937.
Source. Joesler & Murphey. p 16.
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1 5  CONCLUSION:

The courtyard house has its roots in ancient civilizations and is an enduring 

dwelling form that has sheltered more than 200 consecutive generations of city 

dwellers in the Near East, North Africa, Southern Spain and Spanish America. 

Through the expansion of these areas due to conquest, the tradition of the courtyard 

house was transmitted from Spain to the New World and eventually to the Southwest.

The utility of the courtyard for purposes of urban renewal with respect to the 

influences of geometry, street pattern, and building mass is becoming apparent. The 

courtyard has the capacity to be integrated in old and new buildings, joining inside 

and outside and enriching the urban experience.

The preservation and the enhancement of the earlier generations is very important, 

as is the need for privacy, the desire for beauty, and the serenity o f a harmonious 

environment. There is much to learn from the experience of earlier generations, 

gathered by centuries of trial and error.

The characteristics of the courtyard house create favorable microclimatic 

conditions for its inhabitants especially in extreme climates. The micro-climate in an 

enclosed court can be easily modified in terms of temperature and humidity through 

the use of trees and shading devices. In hot-arid regions, climate can be modified by 

using plants, shading devices and water fountains. The courtyard has served 

throughout time the needs of privacy, light, and air created by urban conditions.

Housing is the essence o f individuality. It is probably the form building that is 

most often and consistently individualized by every family poor or rich. Arab cities 

are dominated by one or two story buildings planned around courtyards, with gaps 

between alleys to meet the demands of communication. The buildings are inward 

looking and streets are narrow, with the exception of the bazaar areas. Western cities 

are dominated by a pattern of streets and squares to which the buildings are fitted. The 

buildings are outward looking and the streets have commercial activities.

The study of the historical roots of the built environment and the courtyard are not 

only important to architects and urban designers (planners), but involves others who 

study civilizations like economists, politicians and social scientists. History is the 

means by which a society accounts for its past, but it is also a rule by which we access
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present qualitative achievements and extrapolate to achieve future goals. The future 

promises more courtyards in the cities and even outside of them.

Most of the cities appear to be a mixture of ancient, traditional elements and modem 

elements of a purely Western style. All o f them show a number of characteristic 

features. First, the traditional trading center, the bazaar and its neighboring 

caravansais, where these have survived, has lost some of its importance. The 

traditional commercial district is no longer the center of urban life, and the residential 

quarters of the old city have declined also. Modem commercial districts have 

developed in the newer suburbs of most towns.
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CHAPTER 2

BIOCLIMATIC DESIGN STRATEGIES FOR COURTYARD 

HOUSES IN HOT HUMID AND HOT ARID CLIMATES

163



2.1 INTRODUCTION

In the last chapter the author introduced a background history on different courtyards 

examples around the world. These examples represented a wide variety of responses to 

different climatic regions. In this chapter, the described courtyard design application will 

focus on two major climates; first, a hot-humid climate represented by Doha city in Qatar 

and second hot-arid climate represented by Tucson in Arizona, USA.

“Climate has always affected architectural structures. Buildings should buffer their 

occupants from climatic extremes and accentuate the benefits of the climate. 

Architectural designers should work with nature. Understanding the general 

characteristics of different climatic regions as well as those of a particular macro-climate 

or micro-climate is essential to developing a satisfactory building design”.16

Topography determines the climatic makeup of any area on Earth. There are seven 

climatic regions and each one has its own set of weather-related problems and 

characteristics ( Figure. 2.1).

The five major environmental factors of climate are temperature, humidity, 

precipitation, solar radiation, and air movement. Atmospheric conditions and vegetation 

can be considered elements of the climate, too.

In this chapter, two different climates will be analyzed in regard to how the courtyard 

houses respond to each. Also, strategies will be applied for how to optimize comfort by 

selecting courtyard house design.

16 Source: Boutet Terry, 1987.
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Figure 2.1: Climatic zones around the world.
Source: Oigyay, (World Graphic Map cited from Chalfoun N, 1989).
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Hot-humid climate is characterized by high temperatures, consistent moisture, and 
variable wind velocities and direction throughout the year and throughout the day. It is 
too hot and humid for comfort more than 60% of the year. The wind, used for natural 
ventilation, provides effective cooling relief, and will increase comfort for a short period 
of time.

How courtyard houses design work in this climate for maximum comfort will be 
illustrated with a series of examples.

a) To maximize air movement around and through the courtyard house to maintain cool 
temperatures:

2 .2  H O T - H U M ID  C L IM A T E

Windtowers capture the air flow and 
guide it down the floor and into interior 
spaces below. When there is no air, the 
tower will establish air movement by 
altering the temperatures of the air 
(figure. 2.2).

Figure 2.2

Increase exterior and interior 
window areas for maximum 
ventilation.
Design transom doorways and tall 
windows that lead into the 
courtyard
and out of the house for cross 
ventilation (figure. 2.3).

Transom

F ig u re . 2 .3
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- Design aiwan inside the courtyard 
space where there are prevailing 
breezes (figure. 2.4).

Aiwan

Figure 2.4

- Using open interior courtyard to 
allow air movement (figure. 2.5).

- Using open plans for cross ventilation 
which direct prevailing breezes through 
courtyard and living space .

- Allow for ventilation through low and 
high vents (figure. 2.6).

Figure 2.5

Wind

Figure2.6

- Leaving an air gap between the shading 
device and the walls allows warm air to 
rise naturally and prevents hot air trap 
(figure. 2.7).

F ig u r e  2 .7
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b ) T o  k eep  out the sun light:

Locate primary living areas (i.e. living- 
room) on the shady-side of the courtyard 
or to a narrow shaded street (figure. 2.8).

Shade the courtyard and exterior walls 
with dense trees, preferably palm trees. 
Palm trees do not have any lower foliage 
to interfere with wind but still provide 
good shade. Also, palm trees give off 
less humidity through their leaves than 
other species (figure. 2.9).

Shade the windows with shutters 
rolling blinds, or other exterior 
shading devices that provide 
ventilation (figure. 2.10).

Figure 2.8

Figure 2.9

F ig u re  2 .1 0
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Shade both exterior and courtyard 
windows to reduce heat gain (figure. 
2. 11).

Figure 2.11

Using light colored roofs and 
light colored walls helps reflect 
sunshine away from the house 
(figure. 212).

/

(y

Figure 2.12

Summer

It is preferable on east and west 
facades to use louvers placed 
vertical rather than horizontal.
Vertical louvers allow light pass 
while still blocking direct sun rays.
Also vertical devices allow winter 
sun in and keep summer sun out 
(figure. 2.13).

Winter
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- Plant palms or deciduous trees to 
protect east and west walls from 
solar heat (figure. 2.14).

Figure 2.14

c) Avoid creating additional humidity:

- Avoid placing plants or pools in 
the directions of prevailing winds. 
These features give off humidity 
that will be carried inside by the 
breezes (figure. 2.15).

Figure 2.15

- Ventilate kitchen, bath and laundry 
rooms in order to exhaust humid air.
It is especially important that bathrooms 
have windows for rapid ventilation since 
an exorbitant amount of humidity is 
produced there (figure. 2.16).
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d )  L et the sun in w h en  it’s to o  co ld  for com fort:

- Plant deciduous trees which allow the 
winter sun to reach the house walls, but 
still provide shaded during summer 
(figure. 2.17).

Figure 2.17

- Design angled louvered overhangs in the 
courtyard and above the window or the 
door which provide summer shade but 
admit the winter sun (figure. 2.18).

Figure 2.18
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2 .3  H O T -A R ID  C L IM A T E

Hot-arid climate is characterized by clear sky, abundant solar radiation, dry 
atmosphere, extremely hot summers, moderately cold winters, and wind directions with 
variation between day and night. This weather type is mostly extremely hot, but there are 
also significant cool periods.

The strategies of the courtyard houses for this climate will be illustrated with a series 
of examples.

a) Air movement and ventilation:

- Make sure hot air does not get trapped 
underneath large overhangs. Perforated 
Shading devices are self-ventilating 
(figure. 2.19).

Figure 2.19

- Use nighttime ventilation to keep
courtyard houses cool (this ventilation to 
exhaust the heat built up in the house 
during the day) (figure. 2.20).

Figure 2.20
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- Provide aiwan inside the courtyard 
space where there are prevailing 
breezes (figure. 2.21).

- Design carports, not garages, and locate them 
on the west side to shade the house from the 
intense west sun. They must be open for 
natural ventilation to prevent heat build-up 
(figure.2.22).

Figure 2.21

Figure 2.22

b) Protect against summer heat gain when it’s too hot for comfort:

- Build compact courtyard houses for 
both wind and sun protection 
(figure. 2.23).

F ig u re  2 .2 3
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- Double glazed.
- Insulated drapes or shutters.
- Provide small windows.
- Reduce number of windows, 

(figure. 2.24).

Figure 2.24

c) Keep out the summer sun when it's too hot for comfort:

- By using common wall building to reduce 
the amount of exterior wall exposed to the 
element.

- Design simple building form. Extra 
decorative feature, and angles reduce air 
circulation and create places where warm 
air can be trapped (figure. 2.25).

Figure 2.25

- Avoid nearby structures and light color paved 
surfaces that can reflect and reradiate solar 
heat into a home.

- Plants are good in reducing solar 
reflection (figure. 2.26).

Figure 2.26
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- Avoid large glass exposures on the east 
and west where it’s difficult to shade (figure. 
2.27).

Figure 2.27

- By using light colored roofs and walls to 
reflect the sun’s heat away from the 
building (figure. 2.28).

Figure 2.28

- Minimize using skylights.
- Heat gain from skylight could be 

minimized through the use of shading 
devices (figure. 2.29).

F ig u re  2 .2 9
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Provide shade for all exposed walls and 
window with canopies, overhangs, or 
planting (figure. 2.30).

Figure 2.30

Summer

East and west windows should be 
shaded with vertical shading 
devices (figure. 2.31).

d) Use evaporative cooling in the summer when it’s too hot for comfort:

- Locate fountains where breezes can 
blow over them into the house (figure. 
2.32).
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- Use cool tower for providing cool 
and moist air and reduce energy 
consumption and moisture the house 
(figure. 2.33).

- Use plants both inside and out to 
provide extra humidity by 
evapotranspiration. The patio and 
courtyard can hold the tempering 
effects of a garden close to the house 
(figure.2.34).

Figure 2.34

e) Provide solar access when it's too cool for comfort:

- Design horizontal overhangs for 
windows to admit the winter sun and 
to keep out the summer sun.

- Plant deciduous trees so that the low 
winter sun can enter the home 
through the bare branches (figure. 
2.35).

H  ! 1

F ig u re  2 .3 5
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2 .4  E X A M P L E  O F  T W O  D IF F E R E N T  C L IM A T E

As a part of this chapter the author will introduce a preliminary step toward two 
different climates in two different regions (will be detailed in chapter three) these regions 
are:

a: Doha, Qatar

The climate in Qatar is very hot and rainless from May until September with 

occasional showery rain during the rest of the year. Temperatures in winter are mild to 

warm and the weather is normally sunny and pleasant. In summer, conditions are often 

unpleasantly hot, especially on the coast where humidity is increased to unconfortable 

levels. The following climatic table represents the conditions throughout the year in Qatar

(Table 1).
M eolh Average 

r e a p e r  a to re
r o

R etarded  
M aodim ia 

rc m p e ra lu rt '
r e j

R etarded  
M m im um  1 
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C O
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<*)

U to rd ed

R atalali
t— D

Sky j

J a w w y

1

1 7 # 3 L 2 3 3 71 1013

F ebruary 18.0 36.0 S 3 70 1305

M arch 21.4 3 9M 8 3 63 102 3

A pril 2SJI 46.0 1 0 5 52 68.1

M ay 31.1 47.7 1 1 2 44 1063

iu u c 3 X 3 49J# 2 1 3 41

M y 34.7 48.2 n s 49

August 3 4 J 4 8 3 22.4 54

'

S eptem ber 3 2 3 4 1 5 2 0 3 62

O ctober 2 8 3 43.4 1 63 62

N ererubcr 2 4 3 3 8 3 1LS 66

December 19.1 20.4 4 4 155 3

Table 1: Weather table for Doha.
Source: Internet, 1997
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b: Tucson, Arizona

One of the sunniest climate in the United States; Tucson has about eight hours 

sunshine a day in winter and twelve hours in summer months. The high summer 

temperatures in this area are made more bearable by the low humidity and the desert 

climate of this whole region is generally healthy. The next climate table and figure 

represents the conditions throughout the year in Tucson (Table 2).

Table 2: Weather table for Tucson.
Source: Internet, 1997.
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All-time Tucson, Arizona
D aily  t e m p e r a tu r e  r e c o r d s  ( 1 8 9 4 - 1 9 9 6 )

5

Month
—  Record High —  Record Low

F ig u re  2 .3 6 : G ra p h  fo r  T u c so n  te m p era tu re .
Source: Internet, 1997.
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2J5 CONCLUSION

Energy conservation is most effective when it addresses the specific needs of a climate. 

The following recommendation are concluded by the author as key design response to the 

climate conditions for the courtyard house:

Hot humid climate (Doha, Qatar): To provide natural comfort in this climate it is 

necessary for building sites or lots to be large enough to permit natural ventilation 

through and around the courtyard. The house should be well shaded from the summer 

sun while provides solar access in winter time. For such humid climate courtyard house 

cold be dehumidified as necessary. Some control for reducing airflow around and through 

the building should be considered for the cooler months. Additional, heating strategies 

such as night insulation must be taken into account for winter.

Hot arid climate(Tucson, Arizona): To provide a courtyard design for cooling without 

compensations heating needs, the house has to be well equipped with massive walls 

which reduce the differences in day and night temperature swing. In addition, the design 

of the house must include insulation, weather-stripping, additional massive construction 

materials, and windows must be located primarily in the south side of the house. These 

southern windows should be well shaded on the exterior by overhangs and trees. Passive 

solar systems are also important for heating and cooling in hot arid climates.

It is important to note that climatic design represents solution to only one problem of a 

much wider context in the built environment. The courtyard house is more than just a 

type of construction because it combines the climatic and the social aspects of the 

society. Nevertheless, climatic design becomes an element that can enhance the efforts 

and tendencies toward better built environment in both hot-humid and hot-arid climates. 

In the next page, a the comparison table, which summarizes the different design 

recommendation for both climate types is presented.
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Summary comparison of courtyard house design recommendations:

Impact areas Hot-humid climate
(Doha- Qatar)

Hot-arid climate
(Tucson- Arizona)

Orientation - Prevailing wind from 
Northwest and Northeast

- Prevailing wind from 
South and Southeast

Construction - Building method: masonry

- Materials: concrete block 
and imported marble

- Use high thermal mass 
materials such as: masonry, 
and lightweight structure
- Materials: adobe, tiles, 
brick

Vegetation - Microclimate encourage 
landscaping outside and 
inside of the house with 
plants that do not give off 
moisture to improve the 
microclimate
- Plant trees to protect east 
and west walls, but without 
blocking wind

- Encourage of preservation 
the native plants and 
cultivate orchard for 
additional moisture

- Plants evergreen trees to 
protect south, east and west 
walls
- Plant deciduous trees for 
south facade

Ventilation and winds - Big and wider courtyard, 
open to the sky for breezes
- The breeze from the sea 
moves from east and 
northeast directions
- The sea affect 
microclimate through 
diurnal and seasonal 
inversions. During the day 
low cool air moves towards 
land to replace the updraft 
in form of breezes and carry 
humidity

- Small courtyard, less open 
to the sky
- The wind run in a 
southeast-northwest 
direction
- In the morning cool 
breezes flow in a northwest 
direction. In the evening the 
flow is opposite, the breezes 
are warmer and carry 
pollutants

Openings - Maximizing opening for 
breeze movement

- Minimizing door and 
window opening on the east 
and west facades

Heat gain - External walls protected 
by courtyard layout

- Providing thermal mass 
building on the west, south 
and east facades to delay 
heat gain into interior 
spaces

Shading - Shading east and west 
vertical devices

- Shading windows and 
door openings in the south 
with shading devices
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- Separation of buildings -Contiguous buildings in E- 
W

Cooling - Wind tower - Cool tower

These basic concepts provide important design information that can help planners 

make more climatically responsive land use decisions. For this reason, in chapter 3 of this 

study the author will examine the implications of this historic house form in the context 

of current planning conditions in Doha (Qatar) and in Civano ( Tucson, Arizona).
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CHAPTER 3

COURTYARD HOUSE APPLICATION IN HOT-HUMID 

AND HOT-ARID CLIMATES: CASE STUDY OF DOHA, 

QATAR AND C1VANO/ TUCSON, ARIZONA.



3.1 INTRODUCTION

In the last chapter the author examined strategies for the courtyard house model in two 

different climates: hot-humid and hot-arid. These basic strategies will help planners and 

architects to develop climatically responsive buildings, enhance climatic benefits, and 

reduce climatic extremes. The strategies presented apply to both house and urban scale, 

and the environment for the creation of new spaces, both interior and exterior.

In this chapter, the author will examine the applications of this historic courtyard house 

form as applied to the current housing in Doha, Qatar and in Tucson, Arizona.
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3.2 COURTYARD HOUSE DESIGN IN HOT-HUMID CLIMATE: DOHA, 
QATAR.
(Figure 3.1) Map of Qatar
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Figure 3.1: Map of Qatar with the location of the capital, Doha.
Source: Vine & Casey. 1992.



The State of Qatar is situated half-way along the west coast of the Arabian Gulf 

Located at 25.33 N latitude and 304.5 longitude. It generally consists of flat rocky 

surfaces including small hills in the western and northern parts; sand dunes are found in 

the South. The country is a peninsula, surrounded by the Arabian Gulf waters on three 

sides. In the coastal waters of Qatar there are a number of islands of which Halul, Hawar 

Archipelago, Al-Bashiriya, Al-As’hat and Jenan are the most popular ones.

Due to the extent of water surrounding Qatar, diurnal land and sea breezes provide 

very effective mechanisms for the creation microclimate conditions. Diurnal breezes are 

generated due to the differences in temperature between the land and the water. However, 

these breezes may be modified by global pressure and major winds systems operating 

throughout the region. Major prevailing wind blow from north-west in summer and 

north-east in winter time. Air borne dust may be expected any time of the year due to the 

minimal precipitation, and location surrounding deserts to the south and west. The Dusty 

wind also originate from the Iraqi dust bowl (from northwest) or from the Rub Al-khali in 

Saudi Arabia (from southwest)(figure 3.2).

NORTH-WEST 
SUMMER WIND

SOUTH-WEST 
DUSTY WIND 
FROM THE R im  
AL-KHALI IN 
SAUDI ARABIA

Figure 3.2: Wind direction in Qatar.

NORTH-EAST 
WINTER WIND
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3.2.1 City analysis: Doha, Qatar

Doha City was developed from an older city called Al-Beda, which consisted o f a 

number of old neighborhoods situated half-way along the eastern cost of the Qatari 

peninsula. The city of Doha developed as higher density settlement.

In the mid-fifties, few roads were paved in old Doha. There were not as many cars as 

there are today, because a few people could afford them.

In the seventies, with the increase in oil prices, Doha experienced a sudden 

urbanization, a change that affected the city’s social, economic and physical 

infrastructure. One can not alter one part of the urban system without affecting others. 

The population rapidly increased with a significant proportion of foreigners. At first, the 

immigrant population settled in separate urban neighborhoods.

Like other Middle Eastern cities, Doha is a dual city; with an old center and new 

suburbs which have grown very rapidly. The biggest differences are between the old city 

and the new suburbs. The old town was a compact sea oriented settlement (figure 3.3: a 

& b). Populations in the old areas live at higher densities per hectare than in the new 

areas (figure 3.4: a & b). “A further way modem urban growth differs from the pre- 

industrial is in the emphasis on rationally planning the city rather than allowing it to grow 

o f its own accord”.17

Another change in the city was to accommodate the car. In old and new suburbs wide 

streets and traffic circles appeared. These modem roads have facilitated rapid urban 

growth.

But the change of the roads has affected one part of the urban system because the effect 

o f these roads have been to alter the direction and strength of flows of persons and goods 

in the urban system (figure 3.5). The old city has been virtually destroyed or changed out 

o f all recognition. Sprawling low density suburbs have been established with the car and 

the road system now dominates the landscape (figure 3.6).

11 Source: Costello V.F, 1977
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bA

Figure 3.3 a & b: Image of old Doha City.
Source: Ministry of information. Doha. 1996.
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Figure 3.4 a: Doha today, same area in figure 3 3  a.
b: Residential area in new Doha north of the capital

Source: Ministry o f information Doha. 19%.
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Figure 3.6: Different suburbs in the city of Doha.



Also the built environment in Doha experienced a rapid growth due to an internal 

migration by nomads to the city. The main location for accommodating this new 

population growth is along the ring roads of the capital city.

The increased population has been absorbed, creating an inappropriate urban growth 

for the hot humid climate. Each area has its own schools, shops and mosques, centrally 

located. Most of the traditional houses have been demolished and replaced by modem 

villas with an outward-looking form. However, traditional notions of private housing 

with courtyards have survived as the high wall that surrounds each house.

Courtyard houses the traditional urban form of the region can satisfy the necessities of 

everybody. The courtyard house may enhance air movement, natural lighting and create a 

domestic microclimate space within the house. Along with the courtyard, there are other 

methods to avoid discomfort inside the house caused by the high rate of humidity in the 

air such as the wind tower. This large chimney structure catches the wind and channel it 

down to the rooms and the courtyard; The efficiency of wind towers as cooling devices 

varies according to the seasons of the year.

The climate is important in the planning and design in Doha. To make the city 

responsive to climatic conditions is important to minimize the effect of the sun, blowing 

dust and the high humidity. The bodies of water supply a great amount of moisture to the 

air and areas adjacent to them. Moisture can also serve to moderate extreme temperature 

variations in summer and winter. Since water has a higher specific heat than land, it's 

normally warmer in the winter and cooler in the summer. The difference in temperature 

occurs during the day and night. During the day, the land is warmer than the water so the 

low cool air moves toward land in the form of breezes (figure 3.7). At night, the 

movement of the breeze is reversed.
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Figure 3.7: Day and night breeze movement from the sea toward the city.
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3.2.2 A1 M attar Al-Qadeem North

(Figure 3.8 Site location and the boundary of the neighborhood AJ Mattar Al- 
Qadeem North)

Figure 3.8: Site location and the boundary of Al M attar Al-Qadeem North.
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As an example of a housing layout in relation to the climate in Qatar, I am analyzing 

an undeveloped cluster where I have designed a cluster of courtyard houses.

The site is located in Section 45 (At Al- Mattar Al-Qadeem North), near the 

intersection of Jaber Bin Hayyan road and Al-Shareef Al-Idrisi road.

This area is surrounded by six different major land uses (figure 3.9):

- R (residential)

- R1 (residential; excluded for villas)

- MU (mixed use including commercial)

-AEZ (airport environs zone)

- P (park)

-PFZ (project future zone)

Inside Al- Mattar Al-Qadeem North boundaries, there are three different kinds o f land 

use: R, R1 and MU. The mixed-use area is the most active part in Al-Mattar Al-Qadeem 

North.

In this area the traffic is very heavy, especially in the east and north boundary during 

the day. In the west and south areas, the traffic varies from moderate to heavy. In central 

area of Al-Mattar mixed use area, the traffic varies from moderate in the morning until 

5:00 p.m and very heavy from 5:00 p.m until 10:00 p.m (figure 3.10).

Because Al-Mattar Al-Qadeem is located a few hundred meters from the runway of the 

airport the main problem is offsite noise. This noise comes especially from military 

planes during the day and from the commercial planes almost twenty-four hours (figure 

3.11). This runway is located in the east boundary along Al-Mattar Street.

Other main problems in Al-Mattar are the need for bike routes, recreation areas for 

children and parks because the nearest one is by the airport terminal

195



"  ' ....................."  /  /  I \

F ig u re  3 .9 : E x istin g  z o n in g  fo r  A L -M a tta r  A L -Q ,d e e m  n e ig h b o rh o o d .

196



INTERNATIONAL a . 'R P C R T

X

\

t = ^

/ ^ a — a ^
a  a c d y -

«K U lllllllM ltf||U

HEAVY

MODERATE TO HEAVY 

MODERATE 

MODERATE TO LIGHT 

FUTURE ROADS

F igu re 3 .1 0 : V eh icu la r  c ircu la tio n  p a ttern s  o f  A L -M a tU r  A L -Q adeem  N orth .

197
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3.2.3 Site analysis for Doha

The project site is in the southwest area of Al-Mattar (figure 3.12) within a partially- 

established neighborhood. The largest property is part of a residential rectangular block 

bounded in three arterial block. The other site are bounded in two arterial roads. A Few 

villas have been built to the east and south of the site.

The site is zoned R1 and contains approximately 58,000 sf (figure 3.13). The 

movement in this area, as in other parts of the city, depends mostly on car use. The 

vehicular circulation is moderate to light from the east side, in west and south the traffic 

is light (figure 3.14).

The pedestrian movement system within the site is weak; in the absence of a sidewalk, 

there is a sort of dusty no man’s land between houses and the road. In general, the width 

o f the side road is enough to accommodate parking for residents and visitors (figure 

3.15).
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Figure 3.12: project site
and the "eighborhood.
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3.2.4 Site design (Doha)

In Chapters One and Two, an exploration and examination of a courtyard house and 

courtyard urban form design is important to solar architecture. In this part here we will 

provide a background for later discussion.

Today’s urban form is the result of the complicated interaction of many demands and 

influences: economic, social, political, strategic, aesthetic, transportation system, 

municipal ordinance, etc.

In the past, climate has had a strong influence on courtyard urban form. In recent 

decades, cheap road and specialized land-use zoning have encouraged different 

settlement patterns, with resulting increased energy consumption. In this design, one of 

the main concepts in the design for energy consumption is the courtyard and the 

windtower. For this reason, I am designing courtyard houses with windtowers and 

orienting the courtyard houses toward the prevailing wind (figure 3.16).

This site is reflected in the original design of the city in Doha (or the design of the 

area). At this level, climatic considerations have in the past informed site choice, as we 

can see in previous figure 3.3 a, where the city of Doha is located near the water.

Today, climatic considerations do not play a major role in site design or in the urban 

scale in Doha. However, there are significant consequences for energy consumption 

through the movement of people within the city.

In this region, hot-humid air movement and prevailing winds create the main 

amenities element. The wind flow effects will endure the dominating attention, as 

shading might be provided by other means (figure 3.17).

The climatic aspects of site design establish different circulation levels (figure 3.18). 

In general for cars and people, semi-private, and private, also refer to figure 3.14. In this 

design the use of courtyard, a native Qatari urban pattern (figure 3.19), the courtyard 

house design is based on a thorough analysis of the climate, and environmental and built 

characteristics of the area. In climatic condition considerations of solar radiation, 

temperature, wind, etc., need to be included. Environmental aspects include geographic 

profile, vegetation, noise, history, cultural, and aesthetic factors. Built aspects include 

local construction systems, materials form, and elements.
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F ig u re  3 .19 : A x o n o m etr ic  v iew  and  p art o f  th e  site .

208



One of the main considerations in this area, followed by the design of the site and 

orientation of the building, is the landscape design (figure 3.20). This landscaping design 

had been carefully planted inside the courtyard house or outside to protect from summer 

heat and dusty wind. The landscaping also provides shade to the building.

Further consideration in this design is to create enclosed space. This kind of space 

provides safety for children to play either in the courtyard house or in the neighborhood 

(figure 3.21).

Finally, in looking at the design of the courtyard house, we see the type of dwelling 

that considers garden as space, unlike today’s architecture, where the building is 

considered space.
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3 .3  C O U R T Y A R D  H O U S E  D E S IG N  IN H O T -A R ID  C L IM A T E : T U C S O N , 

A R IZ O N A

(Figure 3.22) Arizona map.

The Tucson Metropolitan Area is situated within the upper Sonoran Desert and is 

surrounded by mountain ranges and within a sloping alluvial valley between 2200 and 

3000-foot elevation. This valley slopes from the southeast toward the northwest.

Surface winds are generally light, with no important seasonal changes in either velocities 

or prevailing direction. Occasional windstorms cause localized dust storms. During the 

spring months, winds may be strong enough to cause some damage to buildings. Wind 

direction and velocities are influenced to an important extent by the surrounding 

mountains, as well as by the general slope of the terrain. Local winds tend to be in the SE 

quadrant during the night and NW during the day. Highest velocities usually occur with 

winds from the SW and E to S.
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F ig u re  3 .22: M ap  o f  A r izo n a  w ith  the lo ca tio n  o f  T u cso n .
Source: Walter & Bufkin. 1979.
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3.3.1 City analysis: Tucson

Tucson has a rich and multicultural heritage. The legacy of Spanish-Colonial period is 

reflect by missions and presidios, Mediterranean design and Sonoran architectural styles 

as we saw in Chapter One. By the late nineteenth century, the transcontinental railroad 

accelerated the process of cultural change in this area. Although the neighborhoods 

retained their Sonoran architectural style, residents reflected a diversity of ethnic 

backgrounds. At that time Anglo settlers came from the East and introduced non- 

traditional architectural styles. The rapid growth of Tucson in the last years and the 

frequent demolition of older parts of the city have reduced the physical identification as 

of Tucson’s Hispanic past

Tucson, like other cities in hot-arid zones are characterized by low density and wide 

road networks. The city has a grid system where the principal elements in its image are 

the paths (figures.23) but also has nodes, edges, landmarks, and districts (figure 3.24). 

Tucson is not a city of many differentiated and bounded districts.

More than 30% of urbanized land area is devoted to streets, though in Tucson that the 

street system was not designed for pedestrian need.

Tucson is generally characterized by square mile neighborhood patterns, with an 

elementary school and neighborhood park near the center of each, especially in the 

northwest area that was developed between the late 1950s and the early 1980s. These 

neighborhoods contain generally single family homes on 6,000 to 8,000 square foot lots.

Multifamily housing is generally at the edges of the square mile, next to commercial 

uses and along the arterial street system. The north and east areas are is characterized by 

larger lots of one acre or more and because of their proximity to the Saguaro National 

Monument have a more natural setting. The areas to the south are undeveloped and are in 

large part hold by the State Trust. These areas are zoned as suburban ranch (SR) 

(figure3.25).
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Figure 3.23: The grid system of Tucson.
Source: Department of community development, Tucson. 1969

Figure 3.24: The formal elements which make up Tucson image.
Source: Pima County Urban Design Commission. 1985-1986.
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PIMA CO U N TY
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CITY OF TUCSON
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Figure 3.25: Existing zoning around CIVANO site in Tucson.
Source: Tucson-Pima County Metropolitan Energy Commission. 1992.
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3.3.2 Civano area

The Village of Civano is located in the southeast quadrant of the developing Tucson 

Metropolitan area, the elevation of the area ranges between 2780 and 2900-ft. Houghton 

Road is going to be the principal arterial and other surrounding roadways such as 

Irvington Road are designed to be minor arterials. In this area, the views are dominated 

by Santa Catalina Mountains to the north and the Rincon Mountains and Saguaro 

National Monument to the east (figure 3.26).

The site is subject to air shades from nearby mountains. Heading northwest, one could 

expect cool air drainage during the evening and early morning. Late afternoon and early 

evening warm air moves in the opposite direction. “The Pantano Wash at the northeast 

comer of the property was determined to be the landform most significantly influencing 

air movement of the site. The watershed of the Pantano above the Civano drains almost 

600 square miles, including the south slope of the Tanque Verde ridge and the west slope 

of the Rincon Mountains including the high county of Rincon Peak, Manning Camp and 

Mica Mountain. To the southeast, the Pantano drainage conducts waters from as far south 

as Patagonia, including the Cienega Creek Natural Area”18. The east half of the site is 

expected to be cooler at night from the influence of the larger wash which passes through 

it as well as cool air draining along the Pantano wash.

The direction of the wind during late spring and summer is not predictable but in winter 

the direction is northwest to the southeast.

“The total amount of solar radiation reaching the 818-acre site is calculated to be 

approximately 25,000.000.000 BTUs annually. This translates into approximately 7,300 

megawatts”.19

There are areas at this site with different slopes, so they may receive more or less daily 

solar radiation. Areas with slopes greater than 10 percent orient to the west, east, 

southwest, south and southeast. These are warmer than areas with north orientation.

In general, the Civano area is considered quiet; however, Davis Monthan Air Force 

base is located one mile east of the site.

18 Source: Community Design Associates, 1997.
19 Source: Tucson-Pima County Metropolitan Energy Commission, 1992.
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Source: Civano Specific Plan. 1997.
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The Village of Civano has been planned with public, private and community interests 

at the local, state and national levels with the leadership of the Tucson / Pima County 

Metropolitan Energy Commission.

There are specific energy and resource conservation goals established by Tucson / 

Pima County Metropolitan Energy Commission directing all planning and design efforts. 

The major performance targets in Civano are:

- Lower energy consumption by 75 %

- Lower water consumption by 65 %

- Lower air pollution by 40 %

- Lower solid waste production by 90 %

- Provide one job on site for every two homes constructed.

Civano can serve as a model for communities who seek to remain efficient in a future 

of less abundant energy.
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3.3.3 Site analysis (Civano, Tucson)

The reason for this site analysis is to prepare for the site design in the next part.

Civano proposes an 820-acre mixed -use community of 2,500 dwelling units 

organized around three neighborhood centers, a community school like (kindergarten 

through eighth grade), visitor center and a conference center with hotel (figure 3.27).

With the fast growth around the Civano area over the past decades, traffic has also 

increased rapidly; traffic volume along existing and planned major arterials in the general 

neighborhood has increased substantially, although some portions have been relieved due 

to new construction. Bicycle paths would be designed to be contained within this right- 

of- way. Bikeways and trails exist in the area and are planned to be expanding with 

urbanization (figure 3.28).

Existing zoning was established on October 1991, based upon the adopted Civano 

Master Development Plan, subject to certain conditions, and is designed to accomplish 

the basic design concepts and performance objects of this development plan (figure 3.29).

In December of 1984, The City of Tucson brought into existence planning and 

development policies for a several square mile area including and surrounding the Civano 

site. This area plan incorporates the village concept in accordance with the concepts 

embodied in the Civano Master Development Plan (figure 3.30). The specific plan covers 

approximately 170 acres of land within the 820-acre Civano project and includes a 

mixed- use neighborhood center, (figure 3.31).

In the circulation plan (figure 3.32) the Civano specific vision plan automobile traffic 

as secondary to creating a safe environment. There are several actions have been taken to 

slow traffic down as much as possible and to give signs to the driver that caution should 

be taken.

The bus access street goes east from Houghton into the neighborhood center and from 

south the neighborhood center to the future Town Center. Also for the bicycle paths an 

exclusive 2- way is shown along the north and east side of the main edge road which 

links Houghton road with the future school and recreation area (figure 3.33).
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F ig u re  3 .2 7 : C iv a n o  key co n cep ts .
Source: Civano master development plan. 1997.
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3.3.4 Site design (part of phase 1)
(figure 3.34)

Figure 3.34: Location of the site in relation to Civano area.
Source : Civano Specific Plan. 1997.
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The previous Two Chapters have examined and given recommendations for courtyard 

house design in different climate elements and aspects of the environment, especially in 

hot-humid and hot-arid. This second part of chapter three is devoted to the problems of 

the design in Civano solar village. The coherence of design and compatibility of the 

elements as parts of a whole, are perhaps the features of traditional dwellings.

While designing the physical courtyard house and the urban form in Civano, there are 

certain conditions in today’s plan and design (described in chapter four) to which the 

new urban form must respond. These conditions and their impacts and limitation must be 

considered.

In this part of the site, the maximum number of lots that can be built are 18-lots and 

the size for this buildable area is 72.000 FT. For designing in Civano, I have to follow 

the original layout design for the Civano area without changing the layout of the 

circulation, road and etc. Also it is necessary to propose the layout and design of different 

types of courtyard houses without changing the buildable area (figure 3.35).

Normal wind velocities are not enough to sustain efficient energy generation from 

wind power; wind and natural site breezes can be an effective tool for cooling the 

courtyard houses. The wind patterns generally run in a southeast-northwest direction, 

followed the direction of the Pantano wash (figure 3.36).

Civano views automobile traffic as secondary to making a safe environment for 

pedestrians and bicyclists. These methods include narrower streets, changes in pavement 

textures to denote pedestrian areas and crossing, and side parking bays (figure 3.37).

In Civano site, since the street layout and Circulation already had been planned. I was 

limited in my design proposal, without changing the plan of the site where I end up with 

two different layouts for the courtyard houses in Civano. First, the L shape courtyard 

house (figure 3.38: a in page 232 and b in page 233) this kind of layout give more privacy 

to the resident and allowed direct access from the street to the courtyard, and also gain 

more solar. The second proposal (figure 3.39: a in page 234 and b in page 235) in figure 

3.39 b we can see the courtyard houses surrounded with rooms in four sides and the 

courtyard is divided by wall for more privacy. This second design, the courtyard houses 

are less desirable to the people in the United States for so many reason, like cultural 

purposes, security, privacy, and etc.
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Figure 3.35: Buiidabie area on phase 1 site, Civano.
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SITE LOCATION: CIVANO
TUCSON-ARIZONA

Figure 3.36: Prevailing breezes toward the site from the northwest and southeast, 
Civano.
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Figure 3.37: Path through and around the phase 1 site, Civano.

231



SITE LOCATION: CIVANO 
TUCSON-ARIZONA

Figure 3.38 a: Plan for the courtyard houses, L shape, Civano.
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Figure 3.38 b: Axonometric view for the L shape courtyard houses, Civano.
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C iv a n o .
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Figure 3.39 b: Axonometric view, for the courtyard houses surrounded by rooms in 
Four sides, Civano.

235



3.4 CONCLUSION

The courtyard house is a widely used traditional dwelling tactic. It involves seeking 

protection from cold winds or from the summer heat. It includes sheltering from the sun’s 

power and protecting from heat gain.

The courtyard houses and the urban forms designs of this chapter are primarily 

conceptual, addressed to hot-humid and hot-arid zones. In response to tough climates, 

hot-humid in Doha and hot-arid in Tucson, and in large realization to the demands of 

privacy. The investigation and development of the courtyard houses in both cities points a 

way towards appropriate simple design solutions in the heterogeneous character of 

modern cities.

The consistency of the courtyard houses designs and harmony of the components as 

parts of a whole, is perhaps the feature of traditional dwellings, which is more important 

than the individual design of their components in themselves. In numerous cases, modem 

dwelling fail to follow the example set by culture. Such buildings often contain 

components, which are not really related to climatic needs.

In the next page the table is the comparison guide for the two climates. Every site and 

every project has its own conditions, which are:
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Summary comparison of courtyard urban form design in Doha and Civano:

F E A T U R E S D O H A T U C S O N  (C IV A N O )

Land use efficiency - Low density,
- Low land use

- High density,
- Maximum land use

Infrastructure and - Comprehensive and limited - Advanced
services - Separated residential areas and 

commercial
- Encourage face to face meeting 
and interaction places

Circulation jian - Priority to automobile traffic
- No bicycles route

- Priority for pedestrian
- Priority to bicycles

Scale - Auto scale -Human scale
Clustering - Open to wind - Along E-W axis, for shade & 

wind
Buildings orientations - Northeast, toward prevailing wind - South and Southeast
Buildings style - Middle Eastern design - Southwestern design
Road orientation - Broad channel

- N-S axis
- Narrow channel
- E-W axis

Parking areas - No parking for bicycles
- No restrictions around the site

- Important bicycles parking
- Restrictions around the site

Layout - Houses of two story
- Minimize building depth
- Detached courtyard houses

- Houses of one story
- Maximize building depth
- Attached courtyard houses

% - Maximize window wall - Minimize window wall
Materials coloration - Light, especially for roof - Light on exposed surfaces, dark 

to avoid reflection
Vegetation - Need to be plant

- Use broad-leafed species keeping clear 
the south wall
- Trees should be massed in lines or 
groups to the north of buildings rows

- There is a native plant species 
(desert plants)
- Trees overhanging roof if  
possible
- Provide shade and preserve 
access by massing trees to the 
east and west of buildings
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4. FINAL CONCLUSION

The courtyard house and its form evoke a concern in the minds of many planners and 

architects. The courtyard house I can say or call the marriage of science and art as we 

read in previous Chapters. When I relate science I mean the climatic concern, and when I 

relate art I mean the beauty of its court and this type of architecture.

Courtyard houses and the resultant urban form, as we saw in the First Chapter, 

overpowering structure which are carefully drawn from the earth and stand as one of the 

most unique and beautiful urban form and building types around the world.

Courtyard house strategies in Chapter Two involve design with climate: for wind, 

shelter, and outdoor space; light and daylight; heat and warmth; cooling and ventilation. 

Humankind built courtyards consequently for thousands of years, and when the majority 

of planner and architects realize the importance of working with and not against climate, 

the term will change by itself to courtyards houses.

It is also important in Chapter Two and three the climate in the planning and design of 

a new area in hot-humid and hot-arid pass through most consideration of environmental 

design. To make site as responsive as possible to climate conditions. And to be used in 

planning process, several basic techniques for minimizing the effect of the sun in summer 

and winter and also the prevailing wind and dust storm. It’s important for the planner to 

lead the architectural design of future buildings in the site.

In Chapter Three, I have suggested that in seeking to explain urban form in today’s 

design layout, the reference was made to the function or set of functions the city serves. 

Preindustrial urban form and development was indigenous in the two cities that I 

analyzed (Doha and Civano, Tucson), created by local demand rather than by royal or 

colonial pressures from outside.

As we read in the previous chapter in relation to the courtyard house how this form 

and the urban form was functioning as unite of everything culture, religion, tradition, etc. 

Life in Doha City today focussed upon a person’s family, religion, wider tribal group and 

their means of getting a living. But in Tucson, we can see from the history in the old days 

that life was the same as previous city in sequence like culture, religion, tradition, etc. In
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today’s life is different, which effect the culture, the tradition and there are no tribal 

group, like in Doha which effect very much the urban form. We can see in Civano 

experiment project by designing a combination of modern urban form and using the old 

idea of urban setting. Still the urban form in these days became as technology space, if 

we compare it with the past the urban form was as space, same thing happening for the 

buildings in today’s design, in the past the courtyard house consider as space, in today’s 

technology the building consider as space.

In conclusion, it can be said that we can still maintain the traditional courtyard house 

and it’s urban spirit of our earlier cities. Nevertheless, it is thought that this can be best 

completed by re-introducing the pedestrian scale into the cities, creating vehicle-free zone 

which we can focus on making better humankind urban spirit. We can say that the 

courtyard houses as we read in the previous chapters, that it can function in all types of 

weather. It can be adapted again to the urban setting, but there are some limitation an 

relation to environment. The priorities of design in these days are for the technology, and 

some of these limitations are:

- Vehicular circulation technology and the requirement of modem cities discourage 

the communal densities in traditional courtyard housing.

- Zoning specifies minimum size of lot, setbacks, limited density, and lot coverage 

% age and etc, which favor the idea of a building with space around rather than a 

building defining space.

- Land-use that discourages vertically or horizontally mixed of uses.

- Development review process, which favor standard tradition.

- Thermal performance, which surface to volume ratio increased if courtyard houses 

are not attached.

Social and cultural context, culture today in both societies in Qatar and especially 

in Tucson disagree the idea of the courtyard house due to security purpose or 

privacy. In addition, the implication of the courtyard in contemporary society 

disagrees the idea of living wall to wall and sharing the land with each other’s.

The concluding striving in this study was an endeavor to understand courtyard houses 

and their urban form with special concern and emphasis on hot-humid and hut-arid
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climates only. Also the major conclusion that there are a universal limitations of twenty 

first century and society that do not allow us to totally go back to the courtyard which 

hold us from planning and designing the courtyard urban form.

This Master Report touches on one part of many other areas regarding the courtyard 

houses, for further studies and research within this context, the following points are 

offered as subjects for future research:

- Urban form and image of community as it relates to cultural values, like life style, 

economics etc.

- Courtyard house assessment (computer analysis) in the scale of urban form.

- Courtyard houses in different climates other than hot-humid and hot-arid.
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