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ABSTRACT 

The contemporary architecture in Kurdistan’s cities is characterized by a low 

climatic and social performance.  The contemporary architecture’s aesthetic does not 

have continuity, because it suffers from diverse and foreign elements and materials. 

This research identifies vernacular architectural strategies that could be adapted to 

contemporary architecture in Iraqi Kurdistan.  These strategies could be applied to 

contemporary architecture directly or with modifications to improve the low climatic and 

social performance and aesthetics. 

In this study, the Erbil citadel is used as a main case study along with some 

secondary examples in the region.  The qualitative approach is used to analyze these case 

studies, while in some parts of the analysis the quantitative approach is also used.   

As a result of this research, several vernacular strategies are identified that could 

be adapted to contemporary architecture to improve the climatic and social performance 

and aesthetics.  The climatic performance could be improved by using narrow, zigzagged 

alleys and a central courtyard that provides natural ventilation and light.  Additional 

climatic strategies include room height, thick walls, and wind tower ventilation.   The 

social performance could be improved by using strategies that emphasize modesty and 

privacy.  Some of these strategies include semi-public courtyards for neighborhood 

gatherings, separate areas for guests and family members, bent entrances, small exterior 

windows, and mashrabiyat.  Finally, the aesthetics could be improved by using local 

materials and vernacular patterns to ornament the buildings, which would provide 

continuity to the facades. 
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CHAPTER 1 

 

 

INTRODUCTION 

 
 

1.1 Introduction to the Study 
 

Contemporary architecture in Kurdish cities is characterized by many different 

architectural styles that are alien to the region. Local architectural schools are influenced 

by Western architecture. Characteristics of the region’s climate, vernacular architecture, 

and social aspects have been ignored by builders.  Contemporary architecture is not 

meeting the area’s social, environmental, structural and aesthetic needs. 

For example, the environmental performance of contemporary architecture in 

Kurdistan is poor in terms of responding to the area's climate, leading to the use of extra 

energy.  

The aesthetic identity of contemporary architecture has been greatly influenced by 

economic growth in the area. An increase both in housing construction and the import of 

foreign construction materials has caused great diversity in the houses’ facades.  This 

hinders the creation of continuity between new and old neighborhoods.  Figures 1.1 

through 1.5 show the diversity in facades found in Kurdistan. 
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 Figure 1.1. Three different houses are shown, each using a different material on the 

façade. Duhok, Iraq. Photo by author. 
 

 
Figure 1.2. The façade of each house shown is a different color and material. Photo by 

author. 
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Figure 1.3. These houses use non-local materials and are different heights. The gabled 

roofs are also alien to Kurdistan. Duhok, Iraq. Photo courtesy of Michael Totten. 
 

 
Figure 1.4. Private housing camp modeled after Western architecture. The houses have 

gabled roofs, and do not have private fenced yards. Erbil, Iraq. Photo courtesy of Barzan 

Muhammad. 
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Figure 1.5. Houses featuring brightly colored facades, gabled roofs and large exterior 

windows. Dohuk, Iraq. Photo courtesy of Alan.  

 

An example of a social problem caused by contemporary architecture is that 

houses within the same block or neighborhood can easily be distinguished based on the 

owner’s wealth.  For instance, houses with simple façades and plaster finishing usually 

belong to low-income families.  On the other hand heavily-adorned houses that contain 

expensive materials like marble and ceramic are owned by rich families. The adornment 

materials often have no role in the structure, and in most cases are merely pasted on the 

front wall (Baper and Hassan 2010).  Traditionally, the facades of buildings were similar 

to promote modesty (Islam and Al-Sanafi 2006).   

The increase of contemporary architecture in Kurdish cities is attributed to the 

following factors: 

a. New urban expansions and construction projects were designed in the Iraqi capital of 

Baghdad and applied nationwide without regard for each city’s unique characteristics.  

During this process, urban planning codes from foreign countries, which are unrelated 
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to the cultural heritage of the region, were adopted.  However, no formal codes for 

housing exist, resulting in the great diversity shown in figures 1.1 through 1.5 above. 

b. Contemporary architecture has grown quickly because vernacular architecture is 

perceived to be old and undesirable.  One example of this is the replacement of 

traditional brick with concrete blocks.  Buildings, especially facades, are eclectic 

because they take elements from many styles.  Therefore, the contemporary 

architecture in Kurdistan has become inconsistent with its heritage. 

c. Cheap new building materials that are substantially different from locally used 

materials have flooded the Kurdish market.  As mentioned above, concrete has 

become one of the most prevalent materials in contemporary buildings, because it is 

highly durable, easy to manufacture, and the blocks are larger than bricks, which 

accelerates the construction process. It is also often maintenance-free.  Concrete is 

beneficial when used for foundations and flooring.  However, it is detrimental to 

energy efficiency when used in roofs and walls, because they are exposed to climatic 

elements. 

d. After the fall of the Baathist regime in 2003, trade and investments in Iraq flourished. 

The economic blockade, which was imposed on Iraq for more than a decade (1991 – 

2003), was dismantled with the entry of U.S. and allied forces into Iraq in early 2003. 

As oil revenues in the Kurdistan region buoyed the reconstruction and economic 

growth, the city of Erbil experienced considerable political, economic, and cultural 

changes, which have led to a state of chaos in the architectural forms. As a result, 
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wide diversity in the buildings' forms and features contributed to the loss of local 

identity.  Figures 1.6 and 1.7 give an example of this identity loss. 

 
Figure 1.6. Vernacular houses in Kirkuk, Iraq. Photo by author. 

 

 
Figure 1.7. A contemporary house in Duhok, Iraq. Photo courtesy of Rojhat Oray. 
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The weaknesses in contemporary Kurdish architecture addressed above have 

caused dissatisfaction with the current buildings.  These weaknesses triggered this study, 

which focuses on improving the contemporary architectural weaknesses with vernacular 

strategies. 

 

1.2 Statement of the Problem 

This research addresses two problems. The first problem looks at the lack of 

identity, aesthetics, and coherence of contemporary architecture in Kurdistan.  The 

identity of Kurdish architecture is in a state of confusion and is affected by an eclectic 

diversity of shapes and features. The cities suffer from a loss of aesthetics and 

architectural unity. 

The second problem studies the lack of environmental and structural performance.  

Ignoring environmental aspects during the design process and use of materials 

inappropriate for the area’s environment resulted in structures that require extra energy to 

create a comfortable inner climate for living.  The materials used have low insulation 

performance, which requires more energy for cooling and heating. 

 

1.3 Purpose of the Study 

The purpose of this research is to identify design strategies for contemporary 

architecture based on vernacular architecture, and identify how these strategies can be 

applied. 
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1.4 Significance of the Study 

This study is significant because it will raise awareness of the architectural 

problems in Kurdistan both locally and internationally.  The study also identifies 

strategies that can improve the sustainability of Kurdish architecture for future 

generations with a smaller environmental impact than contemporary architecture.  These 

strategies can also improve the aesthetics and identity in Kurdish cities, thereby 

increasing national unity and pride in the culture. 

 

1.5 Thesis Question 

What are the design strategies that can be derived from vernacular architecture?  

How can design strategies derived from vernacular architecture be adapted to 

contemporary architecture in Kurdistan?  

 

1.6 Hypothesis 

Vernacular design strategies can be identified and adapted to improve the 

aesthetics, identity, environmental performance and structural performance of 

contemporary architecture in Kurdistan.  

 

1.7 Methodology 

In this research, a case study will be analyzed using qualitative and quantitative 

approaches to ascertain appropriate design strategies. The Erbil citadel will be taken as a 
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case study with individual houses as the unit of analysis. Investigation will be used to 

analyze the information collected from different data sources. The majority of the data to 

be analyzed will be taken from drawings such as plans, facades, and sections of 

documents collected from the vernacular architecture within the Erbil citadel and some 

vernacular buildings within the Middle East.  

 

1.8 Case Study 

This research examines the Erbil citadel as a case study, because it is an integrated 

site with a large number of vernacular houses and public facilities.  See figures 1.8 and 

1.9.  There is also a large amount of information available about the citadel, because of 

the current preservation efforts.  The citadel is discussed further in chapter four.    

Individual vernacular houses scattered around Kurdistan will also be used as references. 
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Figure 1.8. Satellite image of Erbil citadel. Photo courtesy of Google Earth. 

 

 
Figure 1.9. Aerial view of the Erbil citadel. Photo courtesy of AV 62 Arquitectos. 
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1.9 Scope of the Study 
 

This research will mainly focus on the study of vernacular architecture in 

Kurdistan which includes the building style and characteristics of the Erbil citadel.  The 

Erbil citadel has approximately 500 extant residential buildings, two cemeteries, and 

several public buildings, including mosques and a public bath.  The citadel is comprised 

of 10 hectares atop an earthen mound 32 meters high. 

After an analysis of vernacular houses as documented by the High Commission 

for Erbil Citadel Revitalization, the aim will be to identify key design strategies to be 

applied in contemporary architecture in Kurdistan. 
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CHAPTER 2 

 

 

LITERATURE REVIEW 

 

 
 Vernacular architecture is a rich and diverse topic.  The literature review will 

focus on vernacular architecture found in hot, arid regions, specifically the Middle East, 

including construction techniques, materials, aesthetic qualities, etc.  It will also discuss 

the reasons behind the development of the vernacular design strategies in both human and 

natural contexts.  The literature will help identify vernacular design strategies that can be 

adapted to contemporary architecture. 

 

2.1 Vernacular Architecture in a Hot Arid Region 

Vernacular architecture is the natural product of society’s customs and 

requirements, and has evolved from the public's perception of its needs (Baper and 

Hassan 2010). It is considered self-building; non-professional buildings are built by 

families and tribal members (Naciri 2007). It evolves over time and is influenced by a 

range of factors that determine the context of construction and configuration of shapes, 

which are: climate, religion, community, socio-economic considerations, culture, 

environment, local materials, and construction techniques (Naciri 2007). The vernacular 

architecture of the Middle East and North Africa is especially well-suited to protect its 

inhabitants from the weather conditions found in a hot, arid climate (Naciri 2007). 
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Climate has an important impact on vernacular architectural forms (Fathy 1986). 

For instance, the ratio of window area to wall area changes according to the region's 

temperature (Fathy 1986).  In a tropical climate, the sizes of the windows are smaller to 

avoid the sun's heat (Fathy 1986). Buildings are designed with natural ventilation; 

cavities and wooden partitions help the flow of air inside the building. The roof type 

varies with the amount of rainfall (Fathy 1986). In low rainfall areas, the roof is flat, 

while high gables are located in areas with high amounts of rain and snow (Fathy 1986).  

The internal microclimate is different inside the house itself, depending on the room's 

location. Walls located on the southern side will have a different climatic response 

compared to walls located in the north, east, or west (Fathy 1986). 

Vernacular architecture in a hot, arid region is characterized by building thick 

walls and a few small windows to insulate structures from the heat of summer (Sibley 

2006). In the coastal areas, stone coral reefs were used due to lack of building materials 

(Sibley 2006). These stones have pores that help thermal insulation (Sibley 2006). 

Because the Middle East is classified as a hot, arid region, its vernacular 

architecture focuses on maintaining a comfortable climate in the home year-round.  This 

is achieved principally through the courtyard house.  Originally called the qa'a, the 

courtyard style house has existed for thousands of years in areas extending from Morocco 

to China (Bekleyen and  Dalkiliç 2011). Courtyard houses were used by the Sumerians 

and Egyptians and even later in Greece and Rome (Bekleyen and  Dalkiliç 2011). The 

courtyard evolved from ancient cosmological beliefs that the world consists of earth and 

sky with wind connecting them (Ujam 2006). The earth is for living and the sky gives 
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signs to arrange labors and activities through reading the stars (Ujam 2006). The 

courtyard is open to the sky and surrounded by rooms to keep a direct connection with 

the sky (Ujam 2006).  It was also used for special family ceremonies (Ujam 2006). 

The courtyard, considered to be the most active space in Islamic architecture, is 

located in the middle of the house and separates between reception rooms and family 

rooms (Ujam 2006). Usually, the courtyard contains a fountain and attractive places to sit 

(Ujam 2006). In general, the courtyard house in Iraq is a multi-story building, while in 

the Arab Peninsula region, especially Kuwait, the houses are single-story buildings (Ujam 

2006). In the northern part of Iraq, traditional houses are built with baked brick, which 

allows the building of multiple stories (Ujam 2006). In places with an uneven 

topography, the outside walls are higher than the outside walls of houses in flat areas; the 

tall walls provide privacy for the family (Ujam 2006). 

The courtyard house has changed in form and typology many times since its 

inception.  Originally (during the Fatimid era), the central area was covered by tents 

(Salama 2005). Salama (2005) notes that "this central area was bordered by two iwans 

(living areas), which were closed by folding doors.” The only surviving example of this 

spatial device is found in Qa’a Al-Dardiri in Cairo. 

The chief space of the Mamluk courtyard house was also the qa'a (Salama 2005).  

Its central area, the durqa'a, featured a high roof that let in light and increased ventilation 

(Salama 2005). It was connected to two iwans that were raised and carpeted, but had 

lower roofs (Salama 2005). 
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The Cairene courtyard house could be found in Cairo, Egypt, until the advent of 

modern Western housing (Salama 2006).  It differs from other styles in Arab cities, 

because the type of courtyard house a family lived in was directly related to income 

(Salama 2006). There were three types of houses: central courtyards, side courtyards, and 

no courtyards, notes Salama (2006). Traditional courtyard houses (those with central 

courtyards) were used by the wealthy (Salama 2006). This traditional version was 

influenced by Islamic architecture through the nineteenth century, and later by Turkish 

and European styles (Salama 2006). Families living in houses with side or front 

courtyards differed in that they did not utilize the courtyard as a main living area (Salama 

2006). The third type did not have a courtyard; they only had a ventilation shaft or light 

well for the service areas of the house (Salama 2006). 

In the two types that did have a courtyard, it was a square or rectangular open 

space with a fountain in the middle (Salama 2006). The courtyard was a focal point of the 

house, especially for "those secluded residents who rarely stepped outside of the house: 

women" (Salama 2006). Eventually these houses had four or more floors, which were 

detrimental to its environmental efficiency (Salama 2006). This led to its disappearance 

and replacement by Western housing (Salama 2006). 

The courtyard house is divided into two parts: one for the family and one for 

guests (Zako 2006).  The house consists of several main spaces, but they do not 

necessarily all exist together in the same house (Zako 2006).  These are the mejaz (the 

entrance lobby), the dolan (entrance hall in large house), the salamlik (reception room) – 

which contains the most ornamentation, the tarma (the balcony that overlooks the 
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courtyard), the iwan (open room or semi balcony), the iwanchas (smaller opening off 

tarma), the ursi (the great room of the house), the shenashil (protruding sections in the 

upper floors toward outside), the kafshakan (a room suspended halfway between two 

floors, usually inhabited by old family members), and the takhtabush (a room situated 

between two interior rooms and two courtyards with a wooden screen to partition the 

courtyards (Zako 2006). 

The iwan is a covered space open on the side facing the courtyard and raised 

above the courtyard level by several steps (Fagan 2010). It is used as a sitting area in the 

evenings (Fagan 2010) and as a place to play music (Alabidin 2010). Colorful patterns 

are laid into the floor of the iwan (Alabidin 2010), a carved arch leads into the courtyard 

(Alabidin 2010), and sometimes a fountain is placed in front of the iwan to cool the area 

and add beauty (Hadid 2002).  See figures 2.1 and 2.2. 
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Figure 2.1. The iwan of Al-Azem Palace in Damascus. Photo courtesy of Mahmoud Zein 

Alabidin.   
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Figure 2.2. The iwan of Achik Bath House in Aleppo. Photo courtesy of Mahmoud Zein 

Alabidin.  
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"The best orientation for the iwan is to be open to the north elevation since the 

direct sunlight cannot reach," Hadid (2002) notes. Its location is usually determined by 

the prevalent wind direction in summer (Alabidin 2010). 

A portico, or riwaq, is often an element found in larger houses and public 

buildings such as schools and hospitals (Hadid 2002). It is usually found in the corner of 

the house or on either end (Hadid 2002). Two or three of its sides are closed, and the front 

side is left open with an arch (Hadid 2002). During the summer, the riwaq improves 

ventilation and creates a space that reduces direct sunlight in the house's other rooms 

(Hadid 2002). 

The secondary rooms and facilities, such as kitchen, restroom, bathroom, storage, 

and staircase are located at the corners (Sibley 2006). Usually, there is more than one 

staircase serving the house, but only one of them continues to the upper roof (Sibley 

2006). 

The basement is an ideal place for keeping goods because the air there is cold 

(Alabidin 2010). In fact, the hot wind caught by the wind tower is filtered through the 

basement for cooling before it passes into the courtyard (Alabidin 2010). Small arched 

windows at the ground level of the courtyard are used to light and ventilate the basement 

(Alabidin 2010). 

In general, the use of individual rooms is temporary and synchronized with the 

time change, either seasonal or daily; therefore, there is no specification for use among 

the main rooms (Zako 2006). In the Middle East, the climate features hot, dry summers 

and cold winters. Residents use northern rooms of the house in winter during the day, 
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because they receive the largest amount of sunlight, and they use corner rooms with few 

openings at night because they lose less heat (Zako 2006). In the summer, the southern 

rooms are used (Zako 2006). The western side of the house, with its exposure to direct 

light and heat, is avoided during the summer (Zako 2006). 

Another important factor to make the microclimate suitable is the availability of 

plants, trees, and fountains in the courtyard (Sibley 2006). For the purpose of reducing 

the temperature inside courtyard buildings, other techniques are also used, such as 

windows that open toward the courtyard, which weakens the impact of direct sunlight on 

the rooms (Sibley 2006). The exterior walls contain few windows and vent holes are 

situated high in the wall (Sibley 2006). 

  Arched porticos located between the open courtyard and the rooms protect the 

rooms from the direct sunlight and at the same time allow the entry of wind and light 

(Sibley 2006). The inward orientation of the courtyard restricts the outside noise and 

intrusion while providing a natural environment to the house by opening the courtyard to 

sky, sunlight, and desirable wind (Sibley 2006). 

In addition, grouping buildings close together gives the narrow footpaths between 

them a shaded area so that the atmosphere is comfortable in the alleyways and streets 

(Jaidah and Bourennane 2012). The ends of alleyways head in the direction of the 

prevailing winds (Jaidah and Bourennane 2012). 

In addition to understanding what vernacular architecture is and how it was used 

in hot, arid regions, the human context that influenced the vernacular architecture must be 
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examined.  Section 2.2 looks at the social and religious factors that influenced the 

vernacular architecture. 

 

2.2 Human Context 

 
 

2.2.1 Social and Religious Factors Influencing Urban Fabric 

 

Islamic architecture evolved from social and religious requirements while 

maintaining a focus on the resident's needs (Omer 2008). In the ninth century, a Muslim 

scholar named Ibn Qutaybah echoed the words of the Qur'an when he theorized that a 

house should fit its owner just as a shirt does (Omer 2008).  This means the aesthetic, 

functional and climatic aspects of the house must match the needs of the family dwelling 

there (Omer 2008). 

Islamic architecture differs from ancient Western architecture in that it emphasizes 

a human scale instead of a mathematical scale, because the Qur'an emphasizes the 

centrality of man in his life and his environment (Bahnassi 2003). To measure a structure, 

the architect would use his arm, finger, hands, etc., and at times a cord (to measure the 

diameter of domes, cupolas, etc.) (Bahnassi 2003). Alternatively, the mathematical scale 

must adhere to exact measurements and geometric characters (Bahnassi 2003). 

The major decisions in zoning and placement of facilities, such as mosques, the 

suq (market), etc., were usually handled by the tribe's leaders and high-ranked men in the 

community (Bahnassi 2003).  The minor decisions like the housing conditions and forms 

were usually made by the neighborhood itself (Bahnassi 2003).  In general, the decisions 

involved the people and the residences referenced Islamic law. (Hakim 2007). 
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Privacy is a very important aspect of Middle Eastern culture, a fact that is 

apparent in the urban fabric of the cities there (Glasze and Alkhayyal 2001). 

Neighborhoods are accessed through only a few gates and narrow alleyways (Glasze and 

Alkhayyal 2001). Smaller public areas exist independently from the larger community 

(Glasze and Alkhayyal 2001). For example, semi-courtyards in the districts allow men to 

gather for social and commercial activities (Sharif, Zain and Surat 2010). Areas such as 

these secure the privacy of the home (Sharif et al. 2010). 

Streets built in the traditional style belong to one of two types: major public 

streets, open-ended streets whose width allowed two camels to pass through at once; and 

minor private streets characterized by close-ended alleyways (Hakim 2007). The public 

facilities in traditional urban districts consisted of masjid (mosques), suqs (markets), 

bimaristans (hospitals), madrassas (schools), and hammams (bathhouses) (Fadli 2011).  

Public facilities were always located on the major and therefore wider streets (Fadli 

2011). These street styles also emphasized the importance of privacy in Middle Eastern 

life (Fadli 2011). 

 

2.2.2 Religion and Tradition 

In Islam, there is no separation between secular and religious life (Nasr 1978).  

This is reflected in the urban arrangement and also created similarities in the architectural 

features of houses, mosques, and other buildings (Nasr 1978). Islamic law, known as 

sharia, has integrated architecture and urban life, especially with respect to privacy (Nasr 

1978). 
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Islam determines the entirety of Muslim society. Some legislation directly affects 

the architecture, which led to the creation of features that became inherent to the 

architectural identity (Bahammam 2006). The main guide that influences the design 

principles of vernacular architecture is the separation between male guests and female 

family members, which is mentioned in the Qur'an (Surah 33, part 22, verse 59) as 

below: “O prophet! Tell your wives and your daughters and the believing women that 

they should cast their outer garments over their persons (when out of doors), that is most 

convenient, that they should be known (as such and not molested)" (Bahammam 2006). 

The family's privacy is another principle that strongly influences the design 

process, especially in forming entrances, as the Qur’an says (Surah 24, part 18, verse 

27):  “O ye who believe! Enter not houses other than your own, until ye have asked 

permission and saluted those in them: that is best for you, in order that ye may heed [what 

is seemly]” (Omar 2006). 

Respecting neighbors and protecting their privacy are also important principles of 

Islamic teaching. This affects architecture through keeping the same sight line among all 

homes in the neighborhood (Omar 2006). 

Islam emphasizes the importance of the hereafter compared to this life and 

recommends not clinging to materialistic things (Islam and Al-Sanafi 2006). Thus, the 

façades of the buildings are simple and hide the wealth of owners (Islam and Al-Sanafi 

2006). 
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2.2.2.1 Entrance 

Islam gives instructions about social activities that affect the house's form. The 

most significant effect is the separation between male guests and female family members 

to prevent immodest contact of different genders (Bahammam 2006). The guest room is 

located at the opening to the entrance with no visual connection to the courtyard, while 

the private family wing is secluded in the heart of the home (Shokouhian & Soflaee 

2005). In Saudi Arabia, some houses situate the guest area entrance directly at the 

alleyway (Shokouhian & Soflaee 2005). In wealthy families, the house consists of two 

detached courtyards connected by a corner to grant complete separation: the male guest 

area is in the front and the female area behind it. Other rich families build a third, smaller 

courtyard that contains the service area used by the servants (Shokouhian & Soflaee 

2005). 

The most popular entrance form is the L-shaped path (Salama 2006). This form 

prevents visibility into the house from the alleyway, and also limits the amount of wind, 

dust and noise that can penetrate the house from the street (Salama 2006). An internal 

door is made to prevent a view inside from the street in case the external door is open 

(Salama 2006). In general, the external door is small and short (Salama 2006).  Both 

doors and windows have little decoration (Salama 2006). Entrances in most of the 

Cairene traditional houses were also bent (Salama 2006). 

During the Ismailian period, entrances were followed by a lobby or a doorway, 

then a hall for the purpose of partitioning the spaces (Salama 2006). In the 1930s-1950s, 

villa entrances were accented with an attached lobby or hall (Salama 2006). In the 1950s 
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and 1960s, entrances opened directly to reception areas, "reflecting the change of social 

values in the Cairene society from conservatism to openness" (Salama 2006). 

 

2.2.2.2 Guest Area 

The guest space in a courtyard house is a reception area consisting of three or 

more open spaces that overlook the courtyard (Salama 2006). The space is sub-divided 

into several small spaces to provide different activity areas, i.e., sitting area, dining room, 

etc (Salama 2006). In some large houses, several guest halls were constructed to allow 

women to have their own guest room (Salama 2006). 

The guest area traditionally contained abundant ornamentation, and the most 

valuable furnishings were found here (Alabidin 2010). It was typically roofed with a 

dome (Salama 2006). The walls and ceiling were thick to allow decorations on the 

interior face (Alabidin 2010). 

The maka’ad, considered to be the heart of the house, is smaller than the guest 

hall and is used as a sitting area for visiting family and relatives (Salama 2006). The 

maka’ad is usually placed on the first floor with direct access to the courtyard, but out of 

sight of the family's private living area (Salama 2006). 

 

2.2.2.3 Multiple Courtyards 

Courtyard houses have three zones: public, private, and service (Haque and 

Rahman 2001). Multiple courtyards help divide between the guest, family and service 

areas (Haque and Rahman 2001). For instance, the private family courtyard is located on 
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the inner side of the house away from street, and the courtyard in the front of the house is 

for males and guest reception (Haque and Rahman 2001). 

In large houses, there is a need for multiple courtyards to provide natural lighting 

and ventilation to the rooms that would otherwise be dark, unfavorable spaces if there 

were only one courtyard (Haque and Rahman 2001). 

 

2.2.2.4 Openings 

A courtyard house has two opening types: internal and external (Fathy 1986). The 

external openings are small windows in the exterior façade located at a high level to 

prevent visibility from the alleyway (Alabidin 2010). The internal openings face the 

courtyard and are larger than the exterior windows with more decoration (Alabidin 2010). 

The windows provide ventilation, direct and indirect natural lighting, and a view outside 

the home (Fathy 1986). During the heat of the day, the openings are closed to sustain the 

house's cool air; in the late evening, the windows are opened to allow the cool night air to 

flow into the rooms (Fathy 1986). 

The windows in villages are usually smaller in size and situated higher than in 

cities for added security (Hadid 2002). Doors and window frames are made of wood 

(Hadid 2002). Doors are usually in the middle of the wall (Hadid 2002). Some houses in 

cities like Jerusalem and Bethlehem created openings in walls surrounded by pottery 

(Hadid 2002). 
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2.2.3 Family Expansion 

Families were linked strongly to an area, and neighboring families were often 

related through marriage (Lockerbie 2011).  As a result, families usually expanded within 

the same house or neighborhood (Lockerbie 2011).  In traditional districts, familial 

extension took place in the same house (Rabbat 2010). The courtyard house is an organic 

structure that changes as the family size changes: sometimes adding new openings, 

locking previously open doors, and adding or removing walls is necessary to facilitate the 

growing family while maintaining privacy (Gülmez and Uraz 2007).  Sometimes the 

extended family would occupy the upper level and share the same courtyard (Rabbat 

2010). In other cases, the house was modified to produce smaller, subdivided courtyard 

houses (Rabbat 2010).   

The human context of vernacular architecture in hot, arid regions, specifically the 

Middle East, is characterized by elements that emphasize privacy, security, and modesty.  

The next section will discuss the natural context of the vernacular architecture. 

 

2.3 Natural Context 

 

2.3.1 Topography: Respecting the Landscape 

The area's uneven topography has given rise to organically shaped cities that 

follow the landscape, rather than cities that are laid out in a grid.  No space is perceived 

to be isolated; rather, buildings appear integrated with each other, establishing continuity 

in perception.  See figures 2.3 and 2.4. 
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Figure 2.3. The topography of the city of Akre, Iraq. Photo courtesy of Michael 

Whitehouse. 

 

 
Figure 2.4. The city of Akre, Iraq circa 1914.  Photo courtesy of Saradistribution.com 

 

. 

http://members.virtualtourist.com/m/p/m/1fc633/
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Mardin, a city in Turkey, is an example of urban fabric that follows the landscape.  

The streets spread in two directions within the city (Gülmez and Uraz 2007). The 

alleyways extend parallel with the slope (Gülmez and Uraz 2007). The other type of 

street is a combination of stairs connecting the upper quarters with the lower quarters, 

with zigzagged, broken paths situated with the slope direction (Gülmez and Uraz 2007).  

The paths and the buildings are formed in harmony with the topographical site (Gülmez 

and Uraz 2007).  Most of the houses have facades of different heights, depending on the 

topography, which provides a unique feature to the city (Gülmez and Uraz 2007).  See 

figures 2.5 and 2.6. 

 
Figure 2.5. The urban fabric in Mardin, Turkey follows the landscape. Photo by 

Kusadasi. 
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Figure 2.6.  Architecture in Mardin, Turkey. Photo by Kusadasi. 

 

 

2.3.2 Climate: Vernacular Design Strategies 

 

2.3.2.1 Urban Climate Strategies 

The urban fabric in vernacular cities gives the advantage of protecting families 

from the hazardous climate and providing security from outsiders (Karim 1999). The 

traditional urban fabric is characterized by a high density of attached buildings oriented 

to consider the favorable natural lighting and ventilation (Fadli 2011). 
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 An important element in the urban fabric is a shaded pedestrian zone. Houses are 

arranged close to each other, creating narrow alleys (Karim 1999) that provide shade 

most of the day. In general, alleys are arranged at a certain orientation to match prevailing 

wind patterns, because the wind speed increases while passing through the narrow alleys 

(Fagan 2010). The exterior shaded area produces cool air that can be used to cool the 

interior of the houses by convection through small high openings in the walls (Fagan 

2010). A house’s main facade wall is exposed to the exterior alley, and the other three 

sides are shared with neighboring houses (Naciri 2007). Thusly, only the roof and one 

wall are exposed to summer heat and winter cold (Naciri 2007). 

 

2.3.2.2 Central Courtyard 

The courtyard is a versatile and functional area. Almost all social activities and 

house labors take place in the courtyard, such as living, dining and cooking (Sharif et al. 

2010). It is also a playground for the children (Sharif et al. 2010). Because it fulfills the 

practices prescribed in the Qur'an and Hadith (a collection of the Prophet Muhammad's 

sayings), the courtyard house is widespread in the Arab world (Sharif et al. 2010). The 

beliefs and practices that most affected the development of the courtyard house are 

modesty, hospitality, family privacy, and respect for neighbors (Sharif et al. 2010).  

Muslims adopted the central courtyard in public and private buildings, especially after 

they were encouraged to by the Prophet Mohammad, who had a central courtyard at his 

residence in Medina and advised having a central courtyard in the first mosque (Hakim 

2007). 
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The courtyard house not only provides protection from animal and human attack, 

it also works as a barrier for dust storms and strong wind in the desert environment 

(Naciri 2007).  It supplies privacy for the family, regulates the house's temperature 

through passive cooling and natural ventilation, and supplies natural light to all parts of 

the house (Naciri 2007).   

In hot, dry regions, the courtyard house witnesses three regular cycles of 

temperature each day in the summer (Abdurahiman 2011). The first cycle begins at night 

when the cool air flows into the courtyard and the surrounding rooms (Abdurahiman 

2011). During the second cycle, the temperature increases gradually after noon 

(Abdurahiman 2011). When the outdoor temperature reaches a high level, the thick walls 

of the house prevent the heat from penetrating inside the house, which helps maintain the 

indoor temperature all day (Abdurahiman 2011). During the third cycle, the outdoor 

floors, walls and the courtyard become warm, and the surrounding rooms lose their cool 

air by late evening (Abdurahiman 2011). 

 

2.3.2.3 Shading 

Shading is a major aspect of the natural cooling system in a courtyard house. The 

house remains cool during the summer by diminishing the amount of sunlight let into the 

house (Almssad, Al-musaed, Harith, Nathir, and Ameer 2007). Shading is considered the 

most important climatic factor to reduce the heat gain in summer, especially on the east 

and west sides of the house, which are the sides most exposed to sunlight and summer 

heat (Almssad et al. 2007). 
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Many forms of shading are necessary because radiant energy from the sun passes 

through glass and is absorbed by the walls and furnishings, which then re-radiate the heat 

(Almssad et al. 2007). This re-radiated heat now has a different wavelength and cannot 

pass back through the glass easily. Trapping radiant heat is desirable for winter heating 

but must be avoided in the summer (Almssad et al. 2007).  With shading, the temperature 

in a house can be reduced between five and ten degrees (Almssad et al. 2007). 

The courtyard is one of the most important places to achieve efficient shading, 

because the reduced temperature will be passed on to the home (Sharif et al. 2010). A 

courtyard is designed to be narrow enough to conserve shade during summer, yet wide 

enough to catch sunlight during winter (Sharif et al. 2010). It is usually surrounded by 

two stories at a height that allows sunlight to reach parts of the courtyard floor for a 

period of time, determined by the shape of the courtyard and the proportion of the wall 

height to the width of the courtyard (Sharif et al. 2010). Because the house surrounds the 

courtyard, a portion of the courtyard remains shaded throughout the day, preventing the 

house from getting warm until late in the day (El-Shorbagy 2010b). The shaded area 

produces cool air that flows into the ground-level rooms and replaces the warm air, which 

is rising (Pearson 1998). 

 

a. Covered Porches and Patios 

Exterior shading devices are more effective than interior shading devices, because 

once the heat is inside it cannot be passed back out the glass windows, as discussed 

above. It is better to prevent the heat from entering altogether. Because of this, many 
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architectural elements, such as eaves and pergolas, are used to break the glare caused by 

sunlight on the exterior and produce shade for the interior (Almssad et al. 2007). 

Balconies and roof protrusions have shades on the walls of buildings and are usually 

covered by a thick roof, thus reducing the heat (Almssad et al. 2007). In some houses, the 

upper floor is projected toward the alley to provide shade for the area underneath (Sibley 

2006). 

 

b. Trees and Plants 

Shading in the courtyard house can also be provided by trees and plants.  Trees 

provide several benefits to the courtyard house, such as beautifying the landscape, 

reducing energy consumption by 10-20 percent, providing an element of privacy for the 

family, and hiding unpleasant views of the property (Tree Selection, Care n.d.).  They can 

throw shade over the walls and roof, and they can also shade driveways, sidewalks and 

patios (elements that could bounce heat to the house) (Almssad et al. 2007). Trees are the 

most efficient element to shade openings on the east and west sides of a courtyard 

(Almssad et al. 2007). Hadid (2002) notes that deciduous trees planted on the south side 

will enhance the efficiency of that area, and evergreen trees planted on the north and west 

sides will protect from heat in the summer and protect from wind in the winter.  

In addition to shade, trees add excellent natural cooling through transpiration 

(Your Home Technical Manual 2010).  Flowers and shrubs are also included in the 

courtyard's landscape to provide relative humidity (Sharif et al. 2010).  Trees placed in 
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the courtyard also break down the sun's glare and filter the atmosphere of dust and dirt 

(Attia 2006).  

Trellises are permanent structures that partly shade the outside of a house (Van der 

Hoeven 1983). Clinging vines growing over the trellis add more shade and evaporative 

cooling (Van der Hoeven 1983). Fast growing vines create shade quickly, while trees can 

take years to provide useful shade (Van der Hoeven 1983). Trellises and climbing plants 

are a design solution that many find attractive and flexible (Van der Hoeven 1983). 

Trellises can also be placed on the flat roof for shading a sleeping place, or for shading 

the roof in hot weather (Van der Hoeven 1983). 

 

2.3.2.4 Ventilation 

Ventilation is an important part of maintaining the microclimate in a courtyard 

house. A number of strategies are employed to keep cool air flowing throughout the 

house. 

 

a. Wind Tower 

Wind towers are used throughout the Middle East to cool homes by utilizing the 

ever-present high winds (Al-Rostomani 1991).  See figures 2.7 and 2.8.  Originally 

constructed in Iran, their use spread to Gulf countries at the beginning of the nineteenth 

century by the Iranian merchants who settled that region (Al-Rostomani 1991).  Though 

it is believed that wind-catchers were used in Persia for many centuries, there is evidence 

that the idea of the wind-catcher actually dates back to the early dynasties of Egypt (El-
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Shorbagy 2010a). A painting from ca. 1300 BCE depicts a wind-catcher with one opening 

“facing windward to capture the cool air and the other facing leeward in order to evacuate 

the hot air by suction” (El-Shorbagy 2010a). 

 
Figure 2.7. An aerial view of wind towers in Yazd, Iran. Photo courtesy of Hussain Grate. 
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Figure 2.8. A wind tower in Yazd, Iran. Photo courtesy of Hussain Grate. 

 

Variations on this early wind-catcher can be found in twelfth century Arab homes 

(El-Shorbagy 2010a).  The main reception hall in the house, the qa’a, consisted of three 

spaces (El-Shorbagy 2010a). The central part of the hall had a high, flat ceiling covered 

by a wooden lantern-shaped roof (El-Shorbagy 2010a). Two iwans (sitting areas) were 

situated on the north and south sides at a higher level (El-Shorbagy 2010a). The lantern 
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had openings for evacuating hot air (El-Shorbagy 2010a). At the northern side, facing the 

prevalent summer wind, a shaft rose higher than the central tower to bring the cool air 

down into the hall (El-Shorbagy 2010a). 

In Arabian houses, a salsabil, patterned marble plate, was used to increase the 

humidity and cool the air coming from the wind tower (El-Shorbagy 2010a). The salsabil 

was provided with a source of water and “placed at an angle to allow the water to trickle 

over the surface” (El-Shorbagy 2010a). 

In general, wind towers consist of four major parts: the shaft, which directs the air 

down into the house (see figure 2.9); the air shelves, or partitions, which separate inlet air 

from outlet air; flaps that redirect wind circulation; and a roof (Ghavidel 2011).  Usually 

the towers are square and constructed with crossed longitudinal partitions dividing the 

tower chamber into four equal parts that allow the hot air out of the house through the 

rear division while channeling fresh air into the house (Lockerbie 2011).  The tower’s 

size is usually established by the area’s average temperature (El-Shorbagy 2010a). 

Smaller towers are suitable if the temperature is high; low temperatures require a larger 

tower (El-Shorbagy 2010a). 
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Figure 2.9. Looking up the shaft of a wind towe in Yazd, Iran. Photo courtesy of Hussain 

Grate. 

  

 

The tower openings consist of decorated arches situated to face the prevailing 

wind (Al-Rostomani 1991).  Metal mesh covers the openings to prevent birds from 

entering the house (Al-Rostomani 1991).  The opening’s orientation could be 90 degrees, 

but 45 degrees is more appropriate to catch a larger amount of wind (Al-Rostomani 

1991).  Figure 2.10 shows the difference in air capture between a 90-degree angle and a 

45-degree angle.  
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Figure 2.10. A 90° oriented tower & a 45° oriented tower. Drawing by author, based on 

drawings by John Lockerbie. 

 

The most significant part of the wind tower is the height of the opening, which is 

preferably high enough to escape the heat radiating from the roof beneath it (Lockerbie 

2011).  A distribution space collects the rainwater and undesirable dust that penetrate the 

tower. It also helps control passing air and seals the path during a storm (Lockerbie 

2011).  The wind tower’s ventilation quality is affected by conditions such as wind speed, 

the opening’s height and orientation, and door and widow locations in the rooms 

according to the ventilation source (Lockerbie 2011). 

A wind tower is constructed for the purpose of ventilating the basement to provide 

convective cooling to the interior of the house during the high temperatures of summer in 

arid regions (Maeiyat, Mehdi, and Maeiyat 2009). The wind tower projects from the roof 

to catch favorable winds, i.e., high level winds that carry less dust (Huang 2002).  The 

tower is usually five to thirty-three meters higher than the ground, because the wind 

speed at 15 meters above ground is about 1.5 times greater than at one meter above 
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ground (Huang 2002).  Some wind towers in Iran reach as high as 110 feet tall (Ghavidel 

2011).   

The void channel leads the air to the ground, where it passes through wet 

materials or humid underground tunnels, resulting in cool air flowing into the rooms 

(Lockerbie 2011). Wet burlap is used to both filter the dust from and cool the penetrating 

air (Lockerbie 2011).  In Iran, most of the wind towers contain a pool or water channel at 

the ground level to pass cool air into the rooms by evaporating the water (Ghavidel 

2011).  See figure 2.11.  Clay pots holding water can also be placed two-thirds of the way 

up the tower to humidify and cool passing air (Huang 2002). 

 
Figure 2.11. Water pool under a wind tower channel in Yazd, Iran. Photo courtesy of 

Hussain Grate. 

 

The tower walls are shaded at least partly and made of bricks; therefore, the tower 

also aids in reducing the air temperature (Pour and Sarat 2010).  In general, the tower 

is open during the summer and closed during the winter; a porous clay pot controls the 
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opening (Pour and Sarat 2010).  In a hot, arid climate, the temperature changes drastically 

from hot days to cold nights (Roaf 1988).  During the high daytime temperatures, the air 

in the tower cools as it attaches to the bricks, moving down as the warm air rises (Roaf 

1988). The wind increases this air flow (Roaf 1988). At night, the wind tower operates as 

a chimney, releasing the stored heat from the day and replacing it with cold air from the 

courtyard (Roaf 1988).   

Timber poles are often left exposed on the outside of the tower to bolster the 

chimney structure and serve as “a ladder for future maintenance” (Huang 2002).  See 

figure 2.12.  In a humid region, the tower wall is plastered in order to avoid deterioration 

through moisture absorption (Pour and Sarat 2010).    
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Figure 2.12. The timber poles on a multi-directional wind tower in Yazd, Iran. Photo 

courtesy of Hussain Grate. 

 

 

There are many different types of wind towers. The simplest type features one 

opening facing the direction of the usual wind pattern (Ghavidel 2011). In places where 
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wind blows from predominantly one direction, a front wind tower is used for catching the 

cool breeze and another wind tower is used for letting the exhausted air out of the 

structure (Ghavidel 2011). See figure 2.13.  Another has two opposing openings 

(Ghavidel 2011). See figure 2.14.  A third type is comprised of four directional openings 

(Ghavidel 2011). In Yazd, Iran, there is a wind tower with eight directional openings and 

a circular wind tower as well (Ghavidel 2011).  These multi-directional wind towers have 

an advantage in that they catch wind from all directions (Ghavidel 2011).  Another style 

foregoes the usual square form and instead uses elbow-shaped pipe to draw air down 

(Roshan 2011). 

 
Figure 2.13. A one-directional wind catcher plan. Drawing by author, based on plan by 

Mahnaz Mahmoudi Zarandi. 

 

 
Figure 2.14. A two-directional wind catcher plan. Drawing by author, based on plan by 

Mahnaz Mahmoudi Zarandi. 

 

 

Wind towers can be found in various shapes, including circle, octagon, polygon, 

square and rectangle, though there is no triangular shape (Zarandi 2009). The circular 

form is used infrequently in Gulf countries and not at all in Iran (Zarandi 2009).  In the 

multiple openings along the tower’s body are partitions or blades that are divided into 
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two parts (Zarandi 2009).  The main blades direct the air into the house and divide the 

tower body (Zarandi 2009).  They start about two meters from the ground floor and 

extend to the tower’s roof (Zarandi 2009).  The side blades, which are situated within the 

wind tower’s openings, act as an aesthetic element in the tower (Zarandi 2009). 

Main blades come in a variety of shapes:    

- “X”-form blade as shown in figure 2.15 below (Zarandi 2009). 

 
Figure 2.15. A wind catcher with an X-form blade. Drawing by author, based on plan by 

Mahnaz Mahmoudi Zarandi. 

 

 

- Plus-form blade, which divides into two parts: equally spaced blades that produce 

equally sized wind tunnels with length-width proportions varying from 1-1.4 and 

1-2.25; and wind catchers with different canals sizes (Zarandi 2009). Length to 

width proportion varies from 1-1.58 to 1-2.92 (Zarandi 2009). 

- H-form blades: the canal located in the latitudinal front is larger than canals in the 

longitudinal front of the tower (Zarandi 2009). 

- K-form blade is a combination of X and +, mostly used in nonresidential 

buildings (Zarandi 2009).  See figure 2.16. 
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Figure 2.16. Two types of K-form blade. Drawing by author, based on plan by Mahnaz 

Mahmoudi Zarandi. 

 

 

- I-form blade (Zarandi 2009).  See figure 2.17. 

 
Figure 2.17. A wind catcher plan with an I-form blade. Drawing by author, based on plan 

by Mahnaz Mahmoudi Zarandi. 

 

The efficiency of the wind tower depends on three aspects: using water sources 

within the wind tower to improve the ventilation process, building the tower to a height 

that increases the ventilation efficiency, and the geometry of the cross section (the air 

speed increases by flowing through small cross panels) (Zarandi 2009). 

 

b. Water Pool and Fountains 

Water is a creative factor that is integrated into the design of courtyard houses as a 

passive cooling source for establishing a suitable microclimate in the hot, arid Middle 

East (Attia 2006). The temperature in a house can be reduced by evaporating water; the 
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warm air causes the water to evaporate, which makes the air cooler and the house more 

comfortable. Evaporation is increased when contact between the water and air is 

increased (Majumdar 2001). Some houses have interior water pools or fountains placed 

in the path of air currents caught by the wind tower or through windows (Gupta 1984). 

In addition to their evaporative cooling abilities, pools and fountains add an 

aesthetic aspect to courtyards through their ability to absorb heat from sunlight and 

reflect the light (Hussayen 1995). A fountain is usually located in the middle of the 

courtyard (sometimes replaced by a well) and features decorative designs (Alabidin 

2010). Patterned in the shape of an octagon to symbolize heaven (a circle) and earth (a 

square), the fountain represents the fountains found in Paradise (Clark 2011). 

 

2.3.2.5 Orientation and Seasonal Use of Spaces 

In the Middle East, buildings are oriented to make the indoor and outdoor living 

spaces suitable during summer and winter (Fathy 1986).  The sun and prevailing wind 

directions are the two major factors that affect room arrangement and orientation in a 

courtyard house (Fathy 1986).  The majority of the rooms are oriented north to south 

(Hadid 2002). In summertime, the east and west sides of the house receive light and heat 

because the sun shines at a low angle in the morning and afternoon (Hadid 2002), making 

the east- and west-facing windows difficult to shade (Almssad et al. 2007). Therefore, 

rooms on these sides contain the fewest and smallest openings (Fathy 1986).   

South-facing windows are easy to shade, because in summer months - when 

shading is necessary - the angle of the sun is high (Almssad et al. 2007). The south-facing 
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room openings are given shade by using a horizontal overhang or projected ceiling 

(Almssad et al. 2007). They also have the advantage of receiving the sun's heat in winter 

when the sun's angle is low through the room's opening (Almssad et al. 2007).  Living 

areas are oriented to optimize cooling breezes in summer and avoid cold air in winter 

(Almssad et al. 2007). 

In winter, the northern rooms of the courtyard house, which are exposed to longer 

periods of sunlight and therefore more heat, are used for dining and living, because these 

are long-period functions (Hadid 2002). Western and eastern rooms are used for functions 

that require short periods of time such as bathrooms, laundry, entry corridors, stairs and 

bedrooms (Hadid 2002). 

Regarding wind direction, Fathy (1986) notes that the courtyard house's major 

rooms are situated to face the prevailing summer wind. In some cases, it is difficult to 

reconcile the wind direction with the best orientation to sunlight, so the north-south 

orientation of rooms is sacrificed (Fathy 1986). However, the use of wind towers could 

provide the house with cool air without orienting the house toward the wind direction. 

Southern rooms have the lowest exposure to sunlight, making them ideal for 

summer use (Fathy 1986).  Rooms on the eastern side of the courtyard are used for 

bedrooms, because the walls are exposed to sunlight only from sunrise to noon, and the 

walls have cooled down by evening (Fathy 1986). 

The summer sitting room is located on the southern side of the courtyard (Huang 

2002). It is larger than the winter rooms and its ceiling is raised up to five meters higher 
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(Demirbilek 1998). The high ceiling allows hot air to rise higher than the human level 

(Demirbilek 1998).  

Horizontal and vertical movement plays a vital role in creating a comfortable 

microclimate in a courtyard house (Fagan, 2010). Horizontal movement is implemented 

in single-story houses, and vertical movement becomes a factor in multi-story houses 

(Fagan 2010). Use of the various parts of the courtyard house depends on the season and 

time of day; there is no constant use of spaces and rooms (Fagan 2010). Residents occupy 

the northern upper-floor rooms during daytime in the winter so that they receive the 

largest amount of sunlight (Fagan 2010). They use corners rooms with few openings at 

night because those rooms lose a smaller amount of heat (Fagan 2010). 

In the summer, the southern rooms are used to prevent exposure to direct light and 

heat (Fagan 2010).  The ground floor southern rooms are used from morning until noon, 

the semi-basement is used in the afternoon, in the evening the courtyard becomes suitable 

to use, and at night the residents sleep on the roof (Fagan 2010).  The iwan is an open 

covered space raised above the courtyard level by several steps and is located on a side of 

the court that catches the prevailing wind in summer time; it is used in the evening 

(Fagan 2010). 

 

2.3.2.6 Inward Opening 

The windows in the interior of the house are positioned to be opened toward the 

courtyard (Karim 1999). This is the major element that helps the house achieve cultural 

and environmental requirements (Karim 1999). Windows that open toward the courtyard 
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help reduce the temperature inside the house as a result of the weakened impact of direct 

sunlight on the rooms (Fagan 2010). The inward orientation of the courtyard restricts the 

outside noise and intrusion while providing a natural environment in the house open to 

sky, sunlight and desirable wind (Sibley 2006). 

 

2.3.2.7  Mashrabiya 

The mashrabiya, an interlaced wooden clasp screen used in balconies (Clements-

Croone 2001), is a necessary element of Middle Eastern society. See figure 2.18.  It 

enables the family, especially the women, to view public spaces without being seen by 

the public (Sibley 2006), preserving privacy and modesty (Naciri 2007). 

 
Figure 2.18. Sketch of a wooden mashrabiya. Drawing by author, based on a drawing by 

Nisrine Naciri. 
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Mashrabiyat originated in the western part of Saudi Arabia and then spread into 

the neighboring regions with hot-arid and hot-humid climates, where they became a 

traditional part of the architecture (Naciri 2007). The name is derived from the word 

“drink” in Arabic.  It was originally a drinking place in the house where jars of water 

were located to be cooled by air movement into the space (Naciri 2007). 

In addition to the privacy given by a mashrabiya, the wooden lattice has 

environmental benefits: it allows control of ventilation, lighting and humidity (Naciri 

2007). 

A mashrabiya is a combination of wooden balusters with a decorative geometric 

pattern arranged in a formal grid, mostly in circular sections, and is usually located as a 

screen within the second-floor openings of the façade (Saranti 2006).  See figures 2.19 

through 2.21.  The gaps in the pattern determine the amount and velocity of the entering 

air, i.e., smaller openings increase the air’s velocity and larger openings decrease the 

velocity (Saranti 2006). 
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Figure 2.19. Example of lattice arrangement with narrow spacing in mashrabiya of 

turned wood. Drawing by author, based on drawing by Hassan Fathy. 

 

 
Figure 2.20. Example of lattice arrangement with wider spacing in mashrabiya of turned 

wood. Drawing by author, based on drawing by Hassan Fathy. 
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Figure 2.21.Mashrabiyat on multiple floors, Cairo, Egypt. Photo courtesy of Douglas. 

 

The mashrabiya also reduces the temperature of the incoming air and increases 

the humidity (Naciri 2007). Since the mashrabiya is made of wood, it is able to regulate 

the incoming air’s humidity (Naciri 2007).  The porous wood absorbs the moisture from 

the air during the cold night; in the daytime, when air passes through the balusters, it 

releases the absorbed moisture towards the interior (Naciri 2007). Wood is considered the 

best material for a mashrabiya because it insulates well and is easier to carve (Ali 2003). 

The takhtabush, which means empty wooden area in Turkish, is a covered sitting 

area popular in North Africa located on the ground floor that separates the shaded 
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courtyard and less-shaded back garden (or second courtyard) (Naciri 2007).  See figure 

2.22.  The cool air from the courtyard travels through the takhtabush and into the back 

garden through mashrabiyat, providing natural ventilation in the space (Naciri 2007). 

 
Figure 2.22. A takhtabush separating two courtyards. Photo courtesy of Douglas. 

 

 

In some houses, the takhtabush became known as the entrée, as it was located 

near the entrance (Salama 2006). In this case, it was used by guests to protect the privacy 

of the family (Salama 2006). 
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2.3.3 Natural Resources  

Vernacular architecture evolved from the concept of taking advantage of a 

region's natural sources: water, sun, air, and earth (Fadli 2011).  This section discusses the 

materials and construction techniques used in the vernacular architecture. 

 

2.3.3.1 Materials 

 Architecture in the Middle East has focused on natural materials and traditional 

building techniques for as far back in history as we can trace (McNeil and Schimmel 

n.d.). For more than 10,000 years, soil mixed with water to form the traditional brick has 

been used as the fundamental building block of most structures (McNeil and Schimmel 

n.d.). 

 The earliest evidence of the manufacturing of bricks is found on the banks of 

Mesopotamian rivers, where the waters would flood the banks and make mud out of the 

earth, which would then be used to fashion bricks (Alden n.d.). At first, the bricks were 

naturally dried in the sun before they could be used for construction (Alden n.d.). This 

type of brick is called the mud brick, and this ancient form of masonry is still in 

widespread use (Alden n.d.). In fact, even in this day and age one third of the world’s 

population still inhabits what is known as adobe or earthen architecture (El‐Gohary and 

Al‐Naddaf 2009).  Ancient buildings in the early Middle East made of sundried bricks 

generally lasted about a generation before the weather and environmental factors 

deteriorated the bricks (El-Gohary and Al-Naddaf 2009). As old buildings melted into 
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piles of clay, the ancient cities were periodically leveled and new cities built on top 

(El‐Gohary and Al‐Naddaf 2009). 

 Soon the early civilizations discovered that mud bricks could be baked in fire to 

form a more durable building block than simply drying it in the sun (El‐Gohary and 

Al‐Naddaf 2009).  From the start of the third millennium CE, the use of fired clay bricks 

was widespread and even featured in the construction of large scale buildings like the 

famous Ziggurat of Ur built about 2100 CE (El‐Gohary and Al‐Naddaf 2009).  Later the 

Romans and Byzantines perfected the art of brick manufacture and many archaeological 

structures found in Jordan still stand as an example of their expertise (El‐Gohary and 

Al‐Naddaf 2009). 

 Bricks can be manufactured easily and quickly without the need of any special 

equipment or technology by mixing soil with water and sometimes some other additives 

for strengthening (El‐Gohary and Al‐Naddaf 2009). The clay mixture is then shaped into 

bricks using a simple wooden mold and baked in a kiln to remove the water and harden it 

into a strong and durable block that can now be used for construction (El‐Gohary and 

Al‐Naddaf 2009). The ancient Persians and Assyrians are credited as the first to roast 

bricks in kilns to make them stronger (Alden n.d.). The bricks are kept in the kiln and 

heated to a temperature in excess of 1000°C for a day and then cooled gradually (Alden 

n.d.). Romans took this technology a step further and spread fired bricks throughout their 

empire (Alden n.d.). 

 When brick clay is baked, it becomes a metamorphic rock (McNeil and Schimmel 

n.d.). The minerals in the clay break down at the high temperature and change into a 
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mixture of mullite and quartz (McNeil and Schimmel n.d.). Mullite, a compound of silica 

and alumina, is very strong and hard (McNeil and Schimmel n.d.). There is also a little 

iron present in clay which oxidizes into hematite giving the bricks the reddish color 

(McNeil and Schimmel n.d.).  

 Firing bricks can take as few as two or as many as five days (Bengtsson and 

Whitaker 1988). The most common type of kiln used to fire bricks is the tunnel kiln, 

where the bricks, stacked on carts, move slowly though a long chamber or tunnel. 

Bengtsson and Whitaker (1988) note that “many changes in the physical properties occur 

during the firing process … The hardness of the brick increases and the color develops” 

(Alden n.d.). The whole process of making bricks takes 10-12 days (Bengtsson and 

Whitaker 1988). 

 Architecturally, brick masonry allows great flexibility owing to the small size 

(D'Ayala 2011).  Working with bricks provides great freedom in the layout of rooms and 

the placement of openings (D'Ayala 2011).  These features make brick very popular, 

especially because of its adaptability to different climatic conditions and architectural 

styles (D’Ayala 2011).  The popularity of brick also owes to the fact that it offers more 

protection than wood in the event of a destructive fire (Alden n.d.). 

 Brick is inherently a sustainable construction material owing to the fact that there 

is very little waste produced in its manufacture (McNeil and Schimmel n.d.).  Any 

leftover material can be reused and recycled in the next run of bricks (McNeil and 

Schimmel n.d.).  Any brick debris at the construction site can also be reused in many 

ways, e.g. crushing them for landscaping use, or mixing with aggregate, etc (McNeil and 
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Schimmel n.d.). Brick construction is environmentally feasible as it produces no waste 

and does not cause any pollution (McNeil and Schimmel n.d.).  Additionally, it is made 

from the most naturally abundant resource found on the planet; therefore there is no 

additional logistic cost or waste associated (McNeil and Schimmel n.d.).   

 Brick construction also provides an envelope around a building that is very 

energy-efficient and reduces the amount of energy necessary to heat or cool the interior 

(McNeil and Schimmel n.d.). Since it is very durable, brick also eliminates the need for 

exterior maintenance and outlasts most exterior cladding products, reducing the energy 

usage involved in upkeep and replacement (McNeil and Schimmel n.d.). In summer, 

brick absorbs the heat of the sun in the day and shields the interior from rapid rises in 

temperature (McNeil and Schimmel n.d.).  As the evening cools down, the heat is 

released from the brick (McNeil and Schimmel n.d.).  In winter, bricks are very effective 

at blocking cold and winds on the outside while retaining the warmth generated internally 

(McNeil and Schimmel n.d.). Brick veneer construction, which incorporates a one-inch 

air insulation space between brick and the sheathing, achieves even better insulation 

(McNeil and Schimmel n.d.). 

 Brick also enjoys great advantages over other cladding products. Brick does not 

fade, warp, dent or become brittle, therefore it requires little maintenance or repair 

compared to other products (McNeil and Schimmel n.d.).  McNeil and Schimmel also 

note that “it is not compromised by mold, rot, bacteria or termites”.  Brick is more 

durable, strong and stable than wood (McNeil and Schimmel n.d.).  The National Institute 

for Standards and Technology has rated brick masonry as having a 100-year lifespan, and 
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many examples of far older structures still exist that continue to retain their usability 

(McNeil and Schimmel n.d.). It reduces noise transmission from the street and it does not 

emit volatile organic compounds or other ozone-depleting substances that are injurious to 

both the environment and personal health (McNeil and Schimmel n.d.). 

 

2.3.3.2 Construction Techniques 

 

a. Foundation and Walls  

 The foundation is perhaps the most important part of the building in terms of 

stability. Foundation requirements for rural buildings are dependent upon the type of soil 

and are only considered important in areas with loose or organic soils (Bakhshi, 

Bozorgnia, Ghannad, Khosravifar, Eshkiki, Rofooei, and Behbahani 2005). In 

mountainous regions or places with a "stiff" soil, they may not be present (Bakhshi et al. 

2005). Where they are used, they are generally between 50 to 100 centimeters deep 

(Bakhshi et al. 2005). 

A brick foundation is characterized by being built continuously along the wall 

according to the wall’s length with the building’s weight spread to the ground in all 

directions.  This method became known as strip foundation (Bakhshi et al. 2005).  For 

spreading the building’s load over a larger surface in the ground, the brick foundation has 

a stepped form in sections (Bakhshi et al. 2005).  

 Before building a foundation, the surface soil is removed until a stronger surface 

is reached, because generally the upper soil is not stable (Bakhshi et al. 2005). 
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b. Masonry 

 

The most widespread construction technique throughout the Middle East is brick 

masonry (D’Ayala 2011). Bricks are bonded together with mortar to build the entire 

structure including foundation pads, walls, arches and domes, etc. (D’Ayala 2011).  The 

quality of the clay and the brick sizes may vary from place to place, but the firing 

technique remains mostly unchanged (D’Ayala 2011). The strength of the brick depends 

on the purity of the clay and the temperature at which it is baked (D’Ayala 2011). 

Mortars may vary greatly, but the common constituents of mortar mixes are sand, 

water, and one or more bonding agent, i.e., mud, clay, or cement, depending on local 

availability (D’Ayala 2011). The compressive and bonding strength of the mortar is 

determined by the proportion of bonding agent/s to sand (D’Ayala 2011). This type of 

construction is relatively simple and cheap and only requires highly skilled workers in 

certain cases (D’Ayala 2011). 

Traditionally, the brick walls were constructed doubly with a small gap in 

between (D’Ayala 2011).  Rubble was used for filling the void between the sides, which 

increased the thermal capacity of the structure (D’Ayala 2011). In ancient Mesopotamia, 

rope or reeds were used in between the brick layers to strengthen the walls (Steele 1988). 

 

c. Domes and Vaults 

The dome is common in regions characterized by a hot, arid climate; thusly 

domes are a prominent feature of almost all Middle Eastern architecture (Steele 1997). Its 

basic construction technique is the “self-supporting” principle (Steele 1997). The 
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dominant force that holds arch, vault, and dome is compression force, rather than tensile 

force (Steele 1997). Most domes, vaults and arches are formed in a parabolic shape to 

take advantage of this compressive force (Steele 1997).  See figure 2.23. 

 
Hemispherical  Hemispherical          Segmental on Segmental on Cloister dome 
on pendentives  on squinches          pendentives   squinches 
 

Figure 2.23. Dome types. Drawing by author, based on drawing by Auroville Earth 

Institute. 

 

 The dome is considered aesthetically pleasing but it also serves a functional 

purpose: It is the most successful way to cover large areas without using columns or 

beams (Marsh 2006). Domes can be constructed simply with bricks and mortar (Marsh 

2006). Domes and vaults in vernacular buildings were constructed of heavy materials 

with a high thermal mass (Marsh 2006).  There are two kinds of domes: single layer and 

double layer (Cipriani and Lau 2006).  Traditionally, domes were constructed ring-by-

ring, building subsequent rings successively on top of the complete and stable lower rings 

(Cipriani and Lau 2006). 

Brick domes have diameter, thickness and height ranges between 4 to 7 meters in 

diameter, 40 to 50 cm thickness, and between 4 and 7.5 m in height (Cipirani and Lau 

2006). Domes constructed with stone have greater dimensions, ranging between 8 and 10 

meters in diameter, 30 to 40 cm thickness, and between 7 and 11 meters in height 

(Cipriani and Lau 2006). Usually the domes have a ratio of thickness about 5% of the 

span (Cipriani and Lau 2006).  
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  Vaults are another prominent feature of Middle Eastern construction (Roofing 

Bubbled Up Spaces n.d.). Vaults are curved in one dimension while domes are curved in 

two dimensions (Roofing Bubbled Up Spaces n.d.). They may be considered as the 

vertical part of a cylindrical tube or an extended arch (Roofing Bubbled Up Spaces n.d.). 

They are geometrically simpler to build and are inherently stable, like domes, by virtue of 

their shape (Roofing Bubbled Up Spaces n.d.). See figure 2.24. 

 

        Pointed    Semicircular           Segmental        Calenary      Groined 

Figure 2.24. Types of vaults. Drawing by author, based on drawing by Auroville Earth 

Institute. 

 

Vault construction is similar to constructing an arch but extended in long depth 

(Moltagh 2011).  The height cannot be less than 0.4 of the span, and if the vault’s length 

is twice the room span, it will need extra supports (Roofing Bubbled Up Spaces n.d.).   

 To construct a vault in the traditional manner, first a wooden template or mold 

was built (Steele 1997). Bricks were set on the outer edge of the template, which was 

removed gradually during construction (Steele 1997). Using a mold insured the vault 

would be centered properly (Steele 1997).  

A vault puts a great load on the walls beneath it; therefore, both sides’ walls had 

to be strong with few openings (Moltagh 2011). Ordinary arches were often used to 

support vaults (Moltagh 2011).  These arches helped the walls by carrying the vault’s 
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load, reducing the wall’s thickness and allowing openings within the walls close to these 

arches (Moltagh 2011). 

 

d. Roofs 

Flat roofs were constructed in vernacular houses by using timber-wooden beams 

that were situated horizontally for supporting the roof (Steele 1997). The flat roofs were 

preferred by residents for sleeping on summer nights (Steele 1997).  Flat roofs were 

constructed by using wooden timbers, then coated or filled above with available materials 

that have thermal mass, like broken bricks or rubble (Marsh 2006). 

A heavy stone roller about 60 cm long (see figure 2.25) was used to flatten and 

compact the roof’s surface, making the entire structure more resistant to rain (Selman 

2011).  

 
Figure 2.25.  A stone roller used to compact the roof. Photo courtesy of Ferrell Jenkins. 

 

The various forces of the summer and winter seasons caused cracks to appear on 

the roof (Selman 2011). Therefore, annually the roof had to be re-plastered in order to fix 
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these cracks right before the rainy season began (Selman 2011). The plastered roof was 

used by the family to sleep during the summers and was also often used to dry raisins, 

figs and flax (Selman 2011). Therefore, the roofs always had a parapet, which ensured 

privacy for the family (Selman 2011). The parapet structure was contiguous and hardly 

distinguished from the wall beneath (Selman 2011). 

More recently, I-section steel beams are also being used to construct roofs (Yakut 

2011).  The beam ends rest on the walls and then bricks are positioned in a smooth arch 

between two parallel beams resting on their flanges (Hart n.d.).  In this construction 

technique, either the flat face or the edge of the brick could be used (Hart n.d.).  See 

figure 2.26. 

 
Figure 2.26. Construction using I-section steel beams with detail showing a ceiling built 

with the brick curve technique. Photo courtesy of Kelly Hart. Details by author. 

 

2.3.4 Aesthetic 

The combination of art and architecture in the Islamic style has become 

distinctive. There is no restriction on using specific types of ornamentation in certain 

buildings, so artists are free to use any of the unique styles mentioned in the following 

discussion. 
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The courtyard house seems plain from the outside, because all the decoration is on 

the interior, rather than the exterior (Alabidin 2010). The ground-floor interior doors 

usually contain some decoration, but upper-floor doors have no decoration (Islamic-

arts.org Team 2011). Door decoration and the use of wood came to the Middle East via 

India (Karim 1999).  The carpets, textiles, and furniture complement the architectural 

detail and decorative elements, thus creating a sense of harmony in the rooms that 

enriches the aesthetic of the interior (Karim 1999). 

Light and shade emphasize decorative elements (Ahmad 1997) such as carvings 

on plaster, marble, wood, ceramic, pottery, plates, bowls, and furniture (Ahmad 1997). 

Water contributes to the house's aesthetic by reflecting light on surfaces (Ahmad 1997).  

Mirrors, ceramics and mosaics also serve to reflect and diffuse light (Ahmad 1997). 

Islamic architecture relies on symmetry (Mumtaz 2012).  The symmetry 

represents the unity and harmony of the religion (Mumtaz 2012). However, in most cases, 

the dimensions are not completely symmetrical.  

 

2.3.4.1 Effects of Space and Proportional Systems  

One definition of architecture is that "architecture is a unity," (Al-Aali 2006) in the 

sense that all individual components come together in a harmonious way to blend into 

each other as a single entity. In fact, a good measure of the success of a building is the 

unification of the different parts (Al-Aali 2006). This unification and seamless integration 

can be achieved through geometry (Al-Aali 2006). When geometry and proportion are 
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used in this way to design a building, the end result is that all the separate parts will be 

mathematically related (Al-Aali 2006). 

Essentially three factors influence the design of any building. First, the environment 

imposes not only the greatest limitations, but also dictates some of the key architectural 

elements (Al-Aali 2006). The size and location of the site influence the dimensions, just 

as the availability of material and climatic constraints influence the choice of material 

and design (Al-Aali 2006). The second most important factor is the theoretical basis of 

the design: the philosophical reasoning for the building as it is (Al-Aali 2006). This is 

most obviously portrayed in the distinct architectural flavors of different religious 

buildings (Al-Aali 2006). The third defining element is the emotional response evoked by 

the building's form and detail (Al-Aali 2006). This can be described as the feelings and 

emotions that a building inspires as a work of art, not just as a functional structure (Al-

Aali 2006). The architect does not always have much artistic freedom in his work because 

of the limitations of functionality and cost, but geometry can be used to make the design 

more beautiful and attractive (Al-Aali 2006). 

Architecture is no exception to the idea that beauty is inspired from nature. 

Designers have long been looking at the geometric shapes in nature as models of 

similitude, symmetry and geometric balance (Ardalan and Bakhtiar 2000). This approach 

stems from the belief that there is an objective foundation of beauty, independent of 

subjective tastes, which can be comprehended through the study of proportions and 

geometry and can be used to create something that is universally and eternally beautiful 

(Ardalan and Bakhtiar 2000). 
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In this quest, the architect or artist has looked upon objects in nature and the 

human body as examples in perfect symmetry and proportion, and from it has derived 

what we now call the Golden Ratio (Ardalan and Bakhtiar 2000). Evidence of the use of 

this ratio in art and architecture pervades various cultures from many periods of history 

(Ardalan and Bakhtiar 2000). In ancient Greece for example, Pythagoras developed his 

concept that stated the relation between some harmonic numbers and the universe 

(Ardalan and Bakhtiar 2000).  See figure 2.27.  The Greeks and Leonardo Da Vinci 

noticed the accordance of the Golden Section System with the proportion of human body 

(Ardalan and Bakhtiar 2000).   

Le Corbusier, a well-known architect of the twentieth century, made two attempts 

to search for a module that helps achieve both the beauty and functional aspects of 

architecture (Ardalan and Bakhtiar 2000). From these calculations based on the Golden 

Ratio, he ended up with two final series of numbers that were the basis of all his design 

proportions (Ardalan and Bakhtiar 2000). The Japanese also use a system of proportion 

known as the Ken, which determines the placement of columns and the size of the panels 

forming the interior and exterior light partitions (Ardalan and Bakhtiar 2000). 
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Figure 2.27. Pythogaras’ use of the Golden Ratio in his design principles.  Drawing by 

author. 

 

So, there are a number of theories applied in different parts of the world and at 

different times. All prove the importance of proportion. Proportion and scale also play a 

major role in Islamic architecture. As illustrated in their book “Geometric Concepts in 

Islamic Art”, Issam El-Said and Ayse Parman (1988) illustrate six Islamic monuments’ 

plans (such as Al-Mshatta and Qasr Al-Kharnah) where the architectural design concepts 

followed geometric patterns. 

The Golden Section is known as the proportion between two portions of a line 

being divided according to the formula (a/b = b/a+b = 1.618) or (3/5 = 5/8 = 8/13).  When 

a similar formula is applied on both lengths of rectangular sides (ab and bc), it is called 

the “Golden Rectangle.”  See figure 2.28.  Also, the Golden Section is defined as the 

value of each number as a result of the preceding two numbers, that is (1,2,3,5,8,13,etc.).  
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Figure 2.28. Example of the Golden Rectangle. Points A, B, C and D make a square. The 

midpoint between C and D determines the center.  From the center to A is the radius.  

Tracing the curve from the radius at point A gives point F.  Points A, J, C and F make the 

Golden Rectangle.  Drawing courtesy of Dr. Rima Ajlouni. 

 

 

In a study made of a number of Damascene courtyard houses to discover 

underlying principles of proportion, the following observations were made. It was noticed 

that the height and width of the opening of the facade is commonly 60 and 40, 

respectively (Ferwati and Mandour 2008). This proportion of 2 to 3 is common in a 

number of houses which corroborates that the golden section was considered in their 

design (Ferwati and Mandour 2008). See figure 2.29. 
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Figure 2.29. Height to width proportion of a Damascene courtyard house façade. 

Drawing by author, based on drawing by Ferwati and Mandour. 

 

The geometric analysis of a traditional square courtyard house starts first by 

defining the square's center (Ferwati and Mandour 2008). Then a circle is drawn from the 

center of the square with the furthest point of the house as a radius (Ferwati and Mandour 
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2008). Then this circle is confined by two squares at 45 degree angles to each other, 

thereby forming an octagon circumscribed in the circle (Ferwati and Mandour 2008). The 

intersections of these squares give rise to five smaller concentric squares hierarchically 

reduced in size (Ferwati and Mandour 2008). The sides of the courtyard can now be 

determined as they must lie on any of the first three squares counting from the center 

(Ferwati and Mandour 2008). The inner courtyard may not be smaller or larger than these 

three squares (Ferwati and Mandour 2008).  See figure 2.30. 

 
Figure 2.30.  Proportion of a square courtyard. Drawing by author. based on a drawing 

by Ferwati and Mandour 

 

In the case of rectangular courtyards, Ferwati and Mandour (2008) mention five 

methods for determining the sides of the courtyard (See figure 2.31): 

One starts with drawing two 30-degree angle lines, one line from the corner (a) of 

the bordering square, and the other from the opposite corner (b). Both lines will 

intersect in point (c).  This intersection represents the center of the short side.  

From the midpoint (d) of the side (ab), one draws two lines with 60-degree-angle. 

Each line will intersect with the vertical line drawn from point (d) determining the 

length of one end of the short side (e and f). By carrying the same procedure of 

the topside of the Boundary Square, one obtains the location of the other short 
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side. By connecting both side ends one reaches the final rectangle, which has the 

proportion of 1:4.  

The second case has also a few steps to draw. The first is similar to the first step 

presented in the previous case, while the second step requires drawing 60-degree-

angle lines from all midpoint sides of the boundary square, every two angles will 

intersect in (d, e, f, g) forming all together a four-head star. The third step requires 

drawing two lines (de and fg). When extending both lines, they will intersect with 

the vertical line drawn from point (c) and form its mirror point (c’). The result is a 

rectangle with the proportion of 1:2.  

Three other types (III, IV, and V) result from a manipulation in the intersections 

among the 30- and 60-degree-angle lines. The results are three rectangles with 

different proportions; these are: 1.6, 1.3, and 1.2. The first proportion recalls The 

Golden Rectangle, whose proportion is equal to 1.618.   

 

 
Figure 2.31. Proportion of rectangular courtyards. Drawing by author, based on drawing 

by Ferwati and Mandour. 

 

2.3.4.2 Arches 

The arch is a well-known structural and aesthetic element of Islamic architecture.  

There are many types to choose from, including round, pointed, segmental and composite 

(Architectural Elements: Arches 2009).  See figure 2.32.  Almost all arch styles inherent 

in Islamic architecture can be found in the Erbil citadel. 
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           Pointed              Semicircular        Segmental     Bucket       Corbelled 

Figure 2.32. Different styles of arches. Drawing by author, based on drawing by Auroville 

Earth Institute. 

 

 

The round arch is a semi-circular arch used for arcades, niches, windows, etc., and 

can be made from stone or brick.  See figure 2.33. 

 
Figure 2.33. Round arches and arcades in Erbil citadel houses. Photo courtesy of Dr. 

Rima Ajlouni. 

 

The pointed arch is very characteristic of Islamic architecture. It is utilized in 

places like the iwans, doors, windows and niches.  See figure 2.34. 
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Figure 2.34. A pointed arch in courtyard house’s arcade in Kirkuk citadel. Photo by 

author. 

 

The segmental arch is used for windows, doors and niches, and is made up of 

circle segments that are straight and held up by columns or walls (Brantacan 2011).  See 

figure 2.35.  Brantacan (2011) notes that "the force down each wall is large compared 

with the weight of the arch, and ... the thrust in the arch is even bigger, because of its 
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slope. Thus the force in a segment is far greater than its weight, and it is more or less like 

a strut in a truss."                                                     

 
Figure 2.35. A segmental arch, Erbil citadel. Photo courtesy of Dr. Rima Ajlouni. 
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A composite arch is made up of several different radii in the arch.  See figure 

2.36. 

 
Figure 2.36. A composite arch, Kirkuk citadel. Photo by author. 

 

 

2.3.4.3 Domes and Vaults  

Domes are used broadly in the Middle East for spanning large rooms in buildings 

(Shokouhian & Soflaee 2005). They originated in areas that used bricks or stones as 

construction material (Shokouhian & Soflaee 2005).  
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One or more small air vents in the dome help remove hot air from the room 

(Shokouhian & Soflaee 2005). The warm air rises under the curved roof, leaving cool air 

below (Shokouhian & Soflaee 2005). Soflaee and Shokouhian (2005) illustrate how this 

happens: "When air flows over a cylindrical or spherical object, the velocity at the apex 

decreases. If there is a hole at the apex of a domed ... roof, the difference in pressure 

[allows] the hot air under the roof to flow out through the vent." 

In contrast to a flat roof, a dome absorbs a lesser amount of heat from solar 

radiation because of the curved shape (Marsh 2006). A small portion of the dome is 

exposed to the sun while the opposite side of the dome is self-shaded; the sun hits the 

sides at a non-perpendicular angle (Marsh 2006). The sun moves in the sky from east to 

west, therefore the maximum time that a particular surface is receiving sun radiation is 

five to six hours (Marsh 2006). Flat roofs are exposed to heat all day except early 

morning and late evening when the parapet provides some shade to the roof (Marsh 

2006).  

Like arches, vaults are both structurally functional and aesthetically pleasing. 

They are primarily used to cover large spans too difficult for wooden lintels to support 

(Mallia 2000).  Vaults absorb solar radiation better than flat roofs (Gilead, Meir, Roaf, 

Runsheng, Stavi and Mackenzie-Bennett 2004). The absorption amount increases in 

relation to the projection height and radius of the vault (Gilead et al. 2004). Vaulted roofs 

are oriented south to north to limit heat absorption in the summer and to gain more heat 

in the winter (Gilead et al. 2004) 
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2.3.4.4 Ornamentation 

Islamic architecture is so distinct it can easily be recognized among other styles 

(Evolution of Style 2007).  It is known for its complex patterns and beautiful calligraphy 

(Evolution of Style 2007).  

Decorations and ornamentation are divided into four types: calligraphy, floral 

patterns, animal figures and geometric patterns (Alabidin 2010). See figure 2.37.  

 
Figure 2.37. Examples of Islamic ornamentation. Drawing courtesy of Pattern in Islamic 

Art. 

 

Calligraphic ornamentation features Qur'anic verses and poetry written in cursive 

(Evolution of Style 2007).  This can be done on stone, wood, mosaic or ceramics 

(Evolution of Style 2007).  The letters are arranged in mathematical proportion and 

usually surround a building's major elements like the frame (Ghiasvand, Akhtarkavan and 

Akhtarkavan 2008).  It is believed the calligraphy ornamentation developed to beautify 

the name of Allah and Quranic verses as it is written in the Hadith, "Allah is beautiful and 

He loves beauty." (Ahmad 1997). 

Geometric ornamentation (designs of circles, squares, etc.) is used to decorate 

both ceilings and floors (Islamic-arts.org Team 2011).  Multi-colored stones separated by 
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intersecting wooden slats create a mosaic effect (Islamic-arts.org Team 2011).  Geometric 

patterns are seen most often on the "floors of the main reception hall, the iwan and the 

courtyard area in front of the iwan" (Islamic-arts.org Team 2011).  Geometric patterns are 

very complex through repetition, symmetry and continuity of form with emphasis on the 

positive and negative areas and tone and color values (Ghiasvand et al. 2008).  See 

figures 2.38 through 2.42. 

 
Figure 2.38. First example of a geometric pattern used for ornamentation. Drawing 

courtesy of Dr. Rima Ajlouni. 
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Figure 2.39. Second example of a geometric pattern used for ornamentation. Drawing 

courtesy of Dr. Rima Ajlouni. 

 

 
Figure 2.40. Third example of a geometric pattern used for ornamentation. Drawing 

courtesy of Dr. Rima Ajlouni. 

 



Texas Tech University, Saman Abdulkareem, August 2012 

81 

 

 
Figure 2.41. Fourth example of a geometric pattern used for ornamentation. Drawing 

courtesy of Dr. Rima Ajlouni. 

 

 
Figure 2.42. Fifth example of a geometric pattern used for ornamentation. Drawing 

courtesy of Dr. Rima Ajlouni. 
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One of the most well-known expressions of Islamic art is the Arabesque 

(Evolution of Style 2007). The Arabesque is a combination of geometric and vegetal 

ornamentation "characterized by a continuous stem which splits regularly, producing a 

series of counterpoised, leafy, secondary stems which can in turn split again or return to 

be reintegrated into the main stem" (Ghiasvand et al. 2008).  The above ornamentation 

types were especially suited to decorating surfaces, so they flourished in Islamic 

architecture because they integrated well with ceilings, walls and floors (Ali 2003).  

Though Islamic art is usually found on walls, panels, frames, etc., a three-

dimensional geometric ornamentation, the muqarna, has "become a hallmark of Islamic 

architecture" (Ghiasvand et al. 2008). The muaqrna are used as supports in the corners of 

vaulted structures and also adorn the "interiors of domes, the cavities of niches and the 

projecting edges of balconies and cornices with their stalactites or hanging niches" 

(Ghiasvand et al. 2008). 

Islamic buildings are often made of fired brick, like those featured in the Erbil 

citadel in northern Iraq (Brickworks 2010). Most of the external walls and some of the 

internal walls of the citadel houses consist of two brick walls filled with mortar, thus 

producing a wall with a thickness around 1.50 meters (Brickworks 2010). The thickness 

allowed the builders to create rhythms and patterns on the façade itself, and it provided 

niches in the internal walls of the rooms (Brickworks 2010). Some of the external walls 

were even laid in alternating vertical and horizontal lines, making a herring-bone pattern 

(Brickworks 2010).  See figures 2.43 through 2.45. 
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Figure 2.43. Brick patterns on the Erbil citadel fence. Photo courtesy of High 

Commission for Erbil Citadel Revitalization. 

  

 
Figure 2.44. External wall brick patterns, Erbil citadel. Photo courtesy of High 

Commission for Erbil Citadel Revitalization.  
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Figure 2.45. Interior wall niches. Photo by author.  

 

The Choli Minaret is another example of the use of diagonal brick patterns (see 

figures 2.46 through 2.48), a decoration that dates back more than 700 years (Gema Art 

Group 2006). It is believed this pattern influenced the brickwork in the houses of the 

Erbil citadel (Gema Art Group, 2006).   
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Figure 2.46. Brick pattern on the Choli Minaret. Photo courtesy of Karzan Aziz. 
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Figure 2.47. Night view of the Choli Minaret. Photo courtesy of Karzan Aziz. 
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Figure 2.48. Another view of the Choli Minaret. Photo courtesy of Karzan Aziz. 
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The Choli Minaret was first constructed during the fourteenth century (Gema Art 

Group 2006). Baked bricks were used for building the structure, and gypsum and mortar 

were used as the joining materials (Gema Art Group 2006). The Choli Minaret was part 

of the oldest Kurdish mosque named Mudhafaria (Gema Art Group 2006). Unfortunately, 

the mosque collapsed and the minaret is the only part that survived (Gema Art Group 

2006). The minaret has two spiral staircases (Gema Art Group 2006). Many historical 

renderings and embossments were noted on the lower levels of the minaret (Gema Art 

Group 2006). Numerous blue ceramic decorations are located in niches on the base 

(Gema Art Group 2006); these are susceptible to weathering and mechanical damage 

(Pavelka,  Svatušková  and Králová 2007). 

The minaret is 24 meters tall (Pavelka et al. 2007). The base, which consists of 

seven angles, is 12 meters, and the cylindrical tower is 12 meters (the original height of 

the tower is unknown, because the upper part of the minaret collapsed) (Pavelka et al. 

2007). The walls are about 36 cm thick (Pavelka et al. 2007). 

 

This literature review has shown that vernacular architecture in a hot, arid region 

is composed of many elements influenced by environmental, social and religious needs.  

Among other features, the entrances, guest area, window size and placement, and 

mashrabiyat are important for maintaining privacy and modesty.  Wind towers, room 

height and orientation, the use of thick walls, and roof types such as domes and vaults are 

important for environmental efficiency.  The courtyard provides a gathering area for the 

family while providing shade, light and ventilation to the house. 
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Many of the vernacular strategies mentioned in this literature review could be 

applied to contemporary architecture in Kurdistan.  The strategies mentioned here that are 

also found in the case study analysis of the Erbil citadel in chapter five have a strong 

chance of being incorporated into the contemporary housing complex design addressed in 

chapter six.  The next section will discuss Kurdistan’s climate, topography, history, and 

culture. 
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CHAPTER 3  

 

 

KURDISTAN BACKGROUND 

 

 
This section will talk about the location, climate, and history of Kurdistan, and the 

culture and religion of its Kurdish inhabitants.  The Kurds, a minority in the Middle East, 

are culturally different than their Arabic, Turkish, and Persian neighbors.   

 

3.1 Natural Context 

 

3.1.1 Location and Demographics 

The Iraqi Kurdish region is located in the northern part of Iraq and consists of 

three major cities: Sulaimaniya, Duhok, and Erbil, the capital of Kurdistan (Viyanka 

2007).  See Figures 3.1 and 3.2.  Smaller areas include Kirkuk, Dyala and Nineva 

(Viyanka 2007).  Kurdistan lies between longitudes 42° 25' E and 46° 15' E and between 

latitudes 34° 42' N and 37° 22' N (Aziz 2003).  Kurdistan borders Turkey to the north, 

Syria to the west, and Iran to the east (Aziz 2003).           
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Figure 3.1. The borders of Kurdistan and the location of Erbil in northern Iraq. Photo 

courtesy of ArtRole.  

 

 
Figure 3.2. Aerial view of Erbil.  The red border shows the location of the citadel. Photo 

courtesy of Sky Scraper City. 
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The Kurdish population is estimated at more than 30 million people divided 

among Iran (seven million), Iraq (five million), Syria (half million), Turkey (eighteen 

million), and the former Soviet Union (1.5 million Kurds) (Hassanpour, Skutnabb-

Kangas, and Chyet 1996).  There are also Kurdish refugees in the United States and 

Western Europe (Hassanpour  et al. 1996).  These estimates are not exact because of lack 

of a census (Hassanpour et al. 1996). 

   

3.1.2 Climate 

Kurdistan has a diverse topography: mountains in the north, plateaus in the 

middle of the region, and plains in the south (Aziz 2003).  Kurdistan’s climate is semi-

arid continental with hot, dry summers and cold, wet winters with drastic temperature 

differences between day and night (Aziz 2003).  Seasonal rains fall between November 

and April with an annual average precipitation of about 350 mm in the flat areas of the 

Erbil governorate and an average precipitation in the mountain territories that reaches 

more than 1100 mm with heavy snowfall (Aziz 2003).  Therefore, the rainfall average 

increases gradually toward the northern part of the region (Aziz 2003).  In some 

mountainous areas, the snow and cold remain until August (Viyanka 2007). 

Summer and winter temperatures last longer than those of spring and autumn 

(Omer 2011).  The summer months from June to September are very hot and dry (Omer 

2011). During July and August, the hottest months, the temperature sometimes reaches 

50° C, while in January it can drop as low as -11° C (Omer 2011).  The temperature in the 
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mountains reaches 35° C (Stansfield 2003).  The lowest temperature in July is about 22° 

C (Stansfield 2003). 

Southeastern winds, known as sharqi, blow during the early summer and winter 

months, while shammal winds from the north provide relief from the heat at the height of 

summer (Discovering World Cultures 2004).  Recently, Kurdistan has witnessed summer 

dust storms carrying dust from the southwestern Arabian Desert area accompanied by 

droughts and intense heat (Aziz 2003). 

 

3.2 Human Context 

 

3.2.1 History 

Mesopotamia is one of the oldest civilizations in history, dating back more than 

6,500 years (Gascoigne 2001).  It was located in modern Iraq and is known as the cradle 

of world civilization (Gascoigne 2001). Mesopotamia was the center of several 

civilizations, starting with the Sumerians in the southern part of the area around 3100 

BCE and followed by the Babylonians and Assyrians (Gascoigne 2001). 

The area today known as Kurdistan is the homeland of the Kurds, who settled in 

the upper part of Mesopotamia at least 4,000 years ago (Mirawdeli 1993).  Kurds 

inhabited the Zagros Mountains, as reported in Sumerian literature, around the third 

millennium BCE and were named Kar-da (Mirawdeli 1993).  Other languages, including 

Syriac, Greek, Latin, Arabic, Hebrew, Aramaic, and Farsi called the Kurds by other 

names, such as Cordueni, Gordyeni, Kordyoui, Karduchi, Kardueni, Qardu, Kardaye, and 
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Qardawaye (Mirawdeli 1993).  Sumerian cuneiform inscriptions describe the Kurds as 

the oldest independent kingdom in ancient civilization (Mirawdeli 1993). 

Some of mankind's earliest steps towards societal development, including 

agriculture, livestock domestication, record keeping (the token system), domestic 

technologies (weaving, fired pottery and glazing), metallurgy and urbanization took place 

in the region that is now Kurdistan between 8,000 and 12,000 years ago (Mirawdeli 

1993).  The earliest evidence of a unified and distinct culture (and possibly ethnicity) is 

found in the Halaf culture located in the Kurdish mountains, which dates back 7,400 to 

8,000 years ago (Mirawdeli 1993).  This was followed by the spread of the Ubaidian 

culture, a people foreign to Mesopotamia (Mirawdeli 1993). 

In 331 BCE, the Gaugamela battle between Alexander the Great and Darius III of 

Persia occurred about 75 km northwest of the city of Erbil. In 700 CE, Arabs occupied 

Kurdistan and spread Islam among the people (Mirawdeli 1993).  In the sixteenth 

century, the area currently known as Kurdistan witnessed conflicts between the Ottoman 

and Persian Empires (Mirawdeli 1993).  In 1514, Kurdistan came under the control of the 

Ottoman Empire until the First World War; during this time, the right to self-rule was 

given to the Kurdish with the condition that they guard their borders with the Persian 

Empire (About Kurdistan Region: Contemporary History 2010). 

Kurdistan was under the control of the Ottoman Empire for several centuries 

(Mirawdeli 1993).  In 1918, it came under British occupation with no recognition of the 

Kurdish state or its right of sovereignty (Mirawdeli 1993).  Following World War I, 

Kurdistan was divided into four parts between Iran in the east, Turkey in the north, Syria 
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in the west, and Iraq in the south in the Lozan Agreement between England and France in 

1923 (Mirawdeli 1993). 

Political and social concerns continued in Iraqi Kurdistan until the recognition of 

self-rule in 1970 (Bengio 2003). This was only, however, a temporary initiative that 

enabled the Iraqi army to strengthen their ranks for the operation of Kurdish genocide, 

which began in 1974 (Bengio 2003).  In 1988, the entire population of Halabja, a Kurdish 

town, was wiped out when the Iraqi government used chemical weapons against it 

(Bengio 2003).  They also demolished nearly 4,500 Kurdish villages (Bengio 2003).  In 

1991, a major Kurdish uprising liberated Iraqi Kurdistan, and the Kurdistan Regional 

Government (KRG) was established with the support of the U.S. government (Bengio 

2003).  In 1992, an independent Kurdish government was formed in northern Iraq after 

the Gulf War (Staab 2008). 

 

3.2.2 Religion 

The majority of Kurdish people are Muslims (Islam spread into Kurdistan in the 

seventh century CE) (Cavendish 2006). Jewish Kurds were once populous in Iraq, but 

their presence decreased drastically after World War II, when most of the Jewish 

population immigrated to Israel (Cavendish 2006). The rest of the Kurds practice varied 

ancient religions: 2% observe Yezidism, a religion that combines aspects of Islam, 

Judaism and Christianity (in west and west-central Kurdistan); 13% practice Yarsanism or 

Ahl-i Haqq (in southern Kurdistan); and 20% practice Alevism or Kizil Nash (in western 
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Kurdistan and the Khurasan) (Cavendish 2006).  Very few Kurds are Christians (only 3% 

of the total Iraqi population is Christian, most of them Assyrian) (Cavendish 2006). 

 

3.2.3 Culture 

Kurdish society is based on a strong tribal organization. Leadership is patriarchal, 

but if there is no qualified male heir, a woman could become a tribal leader.  Kurdish 

households may consist of just a nuclear family, but more often several generations live 

together under the same roof.  When the family needs to expand, it adds onto the family 

compound (Kurdish Family and Households n.d.)  

Most Kurds are farmers herd sheep and goats (Countries and Their Cultures: 

Kurds n.d.). Both men and women work in the fields, beginning at an early age 

(Countries and Their Cultures: Kurds n.d.).  Kurds marry at a relatively young age with 

few marrying outside of Kurdish society (Countries and Their Cultures: Kurds n.d.).  

Couples often live with either person’s parents after marrying, but with living quarters 

separate from the parents (Countries and Their Cultures: Kurds n.d.).  

Kurdish women were traditionally not veiled except during parts of the marriage 

ceremony (Countries and Their Cultures: Kurds n.d.).  They freely associated with men 

in most gatherings (Countries and Their Cultures: Kurds n.d.).  They now usually dress 

based on the laws and traditions of the country where they live (Countries and Their 

Cultures: Kurds n.d.).  

There are still a few nomadic Kurds, but most now live in houses made of mud 

bricks (Countries and Their Cultures: Kurds n.d.).  They sleep on the wooden roof during 
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the summer where it is cooler, and some homes have underground rooms to use in the 

winter to escape the cold (there is no central heating) (Countries and Their Cultures: 

Kurds n.d.).  There is rarely indoor plumbing; instead water is carried into the house from 

a central village well (Countries and Their Cultures: Kurds n.d.). 

 

Kurdistan is a region with a diverse topography and hot, arid climate that has been 

dominated by many different empires over the centuries.  The Kurds are a primarily tribal 

ethnic group that span the borders of several countries, but maintain their own culture.  

The next section will discuss the methodology used in this study. 
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CHAPTER 4  

 

 

METHODOLOGY 
 

 

4.1 Overview 

 
 The previous section discussed the location, climate, history, religion and culture 

of Kurdistan.  This chapter will discuss the study's research methodology.  It will also 

give an overview of the Erbil citadel in Kurdistan, which is used as the main case study.  

The Erbil citadel was chosen as the primary case study for two reasons. First, the citadel 

is composed of diverse vernacular urban land uses, i.e. residential and public vernacular 

buildings. Second, documentation and data have been made available for the citadel due 

to its outstanding historical value.    

This research investigates design strategies from the vernacular architecture in 

Kurdistan in order to adapt these strategies to contemporary architecture, especially the 

architecture’s appearance, materials used, efficiency and environmental impact.  The 

research seeks to answer two questions:  

1. What are the design strategies that can be derived from vernacular 

architecture? 

To answer this question, a review of related literature and documents was 

undertaken.  This documentary evidence was necessary to understand what research has 

already been done.  It also gave examples of vernacular elements to look for in the case 

study. 
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2. How can design strategies derived from vernacular architecture be adapted to 

contemporary architecture in Kurdistan?   

To answer this question, a holistic case study with multiple sub-units was 

analyzed using mainly a qualitative approach supplemented by some quantitative 

analyses. 

 The case study analyses were focused on an illustrative qualitative method.  The 

illustrative method was used because it is descriptive and adds detailed examples to the 

study.  The Erbil citadel in northern Iraq was chosen for several reasons. First, the citadel 

contains a vernacular urban fabric, meaning the streets and alleys were built according to 

the landscape.  Second, the citadel contains both individual courtyard style houses and 

public buildings such as mosques, cemeteries, and a public bath.  In addition, the citadel 

has undergone fewer changes in its structural integrity because impoverished people 

typically lived there.  These low-income residents did not have the necessary finances to 

reconstruct and modernize their homes, thereby keeping the vernacular authenticity 

intact. Finally, the Erbil citadel is unique among sites of its kind, because it is being 

preserved and documented by the Kurdish Regional Government.  Few others have been 

excavated and documented to the same extent. 

Finally, the defined design strategies were applied to a design of a residential 

complex in Kurdistan. The chosen housing project is located in Duhok. The location was 

chosen because it has climate conditions similar to that of Erbil citadel. Moreover, 

available documentation, maps and data of the project location were other important 

reasons for the selection of this project location. The vernacular strategies were used in 
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the design of a contemporary housing project that integrates the vernacular design 

strategies that have been identified using the documentary sources and case study 

analyses. 

 

4.2 Research Design 

Case study research methodology was used. The research is composed of one 

main case study (Erbil citadel) and some supportive secondary cases. Supportive cases in 

a hot-arid climate, similar to that of the main case study, were chosen to derive additional 

vernacular design strategies, which the main case study may lack, for the designated 

residential complex project design. All selected secondary cases consisted primarily of 

vernacular residential houses situated in the Middle East. 

The majority of the study utilizes a qualitative approach with minor quantitative 

approaches as means of analysis. Residential houses were the main unit of analysis. 

Nineteen vernacular courtyard houses were analyzed; some were two-floor plans.  Three 

cross-sections were also analyzed, one with two floors and two single-floor sections. The 

case study was mainly exploratory, because it provided several vernacular strategies that 

could solve the contemporary architecture shortcomings.  But, the case study was also 

instrumental, because it supported the understanding of the vernacular strategies 

identified in the supporting documentation, and showed how the strategies were applied.  

The case study was chosen according to boundaries of activity, place, and time to 

ensure that appropriate vernacular strategies could be identified.  The case study 

consisted of residential vernacular architecture found within a hot, arid climate, mainly 
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focusing on Kurdistan, to identify vernacular strategies that were used in the region.  The 

vernacular architecture was built continuously for hundreds of years until the mid 

twentieth century, when it was abandoned for contemporary architecture. 

The research consists of a holistic case study that evaluates different approaches 

and solutions.  The virtue of such a research method lies in its ability to look at the 

overall complex and also at sub-units (house units) that are situated within the larger case. 

The sub-units were analyzed separately (within case analysis), and between the different 

sub-units (between case analysis).  For instance, some sub-units applied vernacular 

strategies in slightly different ways.  An example of this is the bent entrance found in 

some vernacular houses, versus the foyer entrance or two entrances found in others.  

Oftentimes, however, sub-units across the case study would apply the same vernacular 

approaches, such as an upper floor, a courtyard, and inward openings. This engagement 

in such in-depth analysis helps to illuminate different aspects of the case (Baxter and Jack 

2008). 

 

4.2.1 Data Types and Sources 

Types of data used in the analysis include floor plans, cross-sections, elevations, 

photos, maps, site plans.  The floor plans, cross-sections, elevations, and site plans, which 

came from the High Commission for Erbil Citadel Revitalization, showed the entire 

citadel and individual house layouts.  The examples used are relevant to this research 

because they demonstrate the layout, appearance, environment, topography, and materials 

used in the vernacular architecture of the Erbil citadel.  Each example was analyzed to 

identify the vernacular strategies highlighted in the literature review, such as narrow 
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streets, bent entrances, guest areas, courtyards, etc.  The plans were then color-coded to 

show placement, size and orientation of various rooms, openings, entrances, doorways 

and courtyards.   

Specific details that could not be taken from these plans (ornamentation, brick 

thickness, arch design, etc.) were taken from photographs of sites in the Middle East and 

photographs of the Erbil citadel taken by the author and Dr. Rima Ajlouni. 

 

4.2.2 Project Design: Implementing the Analysis 

The project (housing complex) proposal demonstrates the implementation of the 

identified design strategies, which were defined based on the analyses, to contemporary 

architecture.  The housing project focused on a neighborhood of 13 houses grouped into a 

private development.  The example design results are discussed in chapter seven. 

 

4.3 Case Study Overview: Erbil Citadel 

The Erbil citadel dates back about 8,000 years and is thought to be the oldest 

continuously inhabited citadel in the world (Pilot Project for the Erbil Citadel 2004). 

Erbil was known to ancient Mesopotamian kingdoms by different names. It was Arbilum, 

Orbelum or Urbilum to the Sumerians (about 2000 BCE) (Gordon 2008).  The name 

Arba'uilu, meaning city of the four gods, was given by the Akkadians, and Arbela was its 

Aramaic name (Gordon 2008).  Kurdish settlers named the city Hewlêr, which refers to 

the "Temple of the Sun" in the Kurdish language (Gordon 2008). This reference may 
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come from Mithraism, Yazdanism, and Zoroastrianism – all religions practiced by Kurds 

– which focused greatly on the sun and fire (Gordon 2008). 

In 331 BCE, Alexander the Great battled Darius III of Persia in the Battle of 

Gaugamela just sixty miles to the west of Erbil (Gordon 2008). Erbil was the capital of 

the Jewish kingdom of Adiabene and by 100 CE had become a center of Christianity 

(Gordon 2008).  As Islam swept the Middle East in the sixth and seventh centuries, the 

inhabitants of Erbil were no exception, and the majority of the population became 

Muslims (Gordon 2008). Erbil was located on a trading route (Gordon 2008), which 

explains why it was a center for so many different cultures. 

Erbil is located about 350 kilometers northeast of Baghdad, about 80 kilometers 

southeast of Mosul, and around 96 kilometers northwest of Sulaimaniya (Erbil Citadel 

Location 2009). The citadel is at the center of the city close to the Choli Minaret (Tola 

2008) and is situated on an earthen mound consisting of layers of past ruins (McDermid 

2010). The citadel is visible to the rest of the city because it rises about 32 meters above it 

(Pilot Project for the Erbil Citadel 2004). The citadel was probably raised for defense 

reasons. The citadel has an elliptical form, with a long diameter of about 430 meters and 

a short diameter of 340 meters; its slope is around 45 degrees (Erbil Citadel Topography 

2009). 

The citadel, which is about 102,000 square meters (Erbil Citadel Urban Form 

2009), consists of three quarters containing 506 vernacular courtyard houses (Tola 2008) 

and several public buildings, including mosques, seven historic graves, a public bath, and 

two gates (Erbil Citadel 2010).  The three quarters, or mahallas, are the Saray 
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neighborhood, which consists of the eastern side of the citadel, including the southern 

gate and large houses; the Takya neighborhood, which spans the central and northern part 

of the citadel; and the Topkhana neighborhood, which makes up the western side of the 

town (Erbil Citadel Mahallas 2009).  See figure 4.1. 

 
Figure 4.1. Satellite image of Erbil citadel showing the three districts. Photo courtesy of 

Google Maps. Details by author. 

 

 

Similar to medieval fortified citadels, about 100 houses at the perimeter are 

attached to form a continuous, integrated fence (Erbil Citadel Perimeter Wall 2009). The 
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main gate entrance is located on the south side of the citadel.  From there, the street 

network spreads into the residential quarters (Erbil Citadel 2010).  Narrow alleyways 

spread from four major streets, which begin at the southern gate.  Since the alleys are 

narrow, the ratio of "width to height was sometimes more than 1: 6" (Erbil Citadel 

Alleyways 2009).  See figure 4.2. 

 
Figure 4.2.  The Erbil citadel's original features before modification (not to scale) Photo 

courtesy of High Commission for Erbil Citadel Revitalization. 

 

The citadel represents significant evidence about the lifestyle and architectural 

approaches of ancient people, including how they "interacted with their natural 
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environment and ... developed their way of life based on their cultural norms and values" 

(Erbil Citadel Architectural Heritage 2009). The Kirkuk citadel to the south of Erbil is 

the only site in the region that has similarities to the Erbil citadel (Erbil Citadel 2010). 

Unfortunately, during the 1990's, the majority of the site was demolished by the Iraqi 

government (Erbil Citadel 2010). 

The first houses were built on the southeastern side of the citadel (Pilot Project 

for the Erbil Citadel 2004). They were made of fired brick and mud with wooden roofs. 

The houses consisted of one or two stories, and some of the houses had basements (Pilot 

Project for the Erbil Citadel 2004). Overall, fewer than 90 houses have escaped 

significant alterations since their original construction, therefore any additions or changes 

are difficult to distinguish from the original structure. The public bath, or hammam, dates 

back to 1775 and is considered to be the oldest structure in the citadel (Erbil Citadel: The 

Hammam 2009). Some houses were built in 1893, while there is evidence that others 

were built in 1903 (Erbil Citadel Houses 2009). 

There are about 500 vacant houses in the citadel: 30 houses are large, about 120 

houses are medium-sized, and the remaining 350 houses are the small houses formerly 

occupied by low income families (Erbil Citadel Houses 2009). The houses were usually 

two stories with flat roofs (Erbil Citadel Houses 2009). Most of the courtyard houses are 

formed in irregular geometric shapes, because the room arrangement was the decision of 

the usta, master mason (Erbil Citadel Houses 2009). 

The first decision made was the courtyard’s shape, size and location (Erbil 

Citadel Houses 2009).  The courtyard could be arranged in a variety of shapes according 
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to the plot's form (Erbil Citadel Houses 2009). Because this form was often irregular, 

variations occurred (Erbil Citadel Houses 2009). For example, the plan could be split into 

mirroring arcades with rooms on either side if the courtyard was rectangular (Erbil 

Citadel Houses 2009). Its long axis would be placed perpendicular to the alleyway. If the 

plan split into two mirroring houses, a wall would divide the houses (Erbil Citadel 

Houses 2009).  The entrance would be divided into two L-shaped entrances (Erbil 

Citadel Houses 2009). 

The entrances were located on the side of the house and were bent (Erbil Citadel 

Houses 2009). This restricted visual access into the courtyard from the alley (Erbil 

Citadel Houses 2009). The entrance opened into a lobby containing a rest area for guests 

(Erbil Citadel Houses 2009). The exterior walls and the perimeter houses contained small 

openings facing the outside to allow ventilation while also restricting visual access (Erbil 

Citadel Urban Growth 2009). The primary openings in a house looked inward toward the 

courtyard (Erbil Citadel Urban Growth 2009). 

 The ground level rooms were accessed through steps rising from the courtyard 

(Erbil Citadel House Typology 2009). The distance between the two levels was used for 

lighting and ventilating the basements from the courtyard (Erbil Citadel House Typology 

2009). The ground floor ceiling height was around 4 to 4.5 meters (Erbil Citadel House 

Typology 2009). Shelves and niches were formed inside the houses and most of the 

internal walls were plastered and decorated (Erbil Citadel House Typology 2009). Most 

decorations, paintings and architectural accents were found on this level (Erbil Citadel 
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House Typology 2009). Several materials such as wood, marble and baked bricks were 

used for building columns (Erbil Citadel House Typology 2009). 

 The underground rooms were half buried spaces and thusly named semi-

basements (Erbil Citadel House Typology 2009). Basement ceilings were vaulted, rising 

about 2.5 meters (Erbil Citadel House Typology 2009). The area was used for storage and 

sleeping (Erbil Citadel House Typology 2009). The service rooms, such as kitchens, 

bathrooms, toilets and storage, were usually located on a side of the courtyard (Erbil 

Citadel House Typology 2009). 

The Erbil citadel is listed by the World Monument Fund as one of the world's 

most endangered cultural sites, and it is also included in the United Nation Educational, 

Scientific, and Cultural Organization's (UNESCO) list of World Heritage Sites (Erbil 

Citadel 2010).  In 2007, the Kurdistan Regional Government founded the High 

Commission for Erbil Citadel Revitalization (HCECR) to preserve the citadel (Erbil 

Citadel 2010). The HCECR signed an agreement with UNESCO in 2007 to start action 

on a "Conservation Master Plan," which will restore, rehabilitate, and revitalize the 

citadel (Erbil Citadel 2010). 

This study’s methodology is comprised of a qualitative and quantitative case 

study, and a contemporary housing design project.  The next chapter will explain in-depth 

how the case study was analyzed. 
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CHAPTER 5  

 

 

ANALYSIS & RESULTS 
 

 

5.1 Overview 

 
The previous section described the methodology approaches used in this study.  In 

this section, the case study of the Erbil Citadel and other individual examples 

highlighting major vernacular elements and design strategies were analyzed to identify 

the appropriate design strategies that can be adapted to contemporary architecture in 

Kurdistan.  The entire citadel was analyzed, including the urban fabric, neighborhoods 

and alleyways, as well as the individual houses as the sub-units.   

In addition, supplementary case studies of specific elements including wind 

towers and mashrabiyat were analyzed, because they are elements of vernacular 

architecture in hot, arid regions, even though they are not found in the Erbil citadel. 

The first level of analysis investigated the streets and alleyways throughout the 

citadel to figure out the width of the streets, how they are arranged, and where they are 

accessed.  The second level of analyses examined the open public spaces and private 

areas while looking at how the neighborhoods are grouped.  The third level of analyses 

studied the individual houses to explore, evaluate and identify a variety of vernacular 

strategies, including entrances, courtyards, room placement, and construction techniques 

and materials.   Finally, wind towers and mashrabiyat were analyzed to deduce their 

effectiveness. 
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Results follow each analysis and discussion to describe the vernacular strategies 

that have been identified.  These strategies will act as guidelines for the adaptation of the 

vernacular strategies to contemporary architecture.  Some strategies can be directly 

implemented into contemporary architecture, while other strategies are not practical for 

modern life without modification. 

 

5.2 Analysis, Discussion & Results 

 

5.2.1 Streets and Alleys  

To begin the analysis, the streets and alleys throughout the citadel were color-

coded to differentiate between their different widths.  See figure 5.1.  This helps to 

distinguish between major streets and secondary streets.  It also highlights the organic 

shape of the streets by showing that they follow the topography (as opposed to streets laid 

out on a grid).  
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Figure 5.1. Site plan of Erbil citadel showing different street widths. Erbil citadel site 

plan used with permission from High Commission for Erbil Citadel Revitalization.  Site 

plan details by author. 

 

The main gate to the citadel is located on the southern side.  All the streets start 

here and branch out into the three districts.  Streets shaded red make up 27 percent of the 

citadel and are less than two meters wide.  Streets shaded pink are two to six meters wide 

and make up 63.2 percent of the citadel.  Streets shaded purple are six to 10 meters wide 

and make up seven percent of the citadel.  Two percent of the streets are 10 to 14 meters 
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wide (shaded dark blue), and those shaded light blue are 14 to 18 meters wide, making up 

one percent of the streets. 

The major streets are between six and 18 meters wide.  All of the major streets 

connect the main gate to the narrower streets, and were intended for public use.  All of 

the citadel’s public facilities are situated on the major streets.  The streets less than six 

meters wide were intended for semi-private use, because they extend through each 

district’s neighborhoods.  Only the residents of a particular district used the narrow 

streets.  Parallel semi-private streets are connected at different points by alleys less than 2 

meters wide.  Otherwise, there would be congestion in the center of the citadel, where the 

streets are connected. 

The principal advantage of such narrow streets is environmental.  The overhang 

from two-story houses provides shade to the streets.  The zigzagged shape keeps the 

streets from forming wind tunnels by changing their direction and dissipating some of the 

velocity.  Another advantage of narrow streets is greater privacy for residents.   A 

disadvantage of this street layout is that the neighborhoods are inaccessible to vehicles.   

 

The results are: 

- Based on the analyses, five levels of path widths were identified.  The 

appropriate width for the major paths range from six to 14 meters wide.  

Paths that are 14 to 18 meters wide are used for the open spaces.  The 

appropriate width range for neighborhood streets is between two and six 

meters to promote privacy for residents and take advantage of the 
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environmental benefits mentioned above.  Alleyways two meters wide or 

less should be used occasionally as a secondary access between 

neighborhoods. 

 

5.2.2 Open Public Spaces, Semi-Private Spaces, and Cul-De-Sacs 

After analyzing the paths in the citadel, the western and eastern sides of the 

citadel were studied to identify the placement of open public spaces, semi-private spaces, 

neighborhood arrangements, cul-de-sacs and house entrances.  Figure 5.2 shows the 

western side of the citadel.   
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Figure 5.2. Site plan of Erbil citadel with drawings zoomed to show streets, public semi-

courtyards and house entrances (not to scale). Erbil citadel site plan used with 

permission from High Commission for Erbil Citadel Revitalization.  Site plan details by 

author.  

 

Several streets are shown branching through the various neighborhoods.  Eight 

open public spaces are formed where streets meet.  The three open spaces on the 
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northwestern side are attached to each other.  The other five open spaces are located in 

different areas   The zigzagged form of the streets and the semi-organic form of the 

houses sometimes create corners, which are used as semi-private spaces as shown in light 

gray in figure 5.3. 

 
Figure 5.3. The semi-private spaces are shown shaded in light gray (not to scale).  Erbil 

citadel site plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Site plan details by author. 

 

Figure 5.2 also shows that neighborhoods are grouped into semi-organic shapes.  

There are two types of groupings.  The first type of grouping is formed by attaching the 

houses on the sides or the back, with the entrances on the street.  The second type of 
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grouping is formed by the entrances sharing the same access point from the street, which 

creates a cul-de-sac.  See figure 5.4. 

 
Figure 5.4. Two types of neighborhood groupings. Erbil citadel site plan used with 

permission from High Commission for Erbil Citadel Revitalization.  Site plan details by 

author. 

 

There are two kinds of cul-de-sac.  The first type is the same width from 

beginning to end.  The second type opens into a semi-courtyard at the end.  The cul-de-

sacs are usually found in neighborhoods located on the perimeter of the citadel.   

House entrances vary in placement.  Some open into the open public areas, some 

open onto the street, others open onto the semi-private areas, and some open into cul-de-

sacs.   
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Figure 5.5 shows the eastern side of the citadel. This side contains seven open 

spaces.  The largest house in the citadel is located on the southeastern side.    

 
Figure 5.5. The eastern side of the citadel. Erbil citadel site plan used with permission 

from High Commission for Erbil Citadel Revitalization.  Site plan details by author. 
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On the eastern side of the citadel, one of the public open spaces differs from the 

rest.  The other public spaces are formed where several streets meet.  This particular 

public space is formed where a single street widens.  See figure 5.6. 

 
Figure 5.6. Open public space surrounded by houses (not to scale).  Erbil citadel site 

plan used with permission from High Commission for Erbil Citadel Revitalization.  Site 

plan details by author. 

 

The different types of neighborhood groupings and open spaces have advantages 

and disadvantages.  The neighborhood grouping that forms a cul-de-sac is advantageous 

because it gives semi-private access into the houses, which provides a measure of 
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security from strangers.  This grouping also allows social interaction among the 

neighbors.  The neighborhood grouping in which houses are attached on the sides or back 

is not ideal, because the entrances do not provide any privacy or security.  See figure 5.7.  

The public open spaces are useful for social neighborhood gatherings.  However, they 

could have a negative effect on the houses’ privacy, especially when a house’s entrance 

opens onto the space.  The semi-private spaces are advantageous when the house’s 

entrance is nearby.  But if the semi-private space is located far from the house’s entrance, 

it is inconvenient and could turn into an untended area. 
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Figure 5.7. A neighborhood grouping with entrances exposed to the semi-public street 

and public open spaces (not to scale). Erbil citadel site plan used with permission from 

High Commission for Erbil Citadel Revitalization.  Site plan details by author. 

 

Figures 5.8 to 5.12 are examples of neighborhood groupings with cul-de-sacs.  

Figure 5.8 shows three cul-de-sacs.  Each one is a different length.  Longer cul-de-sacs, 

such as the one on the left, have more entrances along the length before reaching the end.  



Texas Tech University, Saman Abdulkareem, August 2012 

121 

 

The middle cul-de-sac is shorter, but has a larger open space at the end.  The cul-de-sac 

on the right side has a unique shape, because it bends to the right in the middle of its path, 

which provides more privacy to the houses at the end of the cul-de-sac. 

  
Figure 5.8. Three different cul-de-sac shapes. Erbil citadel site plan used with permission 

from High Commission for Erbil Citadel Revitalization.  Site plan details by author. 

 

Figure 5.9 shows two narrow cul-de-sacs.  The entrances to the houses at the end 

of the cul-de-sacs are narrow and long, because they are affected by the cul-de-sac’s 

narrowness.  The entrances on the sides of the cul-de-sacs open directly into the houses 

without a long path. 
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Figure 5.9. Two narrow cul-de-sacs. Erbil citadel site plan used with permission from 

High Commission for Erbil Citadel Revitalization.  Site plan details by author. 

 

On the upper right side of figure 5.10, the public open space leads to three cul-de-

sacs.  The houses that are accessed through the public space have more formal shapes, in 

comparison to those accessed through the cul-de-sacs.  The shape of the houses accessed 

through the cul-de-sacs is determined in part by the cul-de-sac’s shape.  Three more cul-
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de-sacs are located on the street down from the public open space.  The northernmost of 

the three cul-de-sacs is short and wide with three entrances.  The middle cul-de-sac is 

long and narrow, and bends twice along its path.  The third is much larger and more open 

than the others, providing a semi-private space in addition to a cul-de-sac.  Its entrances 

are spread further apart.   

 
Figure 5.10. A variety of cul-de-sacs. Erbil citadel site plan used with permission from 

High Commission for Erbil Citadel Revitalization.  Site plan details by author. 

 

Figure 5.11 shows three more cul-de-sacs.  The northernmost area is a semi-cul-

de-sac, but acts more like a semi-private space attached to the street.  The middle cul-de-
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sac is long and narrow and attaches to the street.  The last cul-de-sac is wider than the 

second and has a small protrusion that provides extra space. 

 
Figure 5.11. Three cul-de-sacs on the western side of the citadel. Erbil citadel site plan 

used with permission from High Commission for Erbil Citadel Revitalization.  Site plan 

details by author. 

 

Figure 5.12 shows a wide cul-de-sac that narrows into a strait before widening out 

again at the end, thus forming a more private space for the houses at the end of the cul-

de-sac. 
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Figure 5.12. A long cul-de-sac located on the southwestern side of the citadel. Erbil 

citadel site plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Site plan details by author.  

 

 

The results are: 

- Public open spaces: These are necessary as they provide places for social 

gatherings.  The trees and plants provide necessary shade in a hot, arid 

climate.  However, house entrances should not open onto the public spaces 

to protect the residents’ privacy.  
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- Semi-private spaces: These niches are beneficial if they are located at or 

near a house’s entrance.  They provide private green areas outside the 

house.  These spaces help create the streets’ zigzagged forms. 

- Neighborhood grouping and house entrances: The analysis identified two 

types of neighborhood groupings: those positioned around a cul-de-sac, 

and those whose houses shared side and back walls.  The grouping that 

forms a cul-de-sac is the better option, because it gives limited access into 

the neighborhood, which maintains privacy and security. It also enhances 

the cultural practice of families living with each other or close by, sharing 

the same entrance space. 

- Cul-de-sac shape: The cul-de-sacs in the citadel vary in shape and size.  

Some are long and narrow, some short and wide, some end in an open 

space, etc.  The most favorable one has a narrow path that ends in a semi-

courtyard open space, because the narrow path provides shade and the 

open space provides a semi-private space for all the houses located on the 

cul-de-sac.  The open space can be landscaped, which enhances the 

environmental and aesthetic value of the property.  The cul-de-sacs in the 

citadel often had house entrances along the narrow path; however, this is 

not favorable, because they do not receive the benefit of the open space. 

 

 

 



Texas Tech University, Saman Abdulkareem, August 2012 

127 

 

5.2.3 Individual House Typology 

The next level of the analysis focuses on individual house entrances, guest areas, 

openings, porticos, and family expansion.  Most of the citadel examples in this part 

incorporate several or all of the features. 

Figure 5.13 illustrates a vernacular house accessed through a cul-de-sac (shaded 

brown) leading to a bent entrance (shown with an orange arrow).  The entrance’s shape 

limits visibility from the street into the house, protecting the family’s privacy, and it also 

helps block the wind.  The house’s boundary, which is shaded blue, shows the shared 

walls between this house and the neighbors’, which improve thermal insulation. 

However, on the southern side of the house, there is no shared wall; instead, it provides a 

view of the city below.  All the rooms have openings towards the courtyard (except the 

rooms located on the southern side of the house) to protect the residents’ privacy from the 

neighbors. 
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Figure 5.13. House plan showing a cul-de-sac and ground floor house plan (not to scale).  

Erbil citadel site plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Site plan details by author. 

 

 

Figure 5.14 illustrates a vernacular house in the citadel.  Its entrance is bent and 

located to the side of the courtyard to prevent visual access from the street into the private 

family area.  The staircase (shaded purple) is situated in the entranceway leading upstairs 

to an area that could be used by extended family (or guests if the family has not expanded 

into the upper floor yet).   
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Figure 5.14.A house plan showing the house’s entrance, staircase, courtyard and 

openings (not to scale). Erbil citadel house plan used with permission from High 

Commission for Erbil Citadel Revitalization.  Details by author. 

 

There are no exterior openings apart from the single entrance on this floor. All the 

rooms on this floor have interior openings towards the courtyard.  

Figure 5.15 shows the upper floor of the house in figure 5.14.  It illustrates the 

separation between the rooms on the southwestern side (shaded purple) and the other 

rooms on the upper floor. This separate area could be used for members of the extended 

family or for housing guests to give them a sense of seclusion. 
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Figure 5.15. A site plan highlighting the separated area on the upper floor of the house 

shown in figure 5.14 (not to scale). Erbil citadel house plan used with permission from 

High Commission for Erbil Citadel Revitalization.  Details by author. 

 

Figure 5.16 shows another example of a vernacular house with a bent entrance to 

the side of the courtyard, which blocks the view from the street.  In the entranceway is a 

staircase that leads to the separated area on the upper floor.  There are a few small 

exterior openings, and several large interior openings that face the central courtyard. 
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Figure 5.16. A vernacular house plan showing a bent entrance, staircase and openings 

(not to scale). Erbil citadel house plan used with permission from High Commission for 

Erbil Citadel Revitalization.  Details by author.. 

 

Figure 5.17 shows the upper floor plan of the house in figure 5.16.  It illustrates 

the separation between the rooms on the southwestern side (shaded purple) and the other 

rooms on the upper floor. 
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Figure 5.17. The upper floor with a separated area on the southwest side (not to scale). 

Erbil citadel house plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Details by author. 

 

Figures 5.15 and 5.17 were examples of vertical family expansion within the same 

house, in which the new family extension is located on the upper floor.  Figure 5.18 

shows how a large house was split into smaller houses after the construction of a road 

that passed through the center of the house. The part on the east side of the street was 

modified by constructing additional walls, thereby making it a smaller individual house. 

The part on the western side of the street was divided into two houses by 

constructing a wall through the courtyard.  This is an example of horizontal family 



Texas Tech University, Saman Abdulkareem, August 2012 

133 

 

expansion in a vernacular house, which allows modification in the space by converting 

rooms to whatever is needed and adding new entrances, staircases, etc. 

 
Figure 5.18. A house plan of a large house that was split into smaller houses (not to 

scale). Erbil citadel house plan used with permission from High Commission for Erbil 

Citadel Revitalization.  Details by author. 

 

The house shown in Figure 5.19 is constructed with two separate entrances, which 

are shaded orange. The main entrance, located in the middle of the northwestern side of 

the house, is meant as a guest entrance since it has access directly to the guest area. In 

contrast to the previous examples, this entrance has two foyers before accessing the guest 

area on the left (shaded red).  In order to reach the courtyard, there is a curved hallway 

from the second foyer on the right. 
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The secondary entrance is located on the northern corner of the house.  It is a 

private entrance meant solely for family use.  The blue shaded area is a portico, which 

provides shade to the courtyard. 

 
Figure 5.19. A house plan showing separate entrances for guests and family members 

(not to scale). Erbil citadel house plan used with permission from High Commission for 

Erbil Citadel Revitalization.  Details by author. 

 

 

The vernacular house in figure 5.20 differs from the others, because its entrance 

leads directly into the house without blocking visual access from the street.  The guest 

room (shaded red) is located on the southeastern side of the house adjacent to the 

entrance.  Placing the guests in the front of the house provides privacy for the family.  
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The portico (shaded blue) is located on three sides of the courtyard, providing shade and 

connecting the various rooms of the house.  

 
Figure 5.20.  This house plan shows a direct entrance, adjacent guest area, and the 

portico (not to scale). Erbil citadel house plan used with permission from High 

Commission for Erbil Citadel Revitalization.  Details by author. 

 

Figure 5.21 illustrates an example of a vernacular house with multiple entrances 

and courtyards.  The two entrances (shaded orange) both begin on the western side of the 

house with each leading to a separate courtyard (shaded green), one on the north and one 

on the south. The courtyards are separated by a wall but connected by a door.  By 

blocking this door, this example could become two separate houses, or a family area and 

a guest area, etc., which shows the vernacular house’s flexibility.   
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Figure 5.21. House plan showing multiple entrances and courtyards (not to scale). Erbil 

citadel house plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Details by author. 

 

Figure 5.22 shows a cross-section of figure 5.21.  The blue arrow shows the only 

connection between the two courtyards.  The arches outlined in red are an example of 

how the golden ratio was used in the elevation. 
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Figure 5.22. Cross-section of the two courtyards in Figure 5.21 (not to scale). Erbil 

citadel house plan used with permission from High Commission for Erbil Citadel 

Revitalization.  Details by author. 

 

 

The results are: 

- Entrances: The bent entrance is the best strategy used in the vernacular 

architecture, because it is an efficient way to obstruct visibility of the private 

family area while blocking wind and dust.  Multiple entrances were used in 

the vernacular architecture due to the extreme separation of guests and family 

inherent in the lifestyle at the time the houses were occupied.  A single 

entrance is a better strategy for contemporary lifestyle and architecture. 

- Guest area: In the vernacular architecture, the guest area is usually one room 

located at the front of the house adjacent to the entrance.  This placement is 

ideal, because it gives privacy to the family.  However, it would be better if 

the guest area were sub-divided into several spaces to provide different 

activity areas, i.e., sitting area, dining room, and bedroom. 

- Expansion: The analysis examples showed two types of expansion, vertical 

and horizontal.  Horizontal expansion changes the context of the house by 

dividing the courtyard and the rooms, leading to smaller spaces with each 
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division.  Vertical expansion is a better option, because it does not divide the 

house and the entire family can use the same courtyard. 

- Multiple courtyards: Multiple courtyards are a good strategy for larger houses, 

because they ensure the house gets enough light and ventilation.  In general, 

the courtyard is used by guests and family members at the same time.  Having 

multiple courtyards ensures one will be used only by the family.  Figure 5.20 

showed a vernacular house’s courtyards connected by a door.  This strategy 

could be improved by connecting the courtyards with a takhtabush, which is 

favorable for use during summer. 

- Porticos: The portico is a vernacular element that provides shade to the 

courtyard by surrounding it on at least two sides.  The portico is most efficient 

when placed on the northern and southern sides of the courtyard. 

 

5.2.4 Courtyards 

The next level of the analysis focuses on various vernacular private courtyards in 

the Erbil citadel.  This section will investigate the courtyards’ sizes, proportions, and 

orientation.  North to south cross-sections for individual houses will show shade amounts 

during summer and winter.  

Table 1 shows 12 different houses in the Erbil citadel.  For each house, the table 

shows the plot area shaded brown and the courtyard shaded gray, a north to south cross-

section showing the sun’s angle and the shade in the courtyard during winter and summer, 

the house’s location in the citadel, and the plot, built area and courtyard area dimensions. 
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Table 1. Vernacular Courtyard Proportions and Shading.  
House Site Plan N/S Cross-section Location Dimensions 
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Table 1. Continued 
House Site Plan N/S Cross-section Location Dimensions 
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Table 1. Continued 
House Site Plan N/S Cross-section Location Dimensions 
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Table 1. Continued 
House Site Plan N/S Cross-section Location Dimensions 

 

 
Source: Site plan and location data from High Commission for Erbil Citadel 

Revitalization. 

 

The results are: 

- Most of the courtyards in the table have an approximate north-to-south 

orientation. 
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- Average proportion of courtyards: 6 meters x 4.5 meters. 

- Average height to width ratio: 1: 0.7, which equals 7 m: 5 m 

These results can be applied directly to the contemporary architecture. 

 

5.2.5 Room Orientation and Height, and Semi-Basement 

In this part of the analysis, examples from Erbil citadel are examined to determine 

patterns in room orientation, room height, and use of a semi-basement.  A north-to-south 

cross-section is shown twice, once during the winter and once during the summer, to 

show the sun’s angle as it penetrates the courtyard and rooms.  Another cross-section 

shows a semi-basement and rooms of different heights, which are used seasonally. 

Figure 5.23 shows Cross-section A-A of a vernacular house located on the 

perimeter of the citadel adjacent to the slope. The southern rooms have external openings 

overlooking the city below. During winter, the sun’s angle is low.  The sunlight reaches 

both the northern and southern rooms as shown. This helps keep the rooms on both sides 

warm. 
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Figure 5.23. North to south cross-section (not to scale). Sunlight reaches the northern 

and southern rooms in the winter. Erbil citadel house cross-section used with permission 

from High Commission for Erbil Citadel Revitalization. Details by author. 

 

In figure 5.24, the same cross-section shows the summer sun’s angle almost 

directly overhead. The portico surrounding the courtyard restricts the sunlight so that it 

falls within a portion of the courtyard, and not the rooms, which helps keep them cool. 

 
Figure 5.24. A portico provides shade to the rooms and part of the courtyard in summer 

(not to scale). Erbil citadel house cross-section used with permission from High 

Commission for Erbil Citadel Revitalization. Details by author. 



Texas Tech University, Saman Abdulkareem, August 2012 

145 

 

Figure 5.25 shows a cross-section of another vernacular house in Erbil citadel. 

The upper-floor room (shaded pink) and the rooms on the northern side of the courtyard 

are usually used during winter, because they receive more sunlight, which helps keep 

them warm. The winter rooms are constructed with low ceilings to help the temperature 

remain warm. 

 
Figure 5.25. A cross-section showing different ceiling heights of summer and winter 

rooms (not to scale). Erbil citadel house cross-section used with permission from High 

Commission for Erbil Citadel Revitalization. Details by author. 

 

The room shaded green is located on the ground floor on the southern side of the 

courtyard.  This room is used primarily in summer because of its southern placement and 

high ceiling.  The high ceiling keeps the room cool by convection, where the warm air 

rises toward the ceiling, away from the occupants. This warm air is expelled from the 

room via the exterior opening (shown in blue), and is replaced by cooler air from the 
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shaded area in the courtyard.  The portico provides shade, which cools the air for the 

rooms. 

The ground floor is slightly raised from the courtyard level. A semi-basement 

room is present under the ground floor rooms. The raised ground floor allows the 

placement of openings in this gap between the different floor levels, providing the semi-

basement with natural lighting and ventilation.  The semi-basement is characterized by a 

low ceiling and a near-constant temperature. 

 

The results are: 

- Shading: Porticos are a useful vernacular element, especially when placed 

on the northern and southern sides of the courtyard, because they provide 

shade to the courtyard and rooms. 

- Ceiling height: In the vernacular architecture, southern ground floor rooms 

have high ceilings to help keep the spaces cool in the summer.  Northern 

upper floor rooms have low ceilings to keep the rooms warm in the winter.  

This can be applied to contemporary architecture.  Family, guest and 

southern rooms should have a height of about four meters.  Northern 

rooms should have a height between 2.6 and 3.2 meters.  The basement 

height should average 2.6 meters. 

- Semi-basement: Applying a semi-basement to contemporary architecture 

would be beneficial, as the semi-basement provides an area with a near-

constant temperature year-round in the vernacular architecture.  
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5.2.6 Methods of Ventilation 

In this part of the analysis, various methods of ventilation are examined.  The first 

example shows a ventilation strategy present in Erbil citadel, but the examples following 

that are not present in the citadel.  They are examples of vernacular strategies found 

elsewhere in hot, arid climates. 

Figure 5.26 shows a cross-section of vernacular houses in Erbil.  The pink shaded 

areas are ventilation openings located high on the walls of both floors.  The yellow 

shaded areas are low-level ventilation openings.  This strategy helped the cross-

ventilation in the rooms during summer by expelling the warm air through the high-level 

openings and receiving cooler air from the low-level openings.       

 
Figure 5.26.  A cross-section showing low and high ventilation openings. Erbil citadel 

house cross-section used with permission from High Commission for Erbil Citadel 

Revitalization. Details by author. 
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 Figure 5.27 shows two different ventilation methods common in the Middle East.  

5.27-A shows a ventilation opening positioned high on the wall. Air filters through the 

gap and out a low-level ventilation opening.  5.27-B shows a ventilation opening placed 

low on the wall, which bends and opens slightly lower on the interior wall. 

A

B 

Figure 5.27.  Two ventilation methods (not to scale). 5.27-A shows a high ventilation 

opening.  5.27-B shows a low ventilation opening. Drawing by author, based on drawings 

by Justin Huang. 

 

Figure 5.28 shows a vernacular house with a unidirectional wind catcher.  The air 

enters the rooms that are attached to the wind tower and the basement.  The air filters out 

of the basement into the courtyard, then into the rooms not attached to the wind tower. 
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Figure 5.28.  A cross-section of a courtyard house with a uni-directional wind catcher 

(not to scale). Drawing by author, based on drawings by Justin Huang. 

 

 

A mashrabiya is used to ventilate rooms on the second story, as well as provide 

light and a view outside.  It is made of wood, which helps humidify the room.  Because 

the mashrabiya provides a view outside while shielding the view inside, it is ideal for 

protecting privacy and modesty.  The Erbil citadel lacks this vernacular element, but it is 

a beneficial part of vernacular architecture in a hot, arid region. 

 

The results are: 

- Ventilation openings: Vernacular houses in Erbil use high and low openings to 

ventilate rooms.  This strategy could be improved by placing the high openings at 

the ceiling level.   

- Wall gap ventilation: Both ventilation methods shown in figure 5.26 allow for 

ventilation into the room, but the second method, which only has a low-level 

opening, would allow a greater amount of dust into the interior.  The first method 
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is more advanced, because the opening is placed high, minimizing dust and 

maximizing air flow. The first method could be improved further if the opening 

where the air will enter the house is built deeper into the wall, so a jar of water 

and a dust filter can be placed under the opening to cool and clean the air as it 

comes in.  The air will enter the room through a low-level opening.  Another 

opening should be placed high on the side of the room opposite the first opening 

for the hot air to exit.   See figure 5.29. 

 
Figure 5.29. A modified wall ventilation system (not to scale).  Air comes in the high 

opening on the right and passes over a jar of water and filter placed in the gap to cool 

and clean the incoming air. Air enters the room through the low-level opening and hot air 

leaves through the opening on the left. Drawing by author. 
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- Wind tower: The wind tower found in vernacular houses helps direct air into the 

house, but it lacks the ability to change the opening direction or close completely.  

The wind tower can be modified to include vent control panels at the top of the 

tower that are controlled by a handle, which can change direction to trap the wind 

or be closed when not needed.  See figure 5.30.  The wind tower could also be 

modified by adding filtration at the top for dust, insects, etc (see figure 5.47).  

Clay jars could be positioned within the wind tower channel to cool the air and 

increase the humidity.  Figure 5.47 also shows a manual handle that controls the 

room vent.  
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Figure 5.30.  A modified wind tower with moveable vent panels and handle (not to scale). 

Drawing by author. 

 

 

- Mashrabiya: One major strategy of vernacular houses is that the majority of 

openings face inward toward the courtyard.  A few small openings are located on 

the exterior.  Mashrabiyat could be used on the upper floor for larger openings.  

In inclement weather, the vernacular mashrabiya is closed completely with solid 

wooden panels.  Instead of solid panels, which block sunlight and the view, glass 

could be added that can be opened or closed according to the weather.  See figure 

5.31. 
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Figure 5.31. Three types of window modifications to the mashrabiya to keep out 

inclement weather while preserving light and a view (not to scale). Drawing by author. 

 

5.2.7 Construction Methods and Materials 

The final section of the analysis investigates the construction methods and 

materials used in the Erbil citadel.  In general, the construction materials used in the 

citadel were baked bricks.  They were used in the construction of almost all the structures 

in the buildings, although a small portion of the houses used mud bricks. 

Figure 5.32 shows a cross-section of a typical vernacular house that uses wooden 

beams as a construction technique for the ceiling. 
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Figure 5.32. A house that uses wooden beams for the ceiling (not to scale).  Drawing by 

author. 

 

As shown in Figure 5.33-Detail 1, each beam has a long cylindrical form that rests 

on the two opposing walls, with the shorter distance between them. The beams are 

intentionally formed with a length greater than the distance between the two opposing 

walls, which causes them to project out from the external walls. This gives the ceiling 

more stability.  The spacing between the beams is not fixed; it varies between two and 

three feet.  Small wooden beams are placed perpendicular to and on top of the large 
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beams.  A woven palm-leaf mat rests on the small beams.  The final layer is the roofing, 

which is made with materials such as mud, broken bricks, smaller stones and mortar.  The 

mat layer is woven very tight to prevent the materials resting on it to fall through. 

 
Figure 5.33-Detail 1.  Section of a wooden timber ceiling construction technique using 

large and small beams, a burlap mat, and rubble (not to scale). Drawing by author. 

 

Figure 5.34 is an interior photo showing the two layers of wooden beams that 

support the roof. 
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Figure 5.34.  The wooden beam structure for the ceiling of a house in the Erbil citadel.  

Photo courtesy of the High Commission for Erbil Citadel Revitalization 

 

Figure 5.35 shows the same cross-section as figure 5.32, but illustrates two 

different ceiling construction techniques, vault ceilings and segmental arch ceilings.  
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Figure 5.35. A cross-section showing two different ceiling strategies: vaulted and 

segmental arches (not to scale).  Drawing by author. 

 

 

The vault ceiling construction technique is shown in figure 5.36-Detail 3.  The 

vault ceiling consists of a large arch running the length of the room.  The arch is made 

using bricks placed in a diagonal formation to form the shape.  Between the arch and the 

roof, the space is either filled using bricks placed in formation or filled with mortar, 

rubble, and broken pieces of brick. 
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Figure 5.36-Detail 3.  A vault ceiling built with bricks (not to scale).  Drawing by author. 

 

Figure 5.37-Detail 4 shows segmental arches, which are supported by a steel I-

shaped beam at the end of each arch.  The spacing between two consecutive beams is 

usually the length of four or five bricks in a row.  The bricks that are supported by each 

pair of consecutive I-beams are constructed with a gentle arch to prevent the ceiling from 

collapsing. 
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Figure 5.37-Detail 4.  Sequential arches supported with steel I-shaped beams (not to 

scale). Drawing by author. 

 

There are three construction techniques for building openings in vernacular 

houses.  The first technique is to form an arch by placing bricks vertically on the top 

perimeter of the opening.  Figure 5.38-Detail 2A shows an opening in the second floor of 

figure 5.32 using this technique. 
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Figure 5.38-Detail 2A.  An opening featuring the arch technique (not to scale). Drawing 

by author. 

 

The second technique is to place wooden beams on top of the opening, resting on 

both sides of the opening.  Then, layers of brick are placed on top of these wooden 

beams.  See figure 5.39-Detail 2B and figure 5.40. 

 
Figure 5.39-Detail 2B.  Opening construction technique using wooden beams, which are 

placed on top of the opening.  Bricks are then laid on top of the beams (not to scale). 

Drawing by author. 
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Figure 5.40.  View of an opening in an external wall using the wooden beam technique in 

a vernacular house in the Erbil citadel. Photo courtesy of High Commission for Erbil 

Citadel Revitalization. 

 

The first two techniques were the more frequent construction techniques used in 

vernacular housing.  The third and more recent technique was implemented when steel 

became readily available and affordable.  This technique is similar to the second 

technique, except the wooden beams are replaced with L-shaped steel beams.  Bricks are 

placed between the two steel beams; the shape of the steel beams allows the bricks to 

settle with more stability.  See figure 5.41-Detail 2C and figure 5.42. 
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Figure 5.41-Detail 2C. Opening  construction technique using L-shaped steel beams (not 

to scale). Drawing by author. 

 

 
Figure 5.42. View of an opening constructed with  L-shaped steel beams. Photo courtesy 

of High Commission for Erbil Citadel Revitalization.  
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The foundation in vernacular houses is built wider than the wall that sits on it.  

The foundation steps down gradually, which transfers the weight of the structure into the 

ground, making it more stable.  See figure 5.43.  The foundation is built with baked brick 

or stone.  Stone is stronger and more water-resistant than brick.  

 
Figure 5.43.  Example of a vernacular house’s foundation (not to scale).  Drawing by 

author. 

 

Figure 5.43 also shows the typical wall section of most vernacular houses. It is 

composed of two brick masonry walls that have a gap of varying width between them.  



Texas Tech University, Saman Abdulkareem, August 2012 

164 

 

This gap is filled with mortar and rubble, which increases the overall rigidity of the wall 

and helps insulate the interior of the house. 

 The floors in vernacular houses were made of baked brick or stone tiles, because 

they were widely available.  Figure 5.44 shows how floors were raised inside the rooms 

to prevent dust and rainwater from entering. 

 
Figure 5.44. View from inside a vernacular house showing the raised floor. Photo 

courtesy of the High Commission for Erbil Citadel Revitalization. 

 

Another important construction technique in vernacular architecture was the use 

of arches below staircases.  This occurred for three main reasons. First, by constructing 

an arch, the amount of material required to construct the wall was reduced. Next, the arch 
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provided excellent stability for the staircase structure. Finally, the open space below the 

arch could be utilized for storage.  See figure 5.45 and 5.46. 

        
Figure 5.45. View of an arch built below a staircase in the Erbil citadel. Photo courtesy 

of the High Commission for Erbil Citadel Revitalization. 
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Figure 5.46. Another view of an arch built below a staircase in the Erbil citadel. Photo 

courtesy of the High Commission for Erbil Citadel Revitalization. 

 

 

The results are: 

- Roof and ceiling construction techniques: All the vernacular roof and ceiling 

construction techniques can be applied to contemporary architecture.  The roof 

technique could be slightly modified by using baked brick tiles instead of rubble 

or plaster.  Baked brick is stronger, easier to use, requires little maintenance, and 
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is more weather-resistant. Figure 5.47 is a detailed cross-section that shows how 

all three roofing techniques can be applied.  Both floors on the right side of the 

structure show the beginning of a brick vaulted ceiling.  On the upper floor on the 

left side is an arched ceiling built with I-section steel beams.  The vault and arch 

roofing examples use baked brick tiles above some type of insulation.  The lower 

floor ceiling on the left side is constructed using the wooden beam technique, 

which could be covered by either brick tiles or wood.  Figure 5.47 also shows the 

vernacular foundation technique, which will be discussed in the foundation and 

wall technique results below. 
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Figure 5.47. A detailed cross-section of construction techniques that have been modified based on the vernacular construction techniques.
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- Foundation and wall construction techniques: The vernacular foundation 

technique, preferably built with stone, can be applied to contemporary 

architecture without modification.  The wall construction technique could be 

modified into three different types, according to the wall’s location.  The first type 

could be used for an interior wall separating two rooms.  It consists of two layers 

of bricks with an inch of plaster on each side.  There is no air gap, because the 

interior walls do not need insulation.  See figure 5.48. 

 
Figure 5.48. Wall type used between two rooms (not to scale). Drawing by author. 
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The second type could be used on exterior walls.  The wall is made of two brick 

layers with an air gap in between for insulation.  An inch of plaster coats the 

interior wall.  See figure 5.49. 

 

Figure 5.49. Wall type used on exterior (not to scale). Drawing by author. 

 

 

 The third type could also be used for an exterior wall and uses three layers of 

bricks. The interior brick layer is separated from the two exterior layers by a wall 

cavity for insulation.  The exterior layers do not have a cavity between them, 

because the thickness acts as an insulator.  The interior layer is coated in an inch 

of plaster.  See figure 5.50. 
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Figure 5.50. Another exterior wall type (not to scale). Drawing by author. 

 

 

- Raised flooring: This vernacular element was used to keep rain and dirt from 

entering the rooms.  This strategy could be improved by accessing the courtyard 

through one entrance foyer, rather than accessing the courtyard directly from each 

room.  This will minimize the amount of dirt, mud or water brought into the house 

while improving the house’s insulation. 

- Ground flooring: Concrete is used for flooring on the ground level (see figure 

5.47).  It is a strong material that does not require maintenance when used on the 

interior.  It has poor insulation performance, but does not affect the inner 

temperature when used as flooring, because it is not in direct contact with the 

climate. 
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- Staircase: Placing arches under staircases can be adapted to contemporary 

architecture with no modifications. 

Many vernacular strategies found in the Erbil citadel were identified and 

analyzed.  Other strategies not found in the citadel, but necessary to architecture in hot, 

arid regions were also analyzed.  Most of the identified strategies are adaptable to 

contemporary architecture.  The analysis showed that some of the strategies require 

modifications to be applicable to contemporary architecture.  The next chapter will show 

how these strategies can be applied in a contemporary housing complex design in 

Kurdistan. 
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CHAPTER 6  

 

 

DESIGN PROJECT 

 

 
In the previous section, the Erbil citadel was analyzed to identify vernacular 

strategies that can be adapted to contemporary architecture.  This section deals with 

applying the identified vernacular design strategies to contemporary architecture through 

the theoretical design of a housing complex.  

 

6.1 Site Location and Analysis 

The housing project site is located in Duhok, Kurdistan, a city northwest of Erbil. 

See figure 6.1.  Duhok was chosen as the design site for two reasons.  First, Duhok is 

climatically similar to Erbil, so the climatic vernacular strategies identified in the case 

study analysis could be applied there.  Second, information and maps on Duhok were 

already available to the researcher. 

 



Texas Tech University, Saman Abdulkareem, August 2012 

174 

 

 
Figure 6.1. The locations of the case study (Erbil) and the housing complex design 

(Duhok). Photo courtesy of Google Maps. 

 

Figure 6.2 shows a topographical map of the project site’s location (in red). 

 
Figure 6.2. Topographical map showing project site’s location. Photo courtesy of Google 

Maps. 
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 Figure 6.3 also shows the project site’s location in red.  The site is in the eastern 

part of the city, which is part of the new residential expansion in Duhok.  The project site 

is located near the highway (in blue) that connects Duhok and Erbil. 

 
Figure 6.3. The project site is located in the eastern part of the city. Drawing by author. 

 

Figure 6.4 shows the inset of the residential area from figure 6.3.  The housing 

complex site is shown in red in the center of the residential area, which is shaded tan.  A 

service area, including schools, is located to the south of the project site (shaded purple).  

A commercial area (shaded pink) located to the west of the residential area separates the 

neighborhoods from the 100-meter-wide highway (shaded navy).  The site can be 

accessed by two exits on the highway.  The major access street (shaded blue) is 40 meters 

wide and leads to the northern side of the residential area.  The secondary access street 

(shaded teal) is 25 meters wide and leads to the southern side of the area.  The 

neighborhood streets (shaded gray) are 12 meters wide.  Due to the layout of the 

neighborhood’s streets, the project site is most easily accessed from the western side. 
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Figure 6.4. The location of the housing complex project. Drawing by author. 
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Duhok is located at latitude 36.86˚ N, only a few tenths of a point above Erbil at 

36.18° N.  Figure 6.5 below shows the sun’s angle at various times of the year for latitude 

36˚ N. 

 
Figure 6.5. Chart showing the sun’s angles for latitude 36˚ North. Source: The Passive 

Solar Energy Book, Edward Mazria. 

 

 Figure 6.6 shows the sun’s angle in the project plan during winter and summer.  

According to figure 6.5, the sun’s angle in winter starts at -58° east as it is rising, and it 

reaches 60° west when it sets.  In summer, the sun’s angle is at -123° east when it rises, 

and it reaches 120° west when it sets.  Figure 6.6 also shows the wind direction during 

summer and winter. 
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Figure 6.6. Winter and summer wind and sun angles in the project plan. Drawing by 

author. 

 

Figure 6.7 shows the sun’s angle at noon in the project site’s cross-section during 

winter and summer.  According to figure 6.5, the sun’s angle in winter is at 27° south.  In 

the summer, the sun’s angle reaches 83° south.  These measurements show the sun’s 

angle at its winter and summer peaks.  The sun’s angle will fall within this range the rest 

of the year. 
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Figure 6.7. The sun’s angle at noon in the project’s north-to-south cross-section during 

winter and summer. Drawing by author. 

  

6.2 Project Program and Proposals 

 

6.2.1 Project Program 

After analyzing the site, the next step is to determine the project’s program.  The 

program consists of categorizing the houses’ sizes, which rooms to include, and the 

number of houses.  See Table 2.  Sizes of the vernacular houses in Erbil citadel were 

usually either between 200 and 400 square meters (large house) or between 50 and 150 

square meters (small house) (Erbil Citadel: MahallasI 2009).  This design project uses 

three house sizes to provide more options to residents: the large houses are for big 
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extended families; the small houses are for new families who have separated from the 

original family; and the medium houses are for growing families. 

Table 2. Project Program 

 Large House Medium House Small House 

Living Space 

Guest area 

Family area (2) 

Dining area 

Guest area 

Family area (2) 

Dining area 

Guest area 

Family area 

(Dining area) 

Service Space 

Kitchen 

Rest room 

Storage 

Kitchen 

Rest room 

Storage 

Kitchen 

Rest room 

Storage 

Sleeping Space 

Bedrooms (5-6) 

Elders’ bedrooms 

Bedrooms (3-4) 

Elders’ bedrooms 

Bedrooms (1-2) 

 

The large houses could be designed for a ten to twelve-person family.  The 

medium-sized houses could hold seven to nine family members.  The small houses could 

contain two to six people. 

The guest area consists of several rooms, including a sitting room, dining room, 

bedroom, and rest room.  Small houses may not have the bedroom or dining room in the 

guest area, as the sitting area could be used for both.   

In large- and medium-sized houses, there are two family areas, one on the ground 

floor and one on the upper floor, which could be utilized for the vertical expansion of the 

family.  The semi-basement could be used as an additional sitting area or for storage.   
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In general, bedrooms are placed on the upper floor.  However, the elder family 

members’ bedrooms are preferably located on the ground floor. 

 

6.2.2 Project Goals  

The primary goal of the housing complex project is to improve contemporary 

architecture in Kurdistan by adapting vernacular design strategies to facilitate the modern 

needs of the people.  This goal could be achieved through implementing several main 

aspects: 

1. Designing clear zone divisions between family and neighborhood, 

moving from public to semi-public to private areas, and clear divisions 

between family and guests. 

2. Encouraging social interaction at different levels by providing different 

spaces: private courtyard for family, semi-courtyard (cul-de-sac) for 

house groups, and open public space for neighborhood. 

3. Providing space for family expansion within the house and within the 

neighborhood. 

4. Using vernacular strategies that deal with environmental sustainability 

at the neighborhood level and at the individual house level by utilizing 

natural sources like wind, sun, and local materials. 

5. Enhancing structural sustainability by employing vernacular techniques 

that use locally available materials, which could reduce the use of 

foreign manufactured materials. 
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6.2.3 Project Proposals 

 In this section, three design proposals for the neighborhood’s general layout are 

offered.  Each proposal adapts the identified vernacular design strategies in a different 

way.  For example, all of the proposals are designed so that the houses’ entrances cannot 

be accessed from the surrounding streets.  But, each proposal achieves this in a different 

way.  The best proposal, based on the analysis results, was chosen and developed. 

 The project site’s shape is semi-rectangular with the length running east to west, 

and the width running north to south.  Therefore, the main access to the neighborhood is 

designed to be parallel to length of the site.  This is important for two reasons.  First, as 

we mentioned in the site analysis, the main access to the site from the highway and main 

streets is on the west.  Second, it is easier to face all the houses’ entrances inward if the 

main street runs the length of the neighborhood. 

 The first proposal consists of five groups of houses.  Each group’s entrances are 

accessed through a cul-de-sac.  The main street that accesses the neighborhood runs west 

to east.  The secondary street runs north to south.  Both streets access four parking lots 

surrounding the house groups.  See figure 6.8. 

The five groups are labeled A through E in figure 6.8  Group A consists of one 

large house, two medium houses, and one small house.  Groups B and C each have one 

large, one medium, and one small house.  Group D has one large, one medium, and two 

small houses.  Group E has a large house and two small houses.  The five groups total 17 

houses, which could hold 130 residents. 
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Figure 6.8. Proposal 1. Drawing by author. 

 

The second proposal also consists of five groups of houses.  Two groups are each 

accessed by a cul-de-sac.  The other three groups are accessed by the semi-public street.  

The main street, which runs west to east, connects to a secondary access on the east side 

of the internal loop.  There is another access point in the north connecting a parking lot to 
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the neighborhood.  Another parking lot is located on the southwestern side of the 

neighborhood.  See figure 6.9.   

 
Figure 6.9. Proposal 2. Drawing by author. 

 

The second proposal contains 16 houses in five groups, which can contain 

approximately 125 residents.  Group A has two medium houses and two small houses.  

Group B consists of two large houses and one small house.  Group C has a large house, 
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two medium houses, and a small house.  Group D has one each of large, medium and 

small.  Group E has a large house and a small house. 

The third proposal consists of four house groups.  The two groups on the northern 

side are accessed by cul-de-sacs.  The two groups on the southern side are accessed by a 

looped street.  This proposal has two parking lots, a large one on the western side, and a 

small one on the southeastern side.  See figure 6.10. 

 
Figure 6.10. Proposal 3. Drawing by author. 
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In the third proposal, Groups A, B, and C all have one large house, one medium 

house, and one small house.  Group D has one large house, two medium houses, and a 

small house.  There are 13 houses in total, which can hold approximately 104 residents. 

After taking the three proposals into consideration, Proposal 1 was chosen as the 

most favorable design for several reasons.  First, each house group has private access 

through a cul-de-sac, which means no entrances are on the street.  This protects the 

residents’ privacy.  Proposal 1 also uses the site space more efficiently than the other two 

proposals, because there are no street loops, which can waste space.  Proposals 2 and 3 

have more than one street running the length of the site.  This causes the houses to be 

oriented east to west, rather than north to south, which affects the benefits gained from 

north-to-south room and courtyard orientation as discussed in the literature review and 

case study analysis.   

The first proposal has some negative aspects that require modification.  The 

neighborhood is crowded because it has five cul-de-sac groups, which do not leave 

enough space for the public open area in the middle of the neighborhood.  Therefore, the 

number of groups was decreased to four, which provides room for a public space.  

Another problem is that the west parking lot is located on the main vehicle access to the 

site, which could create traffic congestion, so it was removed.  This linear parking area 

was replaced with greenery and trees to isolate the houses from the street.  The northeast 

parking lot also creates a problem, because the winter wind blows from the northeast, 

which would direct wind into the neighborhood.  Therefore, this parking lot was moved 

to the southeast corner of the site.  See figure 6.11. 
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Figure 6.11. Proposal 1 with modifications. 

 

The modified proposal consists of four groups and three parking lots.  There are 

five large houses, five medium houses, and four small houses, for a total of 14 houses.  

This modified neighborhood could contain approximately 111 residents.  
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6.3 Final Project Design 

 This section describes the process of designing the housing complex project.  The 

project went through many modifications on the individual house level and on a larger 

scale within the house groups, streets and open spaces.  This give and take between the 

sub-units and the overall complex represents the vernacular process for integrating 

houses within neighborhoods.  

 

6.3.1 Floor and Site Plans  

After choosing Proposal 1 and making the modifications, the next step was to 

design the sub-units (individual houses) by first determining the courtyard placement.  

The courtyard is oriented north to south, or as close to it as possible, to gain the 

environmental benefits as discussed in previous sections.  The courtyard placement 

defines the surrounding rooms; however, the rooms needed and space available can also 

affect the courtyard’s size and placement.  Figure 6.12 shows the placement of courtyards 

and surrounding rooms in individual houses.  The areas shaded light blue are the plots, 

light brown represents the alleys, dark blue marks the buildings, and the courtyards are 

shaded dark brown. 
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Figure 6.12. The courtyard position and size with surrounding buildings. (Not to scale) 

Drawing by author. 

 

After determining the courtyard and room placement, the housing project plan 

went through a series of modifications before arriving at the final plan (see figure 6.13).  

The first step was to zone the guest area, located at the front of the house, and the family 

area, located at the back of the house. Each house is accessed through one bent entrance 

from the cul-de-sac, leading into a foyer, then the courtyard.  Most of the courtyards are 
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rectangular and include fountains and trees.  A portico surrounds each courtyard on one 

or more sides.  In all cases, the family zone entrance is accessed through the courtyard. 

Large houses are characterized by having two entrances to the family area, one 

leading to the kitchen and one leading to the family sitting area and other spaces (in 

addition to the guest entrance).  The room entrances in this project design differ from 

those in the vernacular architecture, which usually opened directly onto the courtyard.  In 

this design, the rooms do not open directly onto the courtyard; rather, all the ground-floor 

rooms open into a single foyer, which leads to the courtyard.  This foyer contains a 

staircase that leads up to the second floor or down to the semi-basement, and a restroom.   

 The ground-floor plan consists of the family sitting area, restrooms, bedrooms in 

large and some medium houses, and a family dining room attached to the kitchen.  The 

other side of the kitchen attaches to the guest dining area, making the kitchen the link 

between the two sections of the ground floor.   

 The ground-floor plan also contains the guest area, which is accessed through a 

bent entrance.  The guest area includes a sitting area, dining room attached to the kitchen, 

bedroom, and restroom.  The guest area in some small houses lacks the dining room and 

the bedroom, because of limited space.  In these cases, the guest sitting area could fulfill 

these functions.   
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Figure 6.13. Ground floor plan showing the 13 houses. Drawing by author.



Texas Tech University, Saman Abdulkareem, August 2012 

192 

 

 Figure 6.14 shows the upper floor plan, which consists of bedrooms, restrooms, 

and a second sitting area for the family.  The upper floor is accessed through a staircase 

located in the main family foyer space on the ground floor.  This staircase leads to the 

upper floor sitting area.  As the family grows, members can move into this upper floor 

area to give a semi-separation from the nuclear family on the ground floor.  The 

possibility for vertical expansion is advantageous, because the house, particularly the 

courtyard, does not have to be partitioned, and the non-private areas can still be used by 

the entire family, i.e., courtyard, semi-basement, roof, etc. 

 In the upper floor design, the upper floor is not built over all of the ground floor 

area.  This leaves a roofed area that can be used by the family as a balcony, sleep area, or 

a place to dry laundry. 

 



Texas Tech University, Saman Abdulkareem, August 2012 

193 

 

 
Figure 6.14. Second floor plan showing the 13 houses. Drawing by author 
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The semi-basement design in the housing complex project (see figure 6.15) is a 

repetition of the vernacular semi-basement with minor modifications.  Its ceiling is raised 

above the courtyard floor, which provides space for openings that can provide natural 

light and ventilation from the courtyard.  The semi-basement is a versatile space that can 

be used for storage, as a sleeping area, as a sitting area, etc.   

One of the important strategies used in this project for cooling the house in 

summer is the wind tower.  This project uses two types: one that opens directly into the 

rooms attached to the tower, and one that leads to the semi-basement, from where the air 

flows into the rest of the house.  The basement contains a water pool to cool the air 

brought in by the wind tower before it flows to the rest of the house.  

The semi-basement in the vernacular architecture is accessed through a staircase 

from the courtyard or the portico.  In this design, the access is indoors.
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Figure 6.15. Semi-basement plan showing the 13 houses.  Drawing by author
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Figure 6.16 highlights two attached houses, one large and one small.  The detailed 

plans for these two houses are shown in figures 6.17 through 6.19. 

 
Figure 6.16. Two houses shown in detail in figures 6.17-6.19. 

 

 Figure 6.17 is a ground floor plan for the large and small houses highlighted in 

figure 6.16.  The entrances to both houses are located on the south side.  The large house 

has a courtyard with a pool and an arcade on the northern and eastern sides, while the 

small house’s courtyard lacks the pool and only has an arcade on the eastern side.  The 

large house also has a bedroom for the guests and another for the elders on the ground 

floor; the small house does not have bedrooms on the ground floor.  Each house’s wind 

tower is attached to the guest sitting area.  The large house has another wind tower 

attached to the family sitting area on the northwestern corner.  The large house also 
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features an iwan on the west side of the courtyard behind the dining room and the 

kitchen. 

 Figure 6.18 shows the upper floor plan of the two houses.  The upper floor 

consists of bedrooms, an additional sitting area, and restrooms.  The laundry area is also 

located on the upper floor.  The large house has two mashrabiyat, one on the northeastern 

side and one on the western side of the house.  The small house has one mashrabiya on 

the eastern side. 

 Figure 6.19 illustrates the semi-basement plan for both houses.  The semi-

basement is multi-functional, so the figure does not label it for a specific usage.  An 

interior staircase leads to the semi-basement in both houses.  Where the wind tower opens 

into the semi-basement in each house, there is a pool of water to help cool the air before 

it is vented into the upper floors.
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Figure 6.17. Ground floor plan..  Drawing by author. 
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Figure 6.18. Second  floor plan. Drawing by author. 



Texas Tech University, Saman Abdulkareem, August 2012 

200 

 

 
Figure 6.19. Semi-basement plan.  Drawing by author.
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Any changes in the floors of the house, like adding or removing a space on a 

particular level, would affect the other levels.  Because of this, modifications took place 

on the other floors to match the changed floor. 

The vertical changes in the sub-units of the design affected the context of the 

horizontal design, including the location and size of the streets and open spaces.  

Therefore, the site plan and the floor plans of the houses were finalized simultaneously.  

Figure 6.20 shows the final site plan, emphasizing the open spaces and the streets.   

The main accesses to the neighborhood on the west and east sides have an average 

width of 3.7 meters and were modified to include a zigzagged shape, which is a 

vernacular strategy discussed in the analysis that breaks the wind direction and reduces 

visual access into the houses.  The secondary accesses in the north and south have an 

average width of two meters and connect the parking lots to the open public space.   

All four accesses meet at the semi-rectangular open public space, which is located 

in the middle of the neighborhood and is approximately 17 meters wide by 27 meters 

long.   

The four cul-de-sacs in the neighborhood each start with a narrow path that leads 

into a semi-rectangular semi-private space.  Three of the cul-de-sacs are located on the 

street and the cul-de-sac on the southeastern corner opens onto the open public space.  

The average width of the cul-de-sac ranges between 8 and 10 meters; the length ranges 

from 12 to 14 meters.    

Each house has a private courtyard; only one house, located in the northeast 

corner, has three courtyards.  Most of the courtyards are oriented approximately north to 
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south; four are oriented in different directions.  The courtyard widths range from 4 meters 

to 7.9 meters.  They range in length from 6.4 to 11.7 meters.  

 

All of the above elements are derived from the analysis.  The widths of the streets 

follow the pattern of those in Erbil citadel, but the public open space was enlarged to 

allow room for more activities.  The cul-de-sacs opening into semi-private courtyards 

were also modified to be larger than those in the analysis to allow room for greenery and 

to encourage social interaction between neighbors.  The private courtyard dimensions are 

based on the analysis.  
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Figure 6.20. Project site plan. Drawing by author.    



Texas Tech University, Saman Abdulkareem, August 2012 

204 

 

6.3.2 Cross-Sections and Elevations 
 

After choosing Proposal 1 and laying out the floor plans, cross-sections of the 

project were taken to observe how the indoor and outdoor spaces work together.  The 

cross-sections also helped determine the height of each floor and each room.  The 

elevations show the façade of the project in order to allow the viewer to see the exterior 

of the project design. 

Figure 6.21 contains an east to west panorama of the entire project (Section C-C), 

which shows the interior of five houses (shown in gray) and the courtyard space.  Section 

C-C also shows the arcades located on the sides of the courtyards.  The inward openings 

are larger in size and more numerous than the exterior openings seen in the elevation.  

Section C-C also gives an example of the different construction techniques employed in 

the project based on vernacular strategies found in the analysis.  These techniques include 

vaulted ceilings and flat roofs.   

Figure 6.21 also includes a cross-section of a single house (Section A-A) on the 

northwestern corner of the complex.  This house contains both types of wind towers 

mentioned in the analysis.  The wind tower on the east side of the house represents the 

type that leads the air flow into the semi-basement.  The western wind tower represents 

the type that ends at the ground level and vents air into the attached rooms on both floors. 

Figure 6.22 shows Cross-section B-B of a medium-sized house on the western 

side of the complex.  The cross-section shows the guest room on the west, the courtyard 

with a two-floor arcade in the middle, and the staircases leading to each floor on the 

western side. 
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Figure 6.21. Two cross-sections (A-A and C-C) showing the interior and exterior of the project. Drawing by author. 
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Figure 6.22. Cross-section B-B showing samples of vernacular ornamentation on the window frames and handrail. Drawing by author.
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Figure 6.23 shows an elevation on the south side of the complex.  The elevation 

shows the aesthetic unity of the complex, with minor differences between the houses.  

The principal material used is baked brick, which is used to make designs to decorate the 

façade.  Small exterior openings can be seen along the wall; the higher opening can be 

used to let out exhaust air, and the lower opening can be used to let in natural light.  

Mashrabiyat are used on the second floors of the houses.  The exterior wall of the 

complex has a one-meter high belt of stone around the bottom to support the bricks and 

protect them from water damage.  Many different sizes of wind towers can be seen, each 

with a moveable vent to bring in the desired amount of air.  Brick designs are used to 

improve the aesthetic of the towers.  A section of the elevation is enlarged in the same 

figure to show more details.  Figure 6.24 also shows two sections enlarged from the 

southern elevation and an enlarged mashrabiya detailed plan, section, and side and front 

elevations. 
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Figure 6.23.  An elevation on the south side of the complex with an enlarged section. Drawing by author.
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Figure 6.24. Two enlarged sections from the southern elevation. Drawing by author.
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6.3.3 Three-Dimensional Views 

The next part will highlight a large house from the complex featuring different 

elements and strategies used in the project design, such as courtyards, domes, arcades, 

vaults, mashrabiyat, wind towers, etc.  Figure 6.25 shows the location of the house.  

Figures 6.26 through 6.28 show the floor plans of the house. Figure 6.29 shows Cross-

section D-D. Figures 6.30 through 6.37 shows the different views of the house and its 

features in three dimensions. 

 
Figure 6.25. The location of the large house shown in figures 6.26 through 6.37. 

 

Figure 6.26 shows the ground floor plan of the house highlighted in figure 6.25.  

The house contains three courtyards.  The first is located by the guest entrance and could 

be used by the guests.  The other two are located in the middle of the house and separated 

by a takhtabush.   
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Figure 6.27 shows the upper floor plan of the same house.  The house has two 

wind towers, one on the north side and one on the south side.  It also has two 

mashrabiyat, one on the east side and one on the west side. 

Figure 6.28 illustrates the semi-basement level.  Both wind towers in the plan lead 

to the semi-basement, but only the northern side of the basement has a water pool to cool 

the air.  The southern wind tower could be used to exhaust the house’s hot air. 

Figure 6.29 shows a house Section D-D.  The guest room is located on the east 

side.  It features a domed ceiling approximately 7 meters high and uses the mukharnas for 

structural support and decoration.  The section also shows the semi-basement and two 

floors above it.  The semi-basement is raised slightly above the courtyard floor.  The wind 

tower outlined behind the three levels leads into the semi-basement.  The basement has a 

vent in the ceiling that allows the air brought in by the wind tower to circulate into the 

upper floors.  The two levels above the semi-basement function as a takhtabush located 

between two courtyards.  The dotted lines on the sides of the two levels represent the 

wooden screens used for the takhtabush that allow the wind to flow between the two 

courtyards.  Also shown outlined behind the takhtabush levels are the arcades 

surrounding the courtyards on both floors of the house. 
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Figure 6.26. Ground floor plan showing three courtyards. Drawing by author. 
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Figure 6.27. Second floor plan showing wind towers and mashrabiyat. Drawing by author. 
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Figure 6.28. Semi-basement plan for rendered house. Drawing by author. 
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Figure 6.29. Cross-section D-D. Drawing by author.
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Figure 6.30. Aerial three-dimensional view of the house, facing southeast. Drawn by the author and Hessam Hawrami. 
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Figure 6.31. A three-dimensional human eye view of the house, facing southeast. Drawing by author and Hessam Hawrami.. 
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Figure 6.32. A three-dimensional aerial view of the house, facing northwest showing the courtyard. Drawing by author and Hessam Hawrami. 
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Figure 6.33. A three-dimensional aerial view of the house facing northeast, showing a domed roof, a flat roof, and a wind tower. Drawing by author and Hessam Hawrami.
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Figure 6.34. A human eye view of the arcade surrounding the courtyard. Drawing by author and Hessam 

Hawrami. 

 

 
Figure 6.35. A view of the arcade in figure 6.24 at a different time of day. Drawing by author and Hessam 

Hawrami. 
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Figure 6.36. Frontal view of mashrabiya on the second floor. Drawing by author and Hessam Hawrami. 

 

 
Figure 6.37. View of a mashrabiya on the second floor. Drawing by author and Hessam Hawrami. 
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Figure 6.38  is a view facing east into the public open space in the housing 

complex that can be used for social gatherings and as a playground for children.  The area 

includes trees and fountains to provide shade and aesthetic value. 

Figure 6.39  illustrates the main western access into the neighborhood facing east.  

The narrow alleyway is shaded by the second story of the houses.  The figure also shows 

brick ornamentation on the façade.  

Figure 6.40 shows the interior of a second story sitting room where the family can 

gather.  This room features a mashrabiya.
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Figure 6.38. View of the public open space. Drawing by author 
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Figure 6.39. View of the neighborhood looking east from the western entrance. Drawing 

by author.   
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Figure 6.40. The interior of a second story sitting room with a mashrabiya. Drawing by 

author. 
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6.4 Limitations of the Design 

Despite the housing complex project design’s overall success, there were some 

limitations to the adaptability of the vernacular design strategies.   

1. This study’s design faced limitations in construction techniques regarding the 

spaces’ dimensions and shape.  A narrow rectangular space is more common 

in vernacular architecture, because it is easier to roof than a large square 

space.  However, the square shape is favorable for living rooms, because it is 

more conducive to conversation and interaction.  A square room could be 

roofed with a dome, but if the dome is made of brick, its size is restricted to 

certain dimensions. 

2. In the vernacular architecture, spaces were used according to the temperature 

at different times of the year.  For example, upper floor rooms were avoided in 

the summer but favored in the winter.  It was easy to use rooms for different 

purposes, because the furniture was simple and light, which made moving 

easy.  However, as furniture got larger and heavier, it grew increasingly 

difficult to change rooms according to the season.  Because of this, the 

vernacular strategy for seasonal use of spaces could not be adapted. 

 

The process of designing the housing complex project involved modifying and 

applying the vernacular design strategies identified in the analysis section.  Some 

strategies were applied directly, such as street size and shape, room and courtyard 

orientation, semi-basement, two-story house plan, using plants and water pools, large 
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inward openings and small exterior openings, and separation of guest areas from family 

areas, etc.  Other strategies were applied with modifications, such as the open public 

space, cul-de-sacs, entrances, mashrabiyat, and wind towers.   

The next section will explain the conclusions reached by this study, including 

whether the hypothesis statement was true and if the project goals were met. 
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CHAPTER 7  

 

 

CONCLUSION 
 

 

This research set out to address two problems found in contemporary architecture 

in Kurdistan.  The first problem studied the lack of identity, aesthetics and architectural 

unity caused by the use of a variety of contemporary architectural styles foreign to the 

region.  The second problem studied the low performance of the architecture’s social, 

structural and environmental aspects.  This research asked what design strategies could be 

derived from vernacular architecture, and how these design strategies could be adapted to 

contemporary architecture in Kurdistan.   It was proposed that if vernacular design 

strategies are adapted to improve contemporary buildings in Kurdistan, then aesthetic, 

social, structural and environmental aspects would be improved, while still meeting 

contemporary needs. 

 To identify vernacular design strategies, this study used qualitative and 

quantitative approaches.  First, information from various sources on vernacular 

architecture in hot, arid regions was compiled in a literature review.  Then, the historic 

citadel in Erbil was analyzed as the main case study along with individual houses in the 

region.  Finally, a housing project design was developed by adapting vernacular strategies 

derived from the case study and the literature review to contemporary architecture. 
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7.1 Main Conclusions 

The design project showed that it is possible to adapt the majority of the strategies 

from vernacular architecture into a contemporary housing project, keeping in mind all the 

requirements of a modern lifestyle.  

1. Social aspects:  

- Incorporating vernacular elements raises the performance of contemporary 

architecture in regard to cultural customs, especially those related to 

privacy and modesty.  This starts at the neighborhood level with narrow, 

winding streets and limited access into the neighborhood.  It continues to 

the individual houses with the use of bent entrances and separate areas for 

guests and family members.  Open public areas within each neighborhood 

can be used for social gatherings and as a playground for children.  These 

public spaces are accessible to all the neighborhood’s houses, but none of 

the houses’ entrances open directly onto the public area, thereby protecting 

the residents’ privacy. 

2. Climate and environmental aspects:  

- Vernacular architecture in hot, arid regions is characterized by energy 

efficiency.  Adapting energy efficient vernacular strategies improves 

contemporary architecture.  By keeping the climate and environment in 

mind, houses are kept comfortable through natural means, i.e., two-story 

houses with thick walls, natural light and ventilation from the courtyard, 

wind towers, trees and plants, etc.).   
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- Another climatic control strategy within vernacular architecture is size and 

placement of openings.  Exterior openings are small, placed high on the 

wall, and few in number.  Mashrabiyat can be used on the upper floor 

exterior openings to shield the sun, ventilate the room, and provide 

privacy to the occupants.  The interior openings are large and directed 

toward the courtyard to receive sunlight.  In addition to the climatic 

control, keeping the large openings in the interior protects the family’s 

privacy.   

- Consideration of the wind and sun direction is important, because it 

influences the room, courtyard and wind tower orientation.  Ideally, the 

courtyard will be situated to react favorably with climatic elements at 

different times of the year.  In the summer, the courtyard should receive 

adequate light, but also have enough shade to keep a cooler temperature.  

The courtyard should also be situated so that it receives enough light in the 

winter.  A north to south orientation is usually the most favorable in the 

Middle East.  The courtyard’s orientation will also affect its ventilation, 

depending on the predominant wind direction.  However, this is less of a 

concern if the house has a wind tower for ventilation.  The wind tower’s 

opening should be directed toward the predominant/favorable wind 

direction.   

- The semi-basement keeps a near-constant temperature throughout the year, 

providing a versatile comfort zone.  The semi-basement helps control the 
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house’s temperature by cooling the air brought in by the wind tower. The 

cooled air is sent to the rest of the house through ventilation shafts. 

- The use of water sources in various parts of the house is important, 

especially when placed in the path of the wind during the summer, because 

it helps cool the hot air.  It also enhances the aesthetic. 

3. Aesthetics and Identity: 

- The vernacular approach promotes continuity in the architecture by 

keeping the buildings’ exteriors simple and made of the same material.  

The aesthetics of the buildings are not sacrificed but enhanced by 

implementing interesting designs in the local materials used.  

 

7.2 Limitations of the Study 

 The methodology employed in this study produced some limitations.  The 

research was based on analyzing one primary case study in Erbil citadel, which directly 

affected the amount of vernacular strategies available for analysis.  At this point in time, 

no other data is available for vernacular sites in Kurdistan.   

Another limitation was the lack of on-site observation.  The site plans and pictures 

from Erbil citadel were beneficial to the study, but could not replace the fuller 

understanding of the site that direct observation would have brought.   

The methodology also did not include an interview aspect, which would have 

provided information about different family units, their social and cultural needs, and 
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their response to the vernacular architecture strategies.  The design could have been more 

accurate pertaining to social and cultural needs with interview information.  

The final limitation to the study was the lack of ability to study the identity of 

vernacular Kurdish architecture, especially the symbols and decorations.  This ability was 

limited because of the overwhelming influence that Arabic architecture had on the area, 

and because of the lack of data available on Kurdish architectural identity. 

 

7.3 Future Research 

 Future research into adaptable vernacular strategies would be beneficial to city 

planners and architects.  They could apply vernacular strategies not only to residential 

areas, but to public areas as well.  The vernacular approach offers several benefits to 

public and private spaces, including sustainability, use of natural resources, energy 

efficiency, a city-wide and potentially regional architectural identity, and respect for 

cultural and religious values. 

 In addition, research into traditional construction techniques would be beneficial 

to adapting vernacular strategies.  The sustainability, energy efficiency, strength, stability, 

and cost of traditional materials, such as fired bricks, should also be further tested. 

 Research into the sociology and family growth in Kurdistan would be beneficial 

to determine the percentages of different family sizes.  This information could be used to 

predict needed area for houses according to the different family sizes. 

Perhaps the most significant factor that restricts adapting vernacular strategies 

into contemporary architecture is the legislation and planning rules in the Kurdish 



Texas Tech University, Saman Abdulkareem, August 2012 

233 
 

municipalities.  These planning regulations require neighborhoods to have formal 

rectangular plots with room for parking.  Each house must be set back on the property far 

enough to have a front yard, which prevents having a central courtyard.  Research and 

workshops must be done at both an academic level and within the Ministry of Planning, 

municipalities, and government in Erbil in order to modify current construction 

regulations. 

 

 

 This study has adapted vernacular design strategies to contemporary needs in 

order to improve the contemporary architecture in Kurdistan.  This study has also 

provided the reader with a different idea of what a house could look like.  The research 

shows that it is not necessary for houses to be built on a grid pattern to use the space 

efficiently.  Neighborhoods and houses can be designed in a semi-organic form that 

follows the natural landscape and uses natural resources. 

 Combining vernacular design strategies with contemporary needs can not only 

improve the aesthetics, identity, social, structural, and environmental performance of 

Kurdish cities, it can renew Kurdistan’s vitality and unity by linking its ancient 

architectural past with its promise for the future.
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