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Abstract: Courtyards are important elements of traditional Turkish houses. In these buildings, the courtyard
design, especially the geometrical form and interior features are different from each other depending on the
climatic characteristics. This study aims to compare the courtyard designs in Diyarbakir (hot-dry) and Hatay
(hot-humid) traditional architectures located in two different climates. While there are similarities in terms of
“square planned courtyard” and “the existence of landscape” that contribute to the formation of shaded areas

»

in the courtyards of Hatay and Diyarbakir, in terms of “orientation”, “size/ratio” and “use of water element” It
was found that there are significant differences. It was found that the main purpose of the Diyarbakir courtyard
was to escape from the sun, create shade, and provide evaporative cooling by increasing air humidity, while
the main purpose of the Hatay courtyard was to create shade and benefit from the wind. The study is a guide

for the preservation of the passive design features of traditional buildings and their use in modern buildings.

Keywords: Sustainable design, Traditional Turkish courtyard, Hot-dry climate, Hot-Humid Climate, Passive

cooling.

1. Introduction

The Industrial Revolution caused a rapid
increase in urban orientation and urban population.
This population mobility accelerated the production
of standard buildings. The uncontrolled increase
in building production has become one of the
most important causes of energy consumption and
environmental pollution. The building sector is
responsible for 30% of CO2 emissions and about
40% of the energy consumed (UNEP 2020, 1;
IEA 2021, 10). The sustainability of a building is
achievable with its environmental sustainability
principles. As traditional buildings are formed
depending on climate and physical conditions,
they are an important guide in ensuring building
sustainability (Edwards, et all, 2006). Arguably,
the courtyard is one of the most important design
elements that ensure sustainability in traditional
buildings. Courtyards in traditional houses
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contribute significantly to the sustainability of the
buildings as climatic regulators such as “natural
ventilation and lighting” and “sun and humidity
control”.

The use of the courtyard in traditional
architecture; is common in different parts of the
world, particularly in Asia, the Middle East, South
America, and the Mediterranean (Vellinga, Oliver,
and Bridge 2007; Khan, Su, and Riffat 2008; Al-
Masri and Abu-Hijleh 2012). Although courtyards
have been used in many parts of the world, they
have evolved differently depending on the climate.
Climatic characteristics also affect the working
mechanisms of courtyards. In the research, it has
been determined that courtyards are differentiated
depending on wind, sun, and humidity. It has been
stated by many researchers that the most important
design criteria affecting the climatic comfort of
courtyards are “shape”, “direction”, “height/ratio”
and “natural elements” (Manioglu and Koglar Oral
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2015; Ntefeh, Siret, and Marenne 2003; Soflaei et
al. 2017; Yasa and Ok 2014; Asimakopoulos and
Santamouris 2013; Al-Hemiddi and Megren Al-
Saud 2001; Khajehzadeh, Vale, and Yavari 2016;
Meir, Pearlmutter, and Etzion 1995).

There are various academic studies on the
climatic comfort of courtyards in many parts of
the world (Rajapaksha, Nagai, and Okumiya 2003;
Teshnehdel, Soflaei, and Shokouhian 2020; Meir
2000; Soflaei, Shokouhian, and Mofidi 2016;
Soflaei, Shokouhian, and Mofidi Shemirani 2016;
Soflaei et al. 2017; Al-Hemiddi and Megren Al-
Saud 2001). However, studies comparing courtyard
characteristics in different climatic regions are
limited. (Khajehzadeh, Vale, and Yavari 2016;
Sahebzadeh et al. 2017; Taleghani, Tenpierik, and
Dobbelsteen 2012).

Sahebzadeh et al.,, (2017) compared the
courtyard systems in the cities of Yazd and Sistan,
respectively, as representatives of two different
climates, “hot and dry” and “hot, dry and windy”.
They studied the courtyard comparisons based
on the case study, depending on criteria such as
“facade”, “material”, “roof” and ‘“orientation”.
As a result of the research, they determined that
although similar courtyard designs were used in the
buildings in both cities, their usage patterns were
different from each other. Khajehzadeh et al., (2016)
compared the physical characteristics of courtyards
and seasonal movements of users in Yazd (hot and
dry) and Bushehr (hot and humid) two Iranian cities
with different climatic characteristics. In their
analysis, they found that although the courtyards
appear similar, there are significant differences in
design criteria such as size, shape, and ratio, which
also affect the user movements. Taleghani et al.
(2012) examined building courtyards in 4 different
regions with “hot-arid”, “snowy”, “temperate”
and “tropical” climates. In their analysis, they
determined that there are significant differences
especially in the openings on the fagade and the use
of natural elements. Yasa & Ok (2014) on the other
hand, analyzed the energy efficiency of courtyard
shapes in traditional Turkish houses located in 3
different climate zones (hot-arid, hot-humid, and
cold) with simulation programs. The main objective
of the study is to evaluate the thermal performance
of the courtyards of these houses with different
climatic characteristics. In the study, they obtained
results such as the increase in energy demand,
the increase in the length of the courtyard, and
extending the shadow length in the square-planned

courtyards.

As a result of the extensive literature review,
no study could be found apart from the one made by
Yasa & Ok (2014) on the comparison of courtyard
systems in traditional Turkish houses according
to climatic characteristics. The present study, it is
aimed to compare the design features of traditional
Turkish house courtyards in hot humid (Hatay) hot
dry climates (Diyarbakir), which change according
to climatic characteristics. Courtyards were
compared based on a multi-criteria field study;
“orientation”, “shape”, “size/ratio” and “natural
element” design criteria. Due to the limited number
of studies on traditional Turkish houses for this
purpose, the current study can partially compensate
for the lack of literature in this area.

2. Material

Diyarbakir (37° 91’ N, 40° 22" E) is in the
Southeastern Anatolia region of Turkey, between
the Karacadag and the Tigris River, in the area
known as Mesopotamia, where the first settlements
date back to the Neolithic Age and has been seen
as important throughout history. (Figure 1). Until
the 1950s, the city was located within a 5 km long,
6-8 meters high city wall (M Baran, Yildirim,
and Yilmaz 2011). This area where the traditional
building is located is known as Surigi.

Hatay (36° 10" N, 36° 06’ E) is in the
southernmost part of the country in the
Mediterranean region of Turkey. It is located on the
slopes of Habib-i Neccar Mountain in the Lower
Asi valley between the Amanos Mountains and
Bald Mountain, where the first settlements in the
city date back to the Bronze Age (Figure 1).

Diyarbakir has a hot and dry climate. Summers
are very hot and dry, winters are cool (M.G.M
2018). From the measurements made in Diyarbakir
between 1929-2019, the hottest day was 46.2°C on
20 July 1937 and the coldest day was -24.2°C on
11 January 1993. When the annual temperature data
of the city is examined, it is seen that the coldest
month is January, and the hottest month is August.
The average annual temperature is 22.5°C (M.G.M,
2020; Figure 2).

Hatay has a hot and humid climate. Hot and
humid summers, cool and rainy winters (M.G.M
2018). In the measurements made between 1940
and 2019 in Hatay, the warmest month is August
with an average of 27.8 °C, while the coldest
month is January with an average of 8°C (Service
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Figure (1). City locations
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Figure (2). The average temperature of Diyarbakir and Hatay between 1929-2020 by months (Meteoblue, 2020)

2020). When the annual temperature data of the
city is examined, it is seen that the months with the
highest average temperature are July and August,
while the lowest are January and February. (Figure
5; Meteoblue, 2020).

The prevailing wind direction in Diyarbakir is
northwest the average monthly wind speed is 2.6
m/s and the wind blows hardest in July and August.
Due to the dryness of the steppe vegetation of the
city in summer and the rapid wind blows in these
months, the number of days, when the air is dusty,
is high (Meteoblue, 2020; Tuncer, 1999)

The prevailing wind direction in Hatay is
southwest. The average monthly wind speed is 4.7m
per second, with the strongest wind in July. The
fact that wind turbines were installed in Hatay to

generate electricity also proves that the wind speed
is high on an annual basis (Figure 3; Meteoblue,
2020).

When Diyarbakir average precipitation
amounts are examined, the rainy months are
January and December with 70.7 mm and 72.3 mm
respectively. The most arid months are July and
August with 1.3 mm and 1 mm respectively. The
annual average precipitation is at a very low level
with 41.3 mm (Fig 4).

The average annual precipitation in Hatay
is 96.95 mm. The rainy months are January
and December with 196.9 mm and 184,1 mm
respectively. The most arid months are July and
August with 16 mm and 18.2 mm, respectively (Fig
4).
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Figure (3). Average wind speed of Diyarbakir and Hatay by months (Meteoblue, 2020)
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Figure (4). Diyarbakir and Hatay average precipitation by months (Meteoblue, 2020)

3. Traditional Diyarbakir and Hatay Buildings

Traditional Diyarbakir buildings were built
around a central courtyard with 1,2,3 or 4 wings.
The number of wings in the buildings varies
depending on the economic status and socio-
cultural characteristics of the family as well as
the parcel characteristics. For the same reasons,
buildings sometimes consist of only the ground
floor, and sometimes they can consist of the
basement, ground, and 1st floor (Tuncer 1999).
Depending on the climatic directions, the units of
the house are divided into summer and winter as
well as spring ( Baran, 2017). Non-porous basalt
stones (male stone) were used on the building
walls and porous basalt stones (female stones)
were used on the courtyard floor. The outer wall
thickness of the building can vary between 50-70
cm on average. While the number of windows is
higher on the north-facing facade, which is used as

a summer residence, the number of windows on the
south-facing winter facade is less. Ceiling heights
are high and natural ventilation and lighting are
provided by using skylights. All facades of these
buildings, whose only connection with the street
is the courtyard door, face the courtyard. The main
reasons for this situation are the climate and the
sense of privacy (Figure 5; Bekleyen & Dalkilig,
2011; Payasli Oguz & Halifeoglu, 2017).

The spaces of traditional Hatay houses are
located around a central courtyard. The rooms,
which are the main spaces of the building, are
generally located on the northeast facade facing
southwest, while service units such as the kitchen
and WC are in the opposite direction. This situation
shows that the service spaces and the main rooms
are separated from each other in Hatay houses.
Courtyard planning is generally the same in many
houses and may differ in size depending on the
sociocultural and socioeconomic status of the
family. While the buildings generally consist of
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a ground floor or ground, 1 floor, some houses
also have a cellar floor. While the building units
are usually lined up on the 1,2 or 3 fagades of
the courtyard, the facades where the space is not
positioned are separated from the exterior by a high
courtyard wall (Demir 2016). While the building
opens to the street with the courtyard entrance door,
the openings generally face the courtyard. Although
the windows can be opened to the street in the two-
story sections, they are positioned quite high above
eye level and in such a way that they do not see the
courtyard of the neighboring house. The upper floor
of the buildings was built as stone or stone filling
between the wooden frame, and the ground floors
were built entirely of stone. Wall thicknesses can
vary between 50-70 cm. (Erdogan, 1996; Figure 5).

As Figure 5 shows, while the two cities are
similar in terms of criteria such as “wall thickness”,
“structure external relationship”, and “courtyard
use”, there are differences in terms of criteria such
as “courtyard orientation”, “positioning of spaces”
and “natural elements used”.

WINTER

SUMMERY

D4 House court floor plan

D4 House courtyard

4.Methodology

A comprehensive literature review and
multi-criteria field study were carried out in
the study. Within the scope of the field study, 5
courtyard buildings were selected from the cities
of Diyarbakir and Hatay, which have two different
climatic characteristics. All the selected buildings
are registered and reflect the traditional courtyard
building characteristics in their regions and are in
the traditional urban texture. The buildings were
chosen by the purposeful random sampling method.

Literature review: It has been extensively done
on topics such as “sustainable architecture”, “local
architecture built according to climatic data”, “Hot-
humid climate and hot dry climate characteristics”,
“geographic locations of Hatay and Diyarbakir”
and “detection of the formation of the buildings
within the scope of the study according to climatic
characteristics”.

A multi-criteria field study was carried
out according to the criteria of “the shape of the

H1 House courtyard

Figure (5). Diyarbakir and Hatay traditional building example H1 building plan revised from Demir, (2016), H1 house image
from Rusen Ergiin’s Archive, (2020) D4 house image revised by Payash Oguz and Halifeoglu, (2017). D4 house plan revised by
Yildirim et all., (2012).
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Figure (6). Research process

courtyard”, “the orientation of the courtyard”,
“the dimensions/proportions of the facade of the
courtyard” and “use of natural elements in the
courtyard” (Figure 6).

Based on these data, Tables were created
in which criteria such as courtyard “size”,
“proportion”, “orientation” and “shape”, “building
facade measures” and “proportions”, and “courtyard
natural element measures” and “proportions” (water
and earth) were determined. Then, the average
physical property values of the selected buildings
were determined to reveal an average building type
in each city.

5. Results and Evaluation

Within the scope of the study, 5 buildings
were taken from Diyarbakir and Hatay, which are

in different climates (Figure 7). The buildings
included in the scope of the study for Diyarbakir
were coded as D1, D2, D3, D4, and D5, and the
buildings included in the study from the traditional
buildings of Hatay were coded as H1, H2, H3, H4
and H5.

5.1 The shape, orientation, and rotation angle
of the buildings

In this section, the shape, orientation, and
rotation angles of the 10 traditional building
courtyards included in the study were examined.
Essential field studies were carried out to determine
the passive design criteria of the courtyard elements
in the buildings of both cities. The field studies
focused on criteria such as orientation, width,
height, and total area of the courtyards.
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Figure (8). Spatial positioning of main rooms

When the rotation angle of Diyarbakir
houses is examined, it is determined that it varies
between +8 and -5 degrees and the average value
of the examined buildings are approximately +5
degrees. When the rotation angle of Hatay houses
is examined, it has been determined that it varies
between +33 and +48 degrees and the average value
of the examined buildings is approximately +42
degrees (Figure 7).

As a result of the analysis, it has been
determined that the courtyards of Diyarbakir houses

are generally located in the north-south direction,
and the courtyards of the Hatay houses are in the
southwest-northeast direction. While the orientation
of Diyarbakir houses is aimed at creating a feeling
of coolness by avoiding solar radiation in summer,
the orientation of Hatay houses aims to benefit from
the cooling effect of the prevailing wind. The fact
that the main rooms (has rooms) are in the south
and facing north in Diyarbakir, and in Hatay are
in the northeast and face southwest, supports this
situation (Figure 8).
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Table (1). Dimensions and proportions of courtyards

Az Arc A Eox Loa Hox Hoa Hoa Eoa Ara
Loa Eoa Loa Aty Ko Schematicplan
(m) (m) (m) (%)

City ™ W

Building|

W

D1 738 395 343 237 168 563 034 024 141 54%
D2 219 989 120 922 107 635 059 069 086 45% 15
D3 392 195 197 122 145 573 04 047 084 50% 4
Diyarbakir ®

D4 374 131 243 12,6 9,75 4,59 047 037 1,29 35% 5

D5 689 312 377 15,7 181 &8 049 0,56 087 45% -5

B
)

)
%‘) 482 226 256 14,7 14 622 0,45 0,42 1,05 47%
>
=

»

H1 334 150 185 11,8 123 35 028 03 096 45%

CrLrC AT

s I

H2 215 60,8 155 9,5 74 392 053 041 128 28%

Qm

S

H3 642 298 344 198 14 75 0,54 038 142 46%

s

Hatay

H4 467 243 224 15 134 55 041 037 1,12 52%

H5 198 69 131 7,33 9,88 54 0,55 0,74 0,74 35%

P =

372 164 208 12,7 114 5,16 045 0,41 1,11 44%

'
=
E

Average

Arts, Total building area; Atc, Total courtyard area; Ate,Total enclosed area
Eoa, Courtyard average width; Loa, Courtyard average length; Hoa, Courtyard average hight
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The average total building area of Diyarbakir
and Hatay houses are 482m? and 372m2,
respectively, and it has been determined that there
is a significant difference between the area sizes.
However, when the ratio of the courtyard area to
the building area is examined, it is seen that there
is no significant difference between Diyarbakir
(47%) and Hatay houses (44%). The fact that the
courtyard dimensions are close to the total closed
arca dimensions indicates that the courtyard system
is considered important as a climatic regulator in
both cities. It was determined that the courtyards
of Diyarbakir traditional houses were in the form
of a rectangular shape, close to a square, with a
ratio of 1/1.01, extending in the east-west direction
of 14.7 m and the north-south direction of 14
m. It has been determined that the courtyards of
Hatay traditional houses are rectangular, close to
a square, with a ratio of 1/1.11, extending in the
direction of 12.7 m southwest, northeast, and 11.4
m southeast and northwest. (Table 1; Figure 10).
Yasa & Ok (2014) determined that the most ideal
shape for a courtyard to be protected from the sun
in summer and to provide heat gain in winter is a
square. The fact that both Diyarbakir and Hatay are
in the hot climate zone shows that this shaping of
the courtyards provides optimum climatic comfort
in both cities.

The average courtyard height of Diyarbakir
houses is 6.22m, which is deeper than the courtyards
of Hatay houses with an average height of 5.16m. In
Diyarbakir, which has a warmer climate compared
to Hatay, the greater depth of the traditional
courtyards may indicate that the need for shaded
areas is higher. The fact that Yasa & Ok (2014)
found in their studies that increasing the depth of
the courtyard increases the shadow length in hot-
arid and hot-humid climates while increasing the
height decreases the shadow length, which supports
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this situation. The determinations made about the
orientation of the buildings of both cities, providing
climatic comfort by turning to the wind in Hatay
and avoiding the sun in Diyarbakir supports the
idea that the shaded area has more importance in
Diyarbakir buildings.

5.2 Size and proportion of facades

When the average length of the facades in
which the housing is in Diyarbakir houses with
courtyards is examined, it has been determined that
the longest facade is the south fagade (directing to
the north) with 17.58 m. In addition, it is seen that
the highest facade is the south fagade (directing to
the north) with 7.2 m. Accordingly, the fact that
the south facade (directing to the north) has the
most area shows that it is the most used facade in
traditional houses (Table 2).

The aim here is to increase the shadow length
of the facade, which faces north on hot summer
days, by avoiding the sun, and to experience the
climatic comfort at the optimum level by turning
its face to the north winds. Baran et al. (2011)
stated that the south fagade was used as a summer
residence by the locals. Tuncer (1999) stated in
his study that the comfort in hot summer days is
preferred over cold winter days in Diyarbakir and
that the main rooms in the houses are on the south
facade. These studies support our findings.

It has been determined that the longest facade
in Hatay traditional buildings included in the study
is the northeastern fagade, oriented to the southwest,
which constitutes 44% of the total facade length. In
addition, it has been determined that the facade with
the highest fagade is the northeast facade, which
constitutes 29% of the total facade height (Table 3)

These results show that the most used facade
in Hatay courtyard houses throughout the year is

Table (2). Average dimensions of Diyarbakir traditional building facades

Diyarbakir Hx Ha Ho Ha Ex Ea Eo Es II:IIII(: II:II?/: g?/: II:IIf/: l};]:/: ]]55:]/: I}g?i ]]35'?1
S I 7 2 0 2 O 20 W €20 0 20 W B 20

D1 5,45 6,1 59 508 | 17,7 | 193 | 22,7 10,5 24% 27% 26% | 23% 25% 27% | 32% 15%

D2 6,2 7,14 52 6,87 0 163 | 153 0 24% 28% 20% | 27% 0% 52% | 48% 0%

D3 6,7 8,4 55 3,17 | 11,4 | 13,6 | 16,2 | 7,97 | 28% 35% 23% 13% 23% 28% | 33% 16%
D4 6,8 4,68 | 4,65 6,8 14,1 21 9,48 | 8,34 30% 20% 20% | 30% 27% 40% 18% 16%

D5 8,9 9,7 83 83 18,8 | 17,7 0 0 25% 28% 24% | 24% 51% 49% 0% 0%
Average 6,8 7,2 59 6,0 12,4 | 17,6 | 12,7 5.4 26% 28% 23% | 23% 26% 37% | 26% 11%
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Table (3). Average dimensions of Hatay traditional building facades

Hxkp/ Hep/ | Haop/ Exs/ | Exo/ | Eas/ | Eao/ | Exs/

Hatay Hkpa | Hes | Hop | Hks | Exkpo | Ecs | Ecp Exs Hr Hr Hr Er Er Er Er Er
S I I N ) I (N @) | o) | ) | ) | ) | k) | %) | (%)

H1 4.8 6,5 4,0 35 20,2 | 11,2 0,0 0,00 25% 35% 21% 19% | 64% | 36% 0% 0%
H2 4,0 38 3,5 4,5 9,7 5,1 0,0 0,00 25% 24% 22% 29% | 65% | 35% 0% 0%
H3 9,3 4,2 8,5 9,2 15,7 | 22,5 | 138 9,5 30% 13% 27% 30% | 26% | 37% | 22% 15%
H4 8,9 4,5 5,0 3,5 21,8 0,0 14,0 0,00 41% 21% 23% 16% | 61% 0% 39% 0%
HS5 5,0 52 6,4 5,1 11,1 7,5 1,4 15,3 23% 24% 30% 24% | 31% | 21% 4% 43%
Average 6,4 4,8 55 52 15,7 9,3 5.8 5,0 29% 22% 25% 24% | 44% | 26% 16% 14%

the northeastern fagade facing southwest. This
situation supports that the wind is an important
factor in the formation of Hatay traditional houses.

5.3 Courtyard natural elements

Natural elements have an important effect on
the regulation of environmental thermal conditions.
Landscape areas, earth, and water are among the
most important of these elements (Al-Masri and

Abu-Hijleh 2012). Plants which are one of the
most important elements of landscape areas used in
the courtyards of traditional houses in hot and dry
climates; increase the humidity of the air, generally
create shade in the ground and building in summer,
also when they shed their leaves in winter and allow
heat to enter, they heat the courtyard and therefore
the spaces for providing climatic comfort. While
water is an important moisture and cooling element

D4, Pool, earth, landscape area

H1;earth, landscape area

As, Total water area; AT, Total earth and landscape area

Figure (9). An example of measuring natural elements. Image of house number D4 from Rusen Ergiin Archive, (2020), H1 house
image from Rusen Ergiin’s Archive, (2020), H1 house image from Mekiye, K.’s Archive
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Table (4). Dimensions of natural elements in courtyards

o i Ara Nu N An Ar As/Ata At/ Ata
1y urdme m? m? m? m? m? (%) (%)
Dl 395 2 3 25 56 6,3% 14,2%
D2 98,9 1 2 5 15 5,1% 15,2%
. D3 195 1 3 0,6 6 0,3% 3,1%
Diyarbalar D4 131 1 1 6 12 4,6% 9,2%
D5 312 1 1 2,8 13 0,9% 4,2%
Average 226,412 2 7,88 204 3% 9%
Hl1 150 0 8 0 10 0,0% 6,7%
H2 60,8 0 1 0 1,2 0,0% 2,0%
Hatay H3 298 0 4 0 4 0,0% 1,3%
H4 243 1 4 9 55 3,7% 22,6%
HS5 69 1 2 3,75 4 5,4% 5,8%
Average 195,6104 3,8 2,55 14,84 2% 8%
ATA, Total courtyard area; NH, total number of pools; NT, Total number of landscape areas; AH, Total water area; AT, total earth area

in hot and arid climates (evaporative cooling), the
earth acts as an important element in providing
cooling (earth cooling) by showing insulating
properties in hot weather (Soflaei, Shokouhian,
& Mofidi, 2016; Soflaei, Shokouhian, & Mofidi
Shemirani, 2016).

A field study and literature review were
conducted in the courtyards of traditional houses
in Diyarbakir and Hatay considering the effect of
natural elements such as earth, tree, and pool areas
on housing comfort, (Figure 9; Table 4).

In the examinations made, it was determined
that there was at least 1 pool in all Diyarbakir houses
included in the study. Baran et al. (2011) showing
pools as a natural element of Diyarbakir courtyards
in their study supports this ratio. It can be said that
these pools provide climatic comfort by increasing
the humidity (evaporative cooling) of Diyarbakir’s
arid climate. The fact that Serethanoglu S6zen &
Gedik (2007) shows the pools as the main air coolers
of the courtyard support this situation. Considering
the use of female stone in the courtyard floors of
Diyarbakir houses to provide water accumulation
in the pores and to create a feeling of coolness like
the pool system, the importance of water in these
structures for climatic comfort becomes evident.

It was determined that only 2 of the examined
Hatay houses had pools. The fact that water is not
used as a climate regulator in Hatay houses due to
the high humidity in Hatay throughout the year. It
can be evaluated that in the houses where there is a
pool, it is not as a regulator of humidity, but giving
visualization to the courtyard.

Contrary to the pool, which is a water
element, it has been determined that there are land
areas, landscape areas, and landscape areas in all
the houses in both Diyarbakir and Hatay included

in the study. This can be explained by the fact that
both cities are in a hot climate zone and the houses
are exposed to high sun rays, especially in summer.
It can be said that in the traditional buildings of
both cities, it is used to benefit from the sun’s
absorbing effect on the soil and the shade-making
effect of the trees.

It can be said that the use of natural elements
such as water, soil, and trees in the courtyards of
both cities is used not only for climatic comfort but
also because it provides visual comfort. The fact
that Tuncer (1999) stated in his study on Diyarbakir
houses and Demir (2016) on Hatay houses that
these natural elements provide visual comfort in
courtyards supports this argument.

6. Conclusion

In the study, the physical structure
characteristics of the traditional Turkish house
courtyards in two different climatic regions
were compared. Although the courtyards seem
like each other, it has been determined that there
are significant differences in terms of physical
properties.

In the results of working:

e In both cities, a rectangular courtyard shape
close to a square was used to increase
the shaded area and the use of trees as a
landscape element was close to each other,

e Although the depth of the courtyard in both
cities is more than 5 meters, the average
depth of the courtyard in Diyarbakir reaches
9 meters in some places, especially to be
protected from the summer sun.

e In Diyarbakir houses, the courtyards extend
in the north-south direction to avoid the
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sun and the main rooms face north, in
Hatay houses the courtyards extend in
the southwest-northeast direction with an
average angle of 42° with the north, and the
rooms with similar functions face southwest,
which is the prevailing wind direction.,

e Considering the ratio of courtyard-closed
arca in both cities, importance is given to
the use of courtyards as a climatic comfort
provider,

e To increase humidity and the feeling of
coolness (evaporative cooling) in Diyarbakir,
which has a hot and dry climate, analyzes
and evaluations can be made that the use
of water elements in the courtyard is much
more important than Hatay, which is in a
humid climate region.

The design criteria determined in the study,
although it is not possible to imitate them exactly
in modern buildings, is thought to be an important
guide for their use in sustainable building designs
and to raise awareness in the preservation traditional
houses.
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