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Abstract - The sustainable architecture that advances to a 
point in order to be allowed to reach its aims and goals 
deems necessary the design off any building with the 
least adverse effect on environment as well as design 
consistent with nature. Thus by considering the 
traditional Iranian architecture, it is observed that Iranian 
architectural characteristics conform to the rules of 
sustainable architecture; and can obtain sustainability in 
modern architecture by being reveled by certain features 
of traditional Iranian one. This paper concentrates on the 
results sustainability caused by climatic elements in 
Iranian traditional architecture in Hot-Arid regions. In a 
vast country such as Iran, with different climatic zone, 
traditional builders have presented a series of logical 
solutions human comfort. The aim of this research is to 
demonstrate traditional architecture in Hot-Arid climate 
of Iran as a sample of sustainable architecture. Traditional 
architecture of Iran is perceived sustainable for having 
sustainable features. It is able to response to 
environmental problems from a long period. Its features 
are based on climatic factors as well as local construction 
materials of Hot-Arid regions. Iranian’s Hot-Arid zones 
architecture contains numerous unique features which 
comprehend aesthetic necessities and ecological capacity. 
Admittedly, this kind of architecture not only exploits the 
natural resources but also increase its spirit. As a result its 
techniques comprehend many latest concepts in 
sustainable architecture. Result of this paper; show that 
considering the experience in traditional architecture of 
hot-aired regions, it is possible to create an environmental 
and sustainable architecture. 
 
Keywords: Sustainable architecture, Iranian traditional 
architecture, Hot-Arid zone architecture, Environmental 
architecture, Energy. 
 

I. INTRODUCTION                                                                         
Plateau plains, which are considered as the 

outstanding district of Iran, are located mainly in central 
and eastern parts of country. Being the biggest region and 
surrounded by high rough nesses the central plateau of 
Iran (Falat-e-Marakazi) has a dry climate. The two 
regions of Dasht-e-Kvir and Kavir-e-Lout occupying one 
seventh of Iranian area- are located in the center of Iran, 
which is totally barren with a very little rain. High 

temperature in days of hot seasons, so much difference 
between day and night, extreme radiation of sun light, 
and relative dryness of atmosphere are considered as 
climatic specifications of salt desert areas. The air 
temperature of different domains of these regions 
depends on geographical situation, sea level altitude and 
wind direction. The habitable states of these regions are 
scattered with different distances from each other and are 
in the term of condensed and centralized or concentrated. 

Thus, being in a harmonic architecture with the 
regions, the old habitable states and cities have been 
serving both as a residential complex and as an answer 
for material, spiritual and cultural needs of indigenous 
people. Beyond any doubt making use of intelligent will-
power a natural gifts has lead to a constant life with the 
least damage to balanced order of region's nature. 
 

II. CLIMATIC CONDITIONS 
Hard and cold winters, warm and dry summers, very low 

rate of rain, air humidity, herbal cover, so much difference 
between day and night temperature and in salt desert and 
salt-desert border regions, the dusty winds are the 
outstanding climatic specifications in this region. 

 
III. MORPHOLOGY AND URBAN TEXTURE 
The villages and cities of hot-arid regions can be 

compared to cactus bushes or desert plants. Because the 
life spaces of these regions consisted of urban spaces, 
pathways, yards and buildings are completely protected 
against undesirable winds and at the same time desirable 
winds and sun radiation are used with special 
arrangements. The urban texture is condensed and 
compressed to each other in these regions. Houses have 
merged or combined walls and the border between them 
cannot be identified. The compression and combination 
of buildings has leaded the external surface of each 
building to the least and as a result each home can 
conserve the needed energy inside of it for a long time. It 
is also an answer for the crowdedness. 

The narrow serrated lanes which sometimes have high 
walls and are roofed by arches cast a shadow on the 
surrounding houses and control the wind speed of Kavir. 
The structure of city is planned in a way, which arteries 
are open in the direction of desirable winds and closed in 
the direction of undesirable winds and sand storms. 



Internationa

Urban te
and natural 
unsuitable cl
in urban textu
- Very dense
- Urban spac
- Narrow, irr
-  Buildings a
- Buildings s
 

 
This city 

a very hard s
people run th
well protecte
use cool win
urban textur
zigzag form 
of the alleys 
so as to prod

 
A. Very Den

As you ca
connected bu
total overvie
(courtyards),
Monochrome
feeling. This
harsh and en

 
B. Urban Sp

All the pu
tall walls an
the effect of 

 
C. Narrow, 

To provid
winds, the al
in some parts
 
 D. Building

To achie
outdoor wall

 
 E. Building

The main
With this ord
of the courty

al Journal on “

xture is harm
factors and u

limate of this
ure are as foll

e texture (Figu
ces are comple
regular and som
are connected

shaped by sun 

Figure 1. Y

is very simila
skin and is co
heir lives insi
ed against dus
nd in the su
re is dense a
in plan do not
are just wide

duce more shad

nse Texture 
an see in the a
uildings and 

ew you can se
, and some
e color and 
s worked as a 
emies who att

paces Are Co
ublic and priv

nd they have 
hot and sandy

Irregular and
de shade and 
lleys are not s
s. 

gs Are Connec
ve minimum 
s all the build

s Are Shaped
n axis of all co
der they use th
yard and they u

“Technical an

monised with 
uses these fa
 city. The im
lows:  
ure 1).  
etely surround
metimes cove

d together.  
and wind dire

 

Yazd urban textur

ar to a cactus i
ompletely clo
ide this skin. 
sty winds and 
mmer and su

and alleys wi
t let the wind 
e enough for t
ding. 

accompanying
covered baza

ee it as a sing
e alleys cu
the same ma
protection ag

tacked the city

mpletely Sur
vate spaces ar
internal court

y winds. 

d Some Cove
protect from 

straight with ta

cted Togethe
absorption o

dings about eac

d by Sun and 
ourt yards is t
he winter sun 
use the wind. 

nd Physical P

conditions of
actors in the 

mportant aspec

ded.  
ered Alleys. 

ection. 

re 

in the desert; i
sed. Consequ
All the space
they are shap

un in winter. 
ith tall walls
blow easily. S
two people to

g photos, Yazd
aars. So that 

gle roof with h
ut in this 
aterial insure
gainst both na
y in days gone

rrounded 
re surrounded 
tyards to decr

ered Alleys 
hot sun and d
all walls and r

er 
of solar energ
ch other. 

 Wind Direct
toward south-w
fully on two 

Problems of E

85 

f life 
very 

cts of 

it has 
uently 
es are 
ped to 

The 
s and 
Some 
 pass 

d has 
in a 

holes 
roof. 

e this 
atural 
e by.  

with 
rease 

dusty 
roofs 

gy by 

tion 
west. 
sides 

 
A. I

B
soci
leng
enou
days
grou
trees
plac
by s
com
elem
open
spac
heat
adap
(Fig

B. R
T

mos
are 
addi
build
as w
impa
diffe
alwa
time
relea
and 
in h
shap
mos
and 
caus
angl

ngineering” (

IV. BUILDI

ntroversion (
Being conside
al space wi

gthened and n
ugh and neede
s. Commonly
und court yar
s and also a sh
e for inhabita

shading and in
mfort conditio
ments of natu
nings and roo
ce between all
t capacity of a
pts the temp
gure 2). 

Roof 
The domes, w
ques, water r
another type

ition to structu
dings in this r

well. Due to ha
act angle of 
erent from on
ays remains i
es, for this re
asing and emi
it helps to the

hot and dry r
pe bricks calle
t radiations of
late afternoo

ses the change
le (Figure 3).

(IJTPE), Iss. 

ING ELEME
REGIO

(Darunghara
ered as the fo
ith an envir
narrow form 
ed shadow for

y there is a G
rd, with diffe
hallow pond o
ants. Net coun
ncreasing rela

on of yard a
ural cooling 
om entrances
l parts of hou
air is very low
perature of 

 

Figure 2. A hou

which were u
reservoirs and
e of roof in 
ured reasons, 
region has som
aving convex 
sunbeam on 
ne point to a
in shade durin
eason the cur
itting sunbeam
e night coolin
egions it is u

ed paved brick
f sun. Early m
on it decreas
e in sun radiat

6, Vol. 3, No.

ENTS IN HOT
ON 

aei) and Cour
ocal point, co
ronmental fu
of this cour

r this space du
Godal Baghch
rent kinds of

or to produce f
nting the beaut
ative humidity
and is one o
system of th
s ends are th
use. On the on
w the court ya
surrounding 

use in Yazd          

used as cove
d Bazar (shop

hot and dry
the dome sha

me thermo-phy
and unbalance
dome and ar

an-other, and
ng morning a
rved shape is
ms and waves
ng. If the flat r
usually paved
ks. These brick
morning it star
ses gradually.
tion intensity 

. 1, Mar. 2011

T-ARID 

rt Yard 
ourt yard is a
unction. The
rt yard, casts
uring summer
heh or below
f flowers and
fresh and cool
ty it provides,
y it helps the
of the major
he house. All
he connecting
ne hand as the
ard very soon

environment

 
     

ering roof for
pping center),
y regions. In
ape roofing of
ysical reasons
ed surface the
rched roof is

d a part of it
and afternoon
s suitable for
s during night
roofs are used
d with square
ks receive the
rts to increase
. This action
and radiation

1 

a 
e 
s 
r 

w 
d 
l 
, 
e 
r 
l 
g 
e 
n 
t 

r 
, 

n 
f 
s 
e 
s 
t 
n 
r 
t 
d 
e 
e 
e 
n 
n 



Internationa

 
C. Wall 

Being co
house of ho
approximatel
lose the hea
night and it
degree durin
for residents.
 
D. Windows

Generally
and are loca
ceiling. Alth
windows the
internal wal
windows. W
ventilation (F
 

F
 

E. Wind-cat
By the he

regions have
regions is be
makes some 
layer of land
air vent with
called Badgir

 

al Journal on “

Figure 3. 

nsidered as an
ot and dry c
ly thickness o

at through tra
s temperature

ng the day, th
. 

s 
y in hot and d
ated in the upp
hough externa
ere are so ma
lls. Passing 

Wind catcher
Figure 4). 

Figure 4. Hot-dry

tcher 
elp of experie

e noticed that t
ecause of land
maters of hot

d for this reaso
h at most 8 w
r or wind- cat

“Technical an

 

 The domes roof 

n important e
climate, the 
of about one m
ansferring and
e remains in 

hus, it provide

dry regions w
per parts of w
al walls do n
any of them o
ventilation i

r also helps

 

y regions house w

ence, the peop
the intolerable
d reflection, w
t and brand ai
on they have 

wings, for their
cher (Figure 5

nd Physical P

f

lement in reg
huge walls 

meter. These w
d radiation du

low and ave
es enough com

windows are s
walls just nea
not have so m
on the yard fa
s done by 
 to the int

windows 

ple living in t
e hotness of d
which excess
ir in the lower
improvised a 
r houses, whi
5). 

Problems of E

86 

 

gional 
have 
walls 
uring 
erage 
mfort 

small 
ar the 
many 
acing 
these 
ternal 

 

these 
desert 
sively 
r thin 
high 

ich is 

W
dry 
of in
whic
actio
the 
send
build
inter
ente
vent
blow
of bu

F. M
T

hot a
mort
spec
in h
resis
radia
man
with
insu

ngineering” (

Wind catcher 
architecture w
nternal spaces
ch acts both 
on is that wind
inside of buil

ding out the 
ding. Once th
rnal wings of 
rs the buildin
ts of wind-ca
wing to the su
uilding to the 

Fi

Material 
The common 
and dry region
tar, lime 

cifications of t
hot and dry r
stance, high h
ation by their

ny pores of th
h air, change 
ulator (Figure 7

(IJTPE), Iss. 

 

Figure 5. A win

is one of the 
which is used 
s. Wind-catch
by sucking a

d blowing is u
lding and the
hot and poll

he wind come
wind-catcher

ng space, on t
atcher on th

ucking and giv
wind (Figure

 
igure 6. Abanbar 

material for 
ns includes m
and wood.

these material
regions. Thes
heat capacity
r external surf
he mentioned 

them to a m
7). 

6, Vol. 3, No.

nd-catcher  

 other elemen
for cooling an

her is as cons
and pulling. 
used to suck t
e reaction of 
lutant air fro
e in contact w
r inevitably it 
the other hand
he opposite s
ve the hot and
e 6). 

r wind catcher 

constructing 
mud, mudbrick

. The the
ls are the imp
se materials 

y and they ab
faces. The mic

material, wh
material simila

. 1, Mar. 2011

 

nts of hot and
nd ventilation
stant complex
The basis of

the cold air to
it is used for

om inside the
with walls of
descends and

d the holes or
side of wind
d pollutant air

huge wall in
k, stone, brick,
ermo-physical
portant factors
have thermal

bsorb the sun
croscopic and

hich are filled
ar to thermal

1 

d 
n 
x 
f 
o 
r 
e 
f 
d 
r 
d 
r 

 

n 
, 
l 
s 
l 
n 
d 
d 
l 



International Journal on “Technical and Physical Problems of Engineering” (IJTPE), Iss. 6, Vol. 3, No. 1, Mar. 2011 

87 

 
 

Figure 7. Material in desert architecture 
 

G. Godal Baghcheh in House Yard 
The depth of the yards was more than the normal to 

have access to Qanat water or subterranean canal of 
water, which was passing underground of yard, to water 
garden and below ground court yard. These yards were 
called Godal Baghcheh or Padiav. By having a cover full 
of plants and trees and naturally because of evaporation 
and sudation they are acting as a cool and fresh air 
generator for the upper yard spaces. The floor of the yard 
was paved with square bricks called paved bricks, which 
water and broom were used to clean them and it caused 
the yard space to become cool. 

When a building is constructed without any 
excavation, the contact surface of it with earth would be 
equal to its area but once the excavation is done the 
contact size would be increase. In hot and dry regions to 
decrease the heat exchange of building with outside air 
and to provide low-expense and natural cooling and 
heating, the buildings are constructed in a pile of soil as 
much as possible (Figure 8). 
 

 
 

Figure 8. Godal Baghcheh 
 

H. Planting 
In desert regions the rate of planting depends on water 

amount and way of accessing to it. In hot and dry region 
the herbal space lots of effects on the small surrounding 
regions for the following reasons: 
1. Decrease of direct radiation of sunbeams and yard 
space. 
2. Shading on ceiling, walls, windows, and yard space. 
3. Decrease of dust in the surrounding environment of 
building. 
4. Decrease of undesirable wind speed in building 
surroundings. 
5. Concentration of wind blow and increase of its speed 
in a desired direction. 
6. Increase of humidity in dry regions.  
7. Decrease of temperature in building surroundings. 

In most of the houses of hot-arid regions of Iran, wind 
catcher has a direct connection to parch and this space is 
used for diversity of functions from morning to noon and 
inhabitants use the underground in the afternoon and 
roofs at night, which have colder weather, for sleeping. In 
fact, this act of changing daily space is called local-
regional correspondence. It should be said that there is a 
yearly space in the houses at court yard and for this 
reason the north part is called winter portion and the 
south is summer portion. The inhabitants of the house 
move to northern part in winter and accordingly to the 
southern part in summer to adapt themselves to regional 
conditions. Mostly, the height of summer portion is more 
in these houses thus; the hot weather as ends up and the 
cooler one replaces it in the lower surfaces. For better air 
ventilation, wind-catchers and air vents are mostly 
located in the southern part of building (Figure 9). 
 

 
 

Figure 9. Planting in Yazd houses 
 
 

V. OTHER SUSTAINABLE TRADITIONAL 
ELEMENTS 

 
A. Qanats 

The most important problem in the desert, as we all 
know, is water. So they had to find a way to bring water 
to the city, without any kind of modern technology or 
pumping system. A passive system "Qanat" is used there. 
A mother-well was dug in a place far from the city where 
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context. In this case study, buildings formed with local 
climate and the environment, the southern par t contains 
the living rooms and bedrooms with the main windows 
maximising the benefit of any sun for the cold winter. In 
the northern face of the building usually, the summer 
spaces and wind catcher has been located. It is important 
to insulate buildings to the highest standards; to reduce 
the amount of external wall surface; to orientate the 
building towards the sun; to organize the interior of the 
buildings compatible to the sun movement and wind 
direction. Further energy savings can be made by 
designing the building to work well within the conditions 
set by the local climate. 

The vernacular tradition has much to teach in the art 
of relating the building to its site. This common-sense 
approach to the location of a building on its site and the 
organisation of the building elements to mitigate the 
adverse effects of a hot summer has valuable lessons for 
the greening of building design. 

 
B. Using the Local Materials 

The second principle is to using of local regional 
building materials for construction work where possible; 
it is preferable to use materials requiring low inputs of 
non-renewable energy in fabrication, transportation to the 
site and in the construction process itself. Those materials 
which are labor intensive rather than energy intensive in 
their extraction, dressing and erection being more 
environmentally friendly and equitable in terms of the 
distribution of resources, are more acceptable for 
purposes of sustainability. The used materials such as 
clay and mud in this region require only man’s efforts to 
make a structure from them. Most people on this planet 
live in building made from earth. Building from earth 
does least damage to the environment: It is close to the 
building site and so does not involve transport energy 
costs. Until the later stages of the industrial revolution in 
the nineteen-century, settlements were constructed 
largely from building materials obtained close to the site. 
Moreover, when no longer required, the building 
decomposes naturally and without pollution, return to the 
earth from where it comes before. Nevertheless, it can 
stimulate the imagination as an analogy for sustainable 
development. The sod or earth roof has a long history 
reflecting the value of soil and turf as shelter from heat, 
cold and rain. The earth roof still has great potential in 
future urban centres of developed world where it forms 
valuable open space in dense developments; it can 
improve air quality, modify microclimate, retain 
rainwater and provide the base for urban agriculture. 

 
C. Reduction the Environmental Damage 

The third principle is to mitigate the effects of any 
environmental damage and to avoid those materials that 
cause environmental damage. Today, all new buildings 
cause environmental damage, no matter how carefully 
they are designed. Much of the atmospheric pollution is 
caused by the burning of fossil fuels in the creation of 
energy to support city life. This energy is used in the 
building of city structures (energy capital); during the 

lifetime of the structure; and in the transportation of 
people and goods between and within cities (energy 
revenue) I t is considered that two types of energy used in 
the building: energy used to construct the building and 
energy used to service, operate and maintain the building. 

The pollution causing environmental damage can be 
attributed directly to the building process. “For example, 
50 per cent of the world’s fossil fuel is directly related to 
the serving and use of building materials, to transport 
them to the site, and in their erection as par t of the 
building.” 

The building design that is compatible with climate in 
relation to the sun for absorbing the maximum of heating 
in winter as well as shadow in the summers and providing 
coolness and natural ventilation by the wind catchers and 
making the spaces in the fond of earth, has made the 
conditions to using the clean energies and to reduce the 
fossil energy consummation and consequently the 
environmental damage. 

Moreover, using the local materials and no wasting 
materials by reusing them are reducing the transport 
between the site and the resource, making the restoration 
possibility of building help to reduce the environmental 
pollutions. 

 
D. Reusing and Recycling 

The forth principle is to the priority given to the 
conservation and reuse of buildings, infrastructure and 
materials and also design buildings for flexibility so that 
a mix of uses can be accommodated under the same roof 
and so that floor plans are “robust”, in the sense that they 
can be adapted for different uses during the lifetime of 
the building. A building, which can be used for many 
different purposes and is easily adapted to serve many 
different activities during its lifetime, has a flexibility that 
reduces the need for demolition and rebuilding to serve 
changing needs reuse and recycling of building materials 
and components in the construction of new building and 
infrastructure was the main tradition of this regional 
building. Nowadays, the flexibility of ancient buildings 
has allowed them to be re-used with the different 
functions such as school, office, restaurant, and hotel in 
the traditional tissues. 

 
E. The Life Styles 

The last subject, which also needs more 
consideration, is the different ways and styles of living 
for using the maximum of environment potentially. It 
seems that the culture particularities according to people's 
view to the world and their environment characteristics, 
which help to adapt and respect the nature laws. The most 
important requirement for life in desert is to have 
personal particularities in compatibility with natural 
environment as much as which of social. We can find 
them clearly in the people everyday life in this region. 
The first is having the working mentality for to defeat the 
hard conditions and transforming the environmental 
limits into possibility. The second is to be sufficient to 
what the nature gives him though little. The third is 
forethought, a characteristic imposed by limits of hard 



International Journal on “Technical and Physical Problems of Engineering” (IJTPE), Iss. 6, Vol. 3, No. 1, Mar. 2011 

91 

nature for earning one’s living that ensure him and future 
generation without fright of future. These three characters 
help the person for sustain the life at least in the good 
conditions. The attempt must continue the generation by 
generation. This manner helps the people to know better 
their needs and environmental potentials. Citizen 
participation in development and the political structures, 
which sustain it, is clearly an essential requirement of 
local and regional government in a sustainable world. 
 

VIII. CONCLUSIONS 
1. Residential architecture of these regions is an 

expressive sample of ecological architecture. Old 
architecture in hot and dry region is in accordance with 
region and regional factors such as desired and undesired 
winds, humidity, sun, etc. Planning each of the full and 
empty spaces like court yard with tall and shading walls, 
enclosed spaces, porches, rooms in different directions, 
corner rooms with wind-catcher and pond, basement and 
roof is for special hours of day and night of cold-average 
and hot season. And a person can change his/her living 
space in harmony with regional changes. In addition to 
this, all traditional buildings of Iran, both in architectural 
and constructional fields, are planned in a way to have 
maximum of sun radiation during winter and maximum 
of shade during summer to use natural ventilation and to 
provide peace and comfort for the house residents. The 
houses of court yards with indicators like thick walls, 
porches, underground, wind catcher, vault and dome, are 
clear examples of architect understanding of 
environmental conditions. 

2. The urban morphology in hot arid regions is the 
cause of condensed and concentrated urban texture in 
which the main arteries are facing the desired wind and 
opposing undesired one. In hot-arid region architecture of 
Iran the materials with heat capacity and resistance like 
mud, mud-brick and brick are used which are very 
effective in cooling and heating of internal spaces. These 
materials can be recycled thus, are very effective in the 
sustainability of Iranian architecture. 

3. Traditional architecture of Iran is called Organic 
architecture and is formed with extreme respect to site 
and geophysical specifications of earth. It is noticed that 
houses don't have equal sizes and dimensions and they 
also don't have a clear geometric form, through the 
architect tries to solve this geometric disorder in spaces 
but because of regional reasons court yard has a 
completely calculated dimensions, or in the planning of 
cities the lanes and city spaces are meandering and are 
planned with regard to natural phenomenon's of earth and 
sit thus, they don't have any geometric order. 

4. In this region the creation of court yard in the 
middle of building and preparing pond and flower-bed 
increases humidity in building environment and the mud-
brick and brick walls, which are made thick, due to heavy 

weight of arched and dome vaults, acting like a thermal 
condenser, decrease the variance of temperature during 
day and night. Finally by making all openings facing to 
relatively humid space of yard and blocking external 
walls of building (except entrance door), the internal and 
external space connection is cut as for as possible and a 
suitable microclimate is constructed for human comfort in 
hot arid region. 

5. The experiences at the 20th century showed us that 
we couldn’t have the today’s cities immediately and with 
ignoring that has happened in the past. The fact is that the 
most of modernists forgot by making the no time and no 
locality spaces. The reactions to modern architecture and 
modern planning have led to a new appreciation of the 
traditional city and its urban form. Sustainable 
development is more likely to occur when local 
communities take responsibility for their own particular 
environment, though to take such responsibilities 
seriously effective power must return to local 
communities. It is effective public participation that is 
also the foundation of good urban design. This paper was 
an essay in trying to regain the values of an architecture 
well suited to this environment, in not only addressing the 
hot and are id climate, but more importantly, in 
developing a language of design appropriate to the way of 
life in a traditional city. 
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