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Abstract

Throughout history, our ancestors have consistently paid special attention to the climate to maxi-
mize comfort and make efficient use of limited resources in their dwellings. This focus on climate
is evident in historical buildings. In Iran, particularly in the hot and dry climate, the impact of the
climate on historical structures is quite notable. Understanding and integrating these elements
and techniques into modern architecture can be beneficial and practical for contemporary hous-
ing. The Sistan region is one such area where climatic influence on historical buildings has been
meticulously observed. Given the limited research on climate and architecture at the Dahaneh-ye
Qolaman site, this area has been selected as the study site for this research. The present research
aims to examine the elements and characteristics that influence the formation of buildings un-
der climate conditions and to investigate the climatic adaptation of the buildings at Dahaneh-ye
Qolamanissite of Sistan to the region’s environmental and climatic conditions. This paper employs a
qualitative, applied approach. By collecting data, conducting field studies, and reviewing the liter-
ature, it examines how the climate of Dahaneh-ye Qolaman historical buildings aligns with the cli-
mate of the Sistan region. This is analyzed through interpretive-historical methods for the historical
dimension and descriptive-analytical methods for the architectural dimension. This article exam-
ines the reflection of climate index components that have had the greatest impact on the structure
of historical buildings in Dahaneh-ye Qolaman. During the studies conducted on the data, among
the climate components examined; temperature, angle of sunlight, latitude, and wind have had the
greatest impact on the climate reflection components in the architecture of buildings. The results
of this research suggest that the building orientation, the use of a central courtyard in the building
plan, and the use of local materials have had the greatest impact on the architecture of Dahaneh-ye
Qolaman. Despite the Achaemenid use of flat roofs in their architecture, vaulted and arched covers
are used in the roofs in Dahaneh-ye Qolaman region.
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Introduction

The study of past architectural practic-
es and research on historical buildings
serves as a gateway to the future by
preserving a nation’s culture and iden-
tity. Familiarity with ancient history,
traditions, and beliefs can significantly
contribute to a deeper understanding
of Iranian art (Feyzi-Moghaddam et al.,
2022: 23). Historical research is a neces-
sity that aids in the formation of identi-
ty for societies, while also facilitating an
understanding of contemporary com-
munities. The recognition of authentic
social institutions and technologies ne-
cessitates an examination of their his-
torical antecedents. Within historical
studies, architectural history—despite
its relatively recent emergence in Iran—
has been inadequately explored. One of
the key sources for understanding ar-
chitectural history and the techniques
of past eras is the examination of sur-
viving historical buildings (Sarabandi,
2022: 4). A crucial aspect of analyzing
architectural history is acknowledging
the role of climate adaptation in past ar-
chitectural practices (Kooti et al., 2024:
43). Vernacular architecture, designed in
harmony with the environment, played
a pivotal role in ensuring comfort and
optimal living conditions. By under-
standing traditional climate-responsive
architectural techniques and integrat-
ing them with modern technologies, it
is possible to create an effective, envi-
ronmentally adaptive architecture in
contemporary times while maintaining
cost efficiency. This highlights the im-
portance of research on climate adap-
tation and its impact on historic build-

ings. Within this context, the present
study examines the climatic influence
on historical structures in Dahaneh-
ye Qolaman archaeological site in the
Sistan region of eastern Iran. This area
has received relatively little scholarly at-
tention. Given the unique climatic con-
ditions of the Sistan region, architects
across various historical periods have
prioritized climate-responsive design,
incorporating environmental consid-
erations into their architectural struc-
tures. Accordingly, this research aims to
analyze the influence of climate on the
structural characteristics of historical
buildings in Dahaneh-ye Qolaman. The
study aims to investigate how climate
has impacted the architectural structure
of historical buildings in Dahaneh-ye
Qolaman. The primary research hypoth-
esis is that a significant relationship ex-
ists between the climatic conditions of
the Sistan region and the development
of architectural features at the histor-
ical site of Dahaneh-ye Qolaman. The
sub-hypotheses are these: Temperature,
solar radiation angle, latitude, and wind
are the most significant climatic factors
affecting the orientation and spatial or-
ganization of buildings in Dahaneh-ye
Qolaman, and the implementation of
central courtyards and locally sourced
materials has been employed as strat-
egies for adapting to the hot and arid
climate in the architectural design of
Dahaneh-ye Qolaman.

Methodology

The nature of this study allows for an
understanding of historical architec-
tural practices and their application
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in modern architectural design, with a
focus on achieving climate-responsive
architecture. As such, it is classified as
applied research. Given its historical
context, the study first employs an in-
terpretive-historical approach, drawing
from archival sources and historical
documents. In the architectural analy-
sis, a descriptive-analytical method is
utilized, incorporating fieldwork and as-
sessments of existing structures.

Discussion

Through the examination of climatic
variables, including temperature, so-
lar radiation angle, latitude, and wind,
it became clear that these factors were
the most influential in shaping archi-
tectural responses to climate in the
historical structures of Dahaneh-ye
Qolaman. Among these elements, the
orientation of buildings, characterized
by inward-facing designs with central
courtyards, was primarily influenced
by temperature and wind. Additionally,
the use of locally sourced materials con-
tributed to the adaptation of architec-
tural structures to the regional climate.
Specific architectural features include
the northwest-southeast orientation
of buildings in response to prevailing
winds in Sistan, the application of vault-
ed roofs and central courtyards for shad-
ing and temperature regulation, and
the predominant use of adobe and mud
bricks—locally abundant materials
well-suited to the hot and arid climate.

Conclusion
Throughout history, humans have con-
tinually sought to develop architectural

techniques tailored to their local envi-
ronmental conditions. The Dahaneh-ye
Qolaman site, characterized by its hot
and arid climate, is a surviving remnant
of the Achaemenid era, where efforts
were made to integrate traditional Ach-
aemenid architectural principles with
adaptations to the environment of the
Sistan plain. Given the limited research
on climate-responsive architecture in
traditional Sistani buildings, particular-
ly in Dahaneh-ye Qolaman, this study
investigates the architectural tech-
niques and design strategies employed
in the site’s structures using a descrip-
tive-analytical and interpretive-histor-
ical approach. Findings indicate that
key buildings in Dahaneh-ye Qolaman,
selected based on their historical sig-
nificance and structural integrity, were
primarily influenced by wind, tempera-
ture, solar radiation angle, and latitude.
Among these factors, building orienta-
tion and inward-facing designs with cen-
tral courtyards were shaped by wind and
temperature, while locally sourced ma-
terials played a critical role in structural
adaptation. Notably, the predominant
northwest-southeast orientation aligns
with the prevailing winds of Sistan. Cen-
tral courtyards provide adequate shad-
ing, mitigating indoor temperatures.
Unlike the flat-roofed structures typical
of Achaemenid architecture, the build-
ings in Dahaneh-ye Qolaman incorpo-
rate vaulted and arched roofs. Addi-
tionally, adobe and mud bricks, readily
available and climatically appropriate,
are the principal construction materials
used in the site.
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Table 1. Climatic Determinants and Reflected Climatic Components in Architecture.
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Fig. 1. Map of Iran and Sistan and Baluchestan Province, and Dahaneh-ye Qolaman
(Adapted by Ancient Iranian Studies from a Map from Wikimedia Commons under a Creative Commons Licence CC BY-SA 4.0)
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Fig. 2. Distribution of Remaining Structures in the Dahaneh-ye Qolaman Site. (Mohammadkhani, 2012).
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Fig. 3. Building Density West of Building No. 3 in the Dahaneh-ye Qolaman Site.

sk oy g o S35 ol ailaie onlo
55 Sl adate LI glasl s 503, VY
iS Cosl 0l 31 50 (6,505 ks by Jolda
Ol 5 ol odaline LB oledke wlas glals s
23 el Ly (o ie 5 alde (5,5 3 g
2SS bl byplasle i olbdle alas
A K D goss Bkes 45 Whossy 6333
S5 fe 2 5 T e s ey S8
i 5> KB L sk b 5 el plazsle
jl.:.:.g B (Y J}v\>~) Sl 0l ’L"."\ BE
53 osa AU 5 baplale (63555 sla)s
ALV g 5 e SO S ol wlas

(¥ ) 315 20 a5l
lalias g3 JB 5 5 Oliee 5 20953
6JLQM

oled plazzlu sa glede wlas glaly i
Caple ¢ Sy 555 bl olgl 2oLV 5%
Slp Olged (ol aod L Cowl 03,5 10y 1,59

Oleitlur (633, 5 Cogr 5 Ll (S
¥ g 55 el plosil Gla o) 4 Ly
23 by 5ol a4 o L 53 e
4 abge 3 Gbaly ST 5 00y d5lne Laly
by b Sl B b s 5 o pdled o
Sradled Ojgpon gD Glas 3V oylel
Js Ll oo 5o ol pl &S o35 2 E 0 5
iy AL P ooled by 5o Golpmen
Sl oy S @ 4l 5 w0l
S opdld 5 bl S 5l Gl
5 el Dopgon bl S5 S
b S s ol b8 ea Bibos
GrS JE 5 edd Ca)y gliab J5s o>l
load calals Csly sl g 3 bz )3 (&
Wby 53 deeys B ozeas g J515

g dalg bl &) g0 S ol
Ol Sl 53 WolSys a3
AE e g 53 ol las dhexl
(Bl Conios & (Fely 255 ol l €3, s



fv Ancient Iranian Studies | 3kl o 5l 26lia s

LS Gl b goes s by SUiS 5 (5,8 Y s
Table 2. Orientation and Elongation of Buildings in the Dahaneh-ye Qolaman Site.
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Fig. 4. Width of Doorways in the Dahaneh-ye Qolaman Site.
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Table 3. Analysis of Central Courtyard Presence and the Ratio of Built to Open Spaces in Historical Buildings of
the Dahaneh-ye Qolaman Site.
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Table 4. Analysis of the Material Characteristics Used in Historical Buildings of the Dahaneh-ye Qolaman Site.
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Table 5. Analysis of the Thickness and Covering Type of Foundations, Bases, and Roofs in Historical Buildings of
the Dahaneh-ye Qolaman Site.
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