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Abstract

Troglodytic, as structures that are made without the use of usual materials
and just by digging the ground or rock and mountain, are important in
terms of issues such as adaptation to climate and environment and
the optimal use of energy. Isfahan province, as a vast province with an
area of about 106786 square kilometers and with different climates, has
many examples of troglodytic architecture. This research was based on
descriptive-analytical method and its aim was to study the distribution of
19 cases in Isfahan province and discover possible patterns and correlations
between their locations and various cultural and natural environments
factors. This study sought to answer these questions: 1) How is the
dispersion pattern troglodytic of Isfahan province, relative to elevation,
distance from water resources including seasonal and permanent rivers and
Qanat, slope, distance from roads, location relative to villages and cities
and climate and temperature? 2) If these troglodytic are correlated with
the mentioned factors, what is the reason of this correlation? And 3) is it
possible to determine the use of these troglodytic according to the results
of this research? The method was includes collecting information through
articles and reports related to archaeological surveys and excavations,
gathering spatial and geographical information of the studied troglodytic
such as geographical coordinates by field method and finally analyzing the
obtained information and classifying them by ArcGIS software. In order
to achieve more accurate results, the troglodytic were divided into two
categories based on function: residential troglodytic and defensive and
ritual troglodytic. Based on findings, it was found that those troglodytic
had residential use or generaly were used daily, are more correlated with
environmental and geographical factors. On the other hand, the second
category of troglodytic, which were built with the aim of hiding, are more
related to cultural and human factors. It can be said that in the dispersion
pattern of residential troglodytic, environmental factors and in the
dispersion pattern of defense and ritual troglodytic, cultural factors have
priority.

Keywords: Isfahan Province, Troglodytic Architecture, Dispersion
Pattern, GIS, Function.
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Introduction

Troglodytic architecture, as a special type of architecture, has been created
in line with the adaptation of human to the environment. Iran has a diverse
dispersion and classification in the field of troglodytic architecture. Isfahan
province has many types of troglodytic. Despite the existence of numerous
cases of troglodytic structures in Iran, this type of architecture has been
less interested by researchers than conventional architecture. In spite of
numerous cases of troglodytic structures in Iran, this type of architecture
has been less interested by researchers than conventional architecture.
Isfahan province contains a lot of types of troglodytic, but the number of
identified and studied ones are not many. In these studies the researchers
introduced the spaces, described the cultural materials obtained, presented
a time frame as the period in which the troglodytic were used, and explained
their possible functions. In archaeology, the study of the landscape and the
dispersion of the studied areas in relation to the environment has always
been important. This kind of research is done with the help of software
related to geographic information system (GIS). Many researches have
been carried out up to now in the field of using GIS, in order to study the
settlement pattern and dispersion of ancient sites and how they are related
to different geographical and cultural factors. But the troglodytic have
rarely been examined from this point of view. This research has studied
the dispersion pattern of 19 cases of troglodytic in Isfahan province in
relation to various cultural and natural environments factors by ArcGIS
software. The questions and theories raised in line with this research are as
follows 1) How is the dispersion pattern troglodytic of Isfahan province,
relative to elevation, distance from water resources including seasonal and
permanent rivers and Qanat, slope, distance from roads, location relative to
villages and cities and climate and temperature? 2) If these troglodytic are
correlated with the mentioned factors, what is the reason of this correlation?
And 3) is it possible to determine the use of these troglodytic according to
the results of this research? The theories raised in relation to the mentioned
questions are as follows: 1) the dispersion pattern of troglodytic in Isfahan
province is related to both natural environment factors and cultural factors.
2) Those troglodytic which dating coincided with the Mongol invasion of
Iran were used as shelters.

Identified Traces
The factors that have been investigated in this research to analyze the

dispersion pattern troglodytic of Isfahan province, among the most
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important factors are geographical, natural and cultural factors that
humans have always considered to choose the right place for various
purposes. The result of position analysis of troglodytic, based on these
factors, is as follows: 1) Elevation: With increasing elevation, the number
of residential troglodytic has increased, and the number of defensive and
ritual troglodytic has decreased. 2) Slope: Both types of troglodytic have an
inverse relationship with the slope, and the number of troglodytic decreases
with the increase of the slope. 3) Distance from permanent rivers: 40% of
residential troglodytic are located less than 500 meters from permanent
rivers. This study does not show a specific pattern about defensive and
ritual troglodytic. 4) Distance from roads: 20% of residential troglodytic
and 30% of defensive and ritual troglodytic are less than 500 meters away
from main roads. For distances more than 1000 meters, no meaningful
relationship can be seen in the case of residential troglodytic. But in the
case of defensive and ritual troglodytic, the number of troglodytic has
decreased with the increase in the distance from the roads. 5) Distance from
Qanat: In both groups of troglodytic, the number of troglodytic decreased
as the distance from the Qanat increased. 6) Distance from cities and
villages: All studied troglodytic are closely related to villages or cities and
are completely dependent on them. 7) Temperature: Almost all the study
troglodytic were located in areas that have very hot summers or very cold
winters. 40% of residential troglodytic and about 70% of defensive and
ritual troglodytic were formed in areas where the maximum temperature is

more than 40 degrees Celsius.

Conclusion

Based on findings, the dispersion pattern of a number of troglodytic in
Isfahan province is related to the factors of the natural and cultural
environment. The troglodytic that their function were residential or
generally for daily use are more correlated with the factors of the natural
and geographical environment. The defensive and ritual troglodytic are
mostly related to cultural and human factors and in their construction,
factors such as access to roads, hidden entrances, lack of easy access to
spaces, staying hidden and safe from dangers have been given more priority
than environmental factors. The reason for this correlation for residential
troglodytic is adaptation to the environment and harsh climatic conditions.
For defensive and ritual troglodytic that are more related to cultural factors,
the reason for this correlation was access to a suitable place to hide in order
to staying safe from the dangers and attacks of enemies or performing
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some secret rituals. Although both groups of troglodytic are related to a
factor such as temperature but by examining other factors we can see that
environmental and geographical factors have priority in the dispersion
pattern of residential troglodytic and cultural factors have priority in the
dispersion pattern of defensive and ritual troglodytic.
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Map. 5: Distribution Troglodytic relative to

permanent Rivers (Doostkafi, 2019).
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Map. 7: Distribution Troglodytic relative to
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Residential Troglodytic (Doostkafi, 2019)

o] oyluw! gaS Cuwd A;?..\.\S’I.i d?i” Judi 2&’,&&%36315%53

lga slod
S 5 opiiote 51 (o cadibate S coalil bt (AS)sbd g lga (Lo
05039y sy lS g aS cwl SlaaSeans § JsSuwe laaS s sl Jole
oL g creeipey ol 353 o0 G 487 Lolse 51 (So asledgy ooliuly)ge
hl> a8 (blie ;5 siogen el g (glod oSy cogSs gl |y o500 9 058
Wl 4 4 g3 ol e laglins b s Lupedlo 5 )8 b slagliwls
o) g 4 Cud S Gas j0 (olod bl . cawl caonl 35l i Led
WSeewd lalnad sloul L duwilys o poyo pue,S glbolio yd . cowl yiaS )l
o) o 9 b 4 5 o (slod BMxd ] aisles el )3 LoS 5l e (3o 50
e g Bpae 9io Sl o 0]y lusl a8 0y5l o 352940 ]y ()l ol
355 (S35 Gl ly (o adae lod s ioloys Lo ioleS sl (6551 5

NELPWI It

S st Sreet et SreeT weer
N
= ®
51 &
1 ]
x =
£1 1=
# z
g 2
5 -
r z
7 3
4 5
B 3.3 - 401 I - T
. o -4 ", g kil meters
S OUE AT 200 SOE PP SO0E

blin ) (ldlar BLoda (o 330 saiSeows plos Loy

333515 (635 j L slo linnnej Ly g )8 s lss (sl il 48 wslonis Bl
5 it loyuw s LoyS 5l ilapld 5 955 (ussle (yguae (sl bl il
el 03 0l 0y 5o 9058 1 Lo g (i) 4o c o) s (2o Ll
A plateds Jls olo pyipS )0 1o (slod sllas diiy sy 2l )2
oo Lo JBlas lgieds Jlw ole cyydyms yd g slod e diaS g Loo
dgd> g (A 4ids) LS)M L;lmd.;.f&_w.)}] VAT sé.)l.u d—"‘o ! 00 )9_|é.:.,o
lod diin a S wuxd S s iblie yd sl s —olis claasSecws 5l Ve
ol yo A ol oy ol el DS ol dm o Yo 5l o La gl o 19
Lo U dusy (sl poye 0390 pyS uids o a8 Sl 5l Jouad o ¢ 3blio



YFoY sl o d5amw By9 YA Bylois

H‘I:\l'E !\'0;!1’. M‘ﬁ;ﬂ'l’. 5‘]’0:!‘! 5"0“0‘( H'U'ﬂ‘l
N

E E
2 =
2 X
= =
5 =
& Bl
- a

AR gl
4 .l. e B 2
o e L2
B b s e paripe h

A6--133
A3.3--118

115 --103
% B -10.3--93 «
sl -93--85 £
5| -es--78 =

| BAREE] -

Il 5959 0 2 W 100 150 200

. 594 - J Kikarmetees

WDI‘HT ‘”'ﬂ".'t !ﬂ‘l‘;ﬂ'l Sl‘ﬂr'U‘T 50‘9"0'1' h'll‘VFk'

235033 yiy ot 4y oo LS 515 4y 095 Al poal plosil s £ gl
aS Wylo)l8 iblie ;o JeSume (sladiSaws pled 45000 (g o Led dieS
Wy o ol 5 yeS g ptuo s oS sl dmys A ds Lyl o lga (Lo A iug

(Vo anids) ol dm)d ¥ ke Sl g o180 claaiSecws gl dae oyl

S doms
O olpaol Gliw! glaaSceows 5l goluias Susly 68 rngi ool 5o
LS)Q'H} g ul.g,mo‘ ul.»._w‘ Lgl.b.)..fu_w.) L)")"UDL“’ )| .))9_9\‘\ )‘ JSHNA
a0 93 43 SIS uluslyy quyys 350 (SlBAS s it gl 4 ey Sl
Ls'“"ﬂ9 u_clﬁ\) LSLQJ.»SWQB 0y0)9) do ! L: 9 u"?g‘“‘“’ LS)_))KL) LSLQ.LSW.)
caad Bpo 45 SlaaiSeans 3l aSledg solaiwldyge oB)SL g dorume ¢y biuis
L g ol clles g wlyad 5l asle (guae Bua L b olel) oibols
508 10 1537 02lial3y 90 ( lay sied] JLac! 30 plov

Sl e (S e GhRly Gl ol 4 Gl )
s oo Lol 51 Lol s sliB g o3l g La (slails gy Jolis
Sy (B Splrl ArcGIS Jldlays SaS s a8 (ola Jlow g o siplonl
om o Jalse U ey lginol olias] (slbaiSccnss 5| (g3l STy (50
S 31 SOy el g5 o gl Gub .cawl ladye joSie  Siny

/

=

\

Gl g slos Bllae dneS Vo Al
(BBCawgd) T g s suSiws

< (YW
Map. 10: Absolute minimum temperature
for Defense & Ritual Troglodytic (Doostkafi,
2019).
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Tab. 1: Images of the studied Troglodytic (Authors, 2019).
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Tab. 2: Summary of the results based on the studied parameters for Residential Troglodytic (Authors, 2019).

Residential Troglodytic

class Number Frequency in%
S<5 6 60%
Slope (degree) 5<5<10 3 30%
20<S< 25 1 10%
1000 - 1500 2 20%
Elevation (m) 1500 - 2000 3 30%
2000 - 2500 5 50%
D <500 4 40%
Dist. Permanent River 2500 - 3000 1 10%
(m) D> 13 km 5 50%
D <500 6 60%
Dist. Qanat (m) 2000 - 2500 3 30%
3000 - 3500 10%
D < 500 2 20%
Dist. Road (m) 500 - 1000 3 30%
1000 - 1500 1 10%
2500 - 3000 2 20%
3500 - 4000 1 10%
4000 - 4500 1 10%
33-36 5 50%
Temperature(max) 36-39 1 10%
39-42 4 40%
Unit = Centigrade
(-18)-(-15) 1 10%
Temperature(min) (-14)-(-112) 3 30%
(-10)-(-7) 6 60%

Unit = Centigrade
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Tab. 3: Summary of the results based on the studied parameters for Defense & Ritual Troglodytic (Authors, 2019).

Defense and Ritual Troglodytic

Class Number Frequency in%

S<5 7 77.7%
Slope (degree) 15<5<20 1 11.1%
45<S<50 1 11.1%
500 - 1000 3 33.3%
Elevation (m) 1000 - 1500 2 22.2%
1500 - 2000 2 22.2%
2000 - 2500 1 11.1%
3000 - 3500 1 11.1%
500 - 1000 1 11.1%
Dist. Permanent River 2000 - 2500 1 11.1%
(m) 2500 - 3000 1 11.1%
D >13 km 6 66.6%
D <500 5 55.5%
Dist. Qanat (m) 500 - 1000 3 33.3%
3500 - 4000 1 11.1%

D <500 3 33.3%

Dist. Road (m) 500 - 1000 2 22.2%
2000 - 2500 2 22.2%

2500 - 3000 1 11.1%

D >4500 1 11.1%

33-36 2 22.2%

Temperature(max) 39 -42 3 33.3%
42 - 45 4 44.4%

Unit = Centigrade

(-15)-(-12) 2 22.2%

Temperature(min) (-12)-(-9) 1 11.1%
(-9)-(-6) 2 22.2%

(-6)-(-3) 4 44.4%

Unit = Centigrade
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