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Abstract

Semi-open spaces, which act as transitional elements between open and
enclosed spaces, play a central role in the spatial organisation of many
Iranian mosques. These spaces are important not only for their climate
responsiveness and functional use, but also for their significant impact on the
architectural identity and formal expression of mosques. Previous studies
have shown that semi-open spaces in mosque architecture help to modulate
climatic conditions and increase the flexibility and multifunctionality of the
building by creating a spatial hierarchy. However, the historical evolution
of these spaces has received little comprehensive study. This study aims
to investigate the semi-open spaces used in the architecture of historical
mosques in the Khorasan region (within Iran’s contemporary borders) in
chronological order. The research employs a descriptive-analytical method
based on field and library studies. To ensure the reliability of the findings,
all historical mosques of Khorasan registered on the National Heritage List
of Iran have been analysed. The sample comprises 151 historical mosques
dating from the early Islamic centuries to the Pahlavi era. These mosques are
scattered across the three provinces of North Khorasan, Razavi Khorasan,
and South Khorasan. The findings indicate that the transformation of these
spaces occurred either through the gradual modification of earlier forms
or through the emergence of new types of semi-open spaces in mosque
architecture. From the early Islamic centuries to the Seljuk period, these
spaces were mainly manifested as surrounding ravaqgs (arcades). A major
turning point occurred in the Khwarazmshah period with the replacement
of the ravaq by deep, high Twans, a development that continued into the
Timurid and Safavid periods. Notably, the emergence of the satavand during
the Timurid period, a feature that persisted until the Pahlavi era, marks
another evolutionary stage. From the Safavid period onwards, however,
a significant decrease in semi-open spaces is observed, culminating in
the Qajar period, when shabestant mosques with a courtyard became the
dominant design.

Keywords: Evolution Process, Semi-Open Space, Architecture, Historical
Mosques, Khorasan
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Introduction
Iranian architecture has always reflected the culture, climate, and ideas that
defined each historical period. One of its most prominent features is the
use of semi-open spaces, which play a crucial role in spatial organization
and in mediating between interior and exterior. These spaces, manifested
primarily in the form of Twans and ravags, are of particular importance in
Iran’s historical mosques, especially in hot and dry climates such as that of
Khorasan. Examining them can yield a deeper understanding of traditional
architectural principles and their relevance to contemporary design.
Previous studies have shown that semi-open spaces in mosque
architecture not only help modulate climatic conditions but also lend
flexibility and multifunctionality to the building by creating spatial
hierarchies. However, the historical evolution of these spaces and the
factors that drove their transformation have received less comprehensive
attention. This study therefore examines the form, function, and evolution
of semi-open spaces in the architecture of Khorasan’s mosques—within
the contemporary borders of Iran—from the early Islamic centuries to the
Pahlavi period. The central research question is: How did semi-open spaces
in the architecture of historical Khorasan mosques evolve from the early
Islamic period to the end of the Pahlavi era? The study also seeks to identify
the spatial models that emerged during this evolution through the analysis of
a sample of mosques and an examination of existing documentary sources.
The findings may contribute to a deeper understanding of historical Iranian
architectural principles and offer insights for the application of traditional
concepts in contemporary architectural design. This article first reviews the
research background and theoretical foundations concerning semi-open
spaces; it then introduces the scope and the sample of mosques under study,

analyzes them, and finally presents the research findings and conclusions.

Discussion

In the early Islamic centuries, the architecture of Khorasan mosques
developed according to a model consisting of a shabestan (columned prayer
hall) and a central courtyard surrounded by a ravaq (arcade); the ravaq thus
provided the semi-open space. This arrangement remained common until
the Seljuk period, when the ravaq was gradually replaced by the Twan.
During the Seljuk period, the Twan became established as a semi-open
element on the qgibla fagade (as at the Sangan Mosque), although it did not
initially offer direct access to the domed chamber. In the Khwarazmshah
period, the Twan emerged as the principal semi-open element, and its form
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underwent significant transformations, including an increase in height and
depth, the creation of opposing Twans, and the introduction of a transitional
iwan that linked the courtyard to the rear space. This development
continued into the Ilkhanid period, with examples such as the Dastgerdan
and Merandiz Jame* Mosques demonstrating the consolidation of the deep
iwan form with independent mihrabs and a notable expansion of spatial
dimensions.

In the Timurid period, earlier forms were retained, but new types
also appeared, including single-twan mosques (such as the Qa’in Jame"
Mosque) and four-twan mosques (such as the Goharshad Mosque). The
satavand likewise appeared for the first time, in the Jame® Mosque of
Azgad, where it was placed along the qgibla axis. During the Safavid era,
simpler models, such as single-Twan mosques, became widespread, and
the satavand acquired a devotional function. The elimination of the semi-
open space, which had already begun in the Timurid period, intensified,
and half of the surviving mosques from this period lack such a space.
Throughout the Afsharid and Zand periods, construction activity was
limited by political instability; nonetheless, earlier models were preserved,
the removal of semi-open spaces continued, and brick and adobe replaced
wood in the building of satavands.

In the Qajar period, the tendency to build shabestant mosques without
semi-open spaces reached its peak, and no significant formal innovation
occurred. This period can be regarded as the last phase of continuity of the
traditional model. During the Pahlavi period, the introduction of modern
materials altered the spatial structure, yet in some parts of Khorasan the

ravaq, ™wan, and satavand continued to be employed on a limited scale.

Conclusion

In the early Islamic centuries, the architecture of Khorasan mosques
developed according to a model consisting of a shabestan (columned prayer
hall) and a central courtyard surrounded by a ravaq (arcade); the ravaq thus
provided the semi-open space. This arrangement remained common until
the Seljuk period, when the ravaq was gradually replaced by the Twan.
During the Seljuk period, the Twan became established as a semi-open
element on the qibla facade (as at the Sangan Mosque), although it did not
initially offer direct access to the domed chamber. In the Khwarazmshah
period, the Twan emerged as the principal semi-open element, and its form
underwent significant transformations, including an increase in height and
depth, the creation of opposing Twans, and the introduction of a transitional
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iwan that linked the courtyard to the rear space. This development
continued into the Ilkhanid period, with examples such as the Dastgerdan
and Merandiz Jame® Mosques demonstrating the consolidation of the deep
iwan form with independent mihrabs and a notable expansion of spatial
dimensions.

In the Timurid period, earlier forms were retained, but new types
also appeared, including single-Twan mosques (such as the Qa’'in Jame"
Mosque) and four-twan mosques (such as the Goharshad Mosque). The
satavand likewise appeared for the first time, in the Jame® Mosque of
Azgad, where it was placed along the qibla axis. During the Safavid era,
simpler models, such as single-iwan mosques, became widespread, and
the satavand acquired a devotional function. The elimination of the semi-
open space, which had already begun in the Timurid period, intensified,
and half of the surviving mosques from this period lack such a space.
Throughout the Afsharid and Zand periods, construction activity was
limited by political instability; nonetheless, earlier models were preserved,
the removal of semi-open spaces continued, and brick and adobe replaced
wood in the building of satavands.

In the Qajar period, the tendency to build shabestani mosques without
semi-open spaces reached its peak, and no significant formal innovation
occurred. This period can be regarded as the last phase of continuity of the
traditional model. During the Pahlavi period, the introduction of modern
materials altered the spatial structure, yet in some parts of Khorasan the

ravaq, Twan, and satavand continued to be employed on a limited scale.
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Tab. 1: Diagram of the types of spaces in this
research (Authors, 2024).
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Fig. 1: The Terminal Iwan (left) and the
Transitional Iwan (right), (Authors, 2024).
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Tab. 2: Historical periods and names of
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Fig. 3: An example of the spatial configuration

of an early Iranian mosque (Toghraei &
Nami, 2020).
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Fig. 4: Architectural Remains of the Rabat-e
Ziarat Mosque (Authors, 2021).
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Fig. 5: Architectural Details of the Rabat-e
Ziarat Mosque (Authors, 2021).
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Fig. 6: The Jameh Mosque of Roshtkhar
(Authors, 2021).
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Fig. 7: Plan of the Kushk-e Ferdows Mosque
(Labbaf Khaniqi & Saber Moghadam, 2006).
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Tab. 3: Typology of Semi-Open Spaces in the
Seljuk Period (Authors, 2024).
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Fig. 8: The Jameh Mosque of Sangan
(Authors, 2021).
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Fig. 9: Plan of the Jameh Mosque of Sangan
(Hosseini, 2015).
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Tab. 4: Typology of Semi-Open Spaces in the

Khwarazmian Period (Authors, 2024).
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Fig. 10: The Mosque of Kakhk (Authors,
2022).
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Fig. 11: Plan of the Iwan of the Kakhk
Mosque (Cultural Heritage Organization,
2002).
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Tab. 5: Typology of Semi-Open Spaces in the
Ilkhanid Period (Authors, 2024).

b ylono 3 jbdos (LAS Jood puw axlllae 35,513 g Ry

Sygo U (S 5]
sliad o e o plie)led cow diled ( S 5y90 3l ouslels 4y dxlue

W ey jo olad 48 wade glaglel Lulas S Ss  Slel Ldes
ISR u].))gv_w.) L;NJS 9 32y C_ol_‘> w‘ylgd J&L».wo U L;J&L».wo )9
4S5 U3 o0 olidd 0393 ol 53 g § SEE sabiwe (Ll (cuyy N5 0
693.”)‘)“] )dol U‘" 45“3_3‘0.)9.3 )l.bu])_’mo Lr’l.tbuly‘ Ls‘)l.b)_u LQL.» u_&l
5 4l 8w palas Lalo 5y 50 ¢ ol ;o .S o wnli ]y dnte sla gyl

.J.")b

Seilows b oS oW Shdess paic
- - Glo
Lado [)19.’.‘
(Ve (GB)5) 528550 ol s (\\“‘.;‘::;;T»Js)a 2ol o
i | .

(VFRQ ¢ 5.5,155) sl 31 ol domno (VYWAD pio o g (Seils BU) ctranld 31 gl s




V¥o0) o335L Byg3 FA bylaib

Shodess sliad (s conts ;S0ko (Gygans )90 colosly Ul Ll

Sbdes sliad oo b 5l (pladisel (Lo e )3 -l i bins 55 Sls]
(Sl 7o b g gl domue dlajl tcanl ssalive BB 0)g0 0l 50 55
Shlo s lue (loys bl W8 gt 7, b dg il ol dxano 9 ylobli>
392l el e 5 liwss gals dtwe 92 o (2B ge0 GLdews (sLiab
@ Sl S5 65N s Sl azans 5 5 gals dzeans 5 Slgolsd o SIL
093 =l 53 el gl - Asled gy jame iy (sLiad g g bualie slaglae]
Atus «Blad xols dotune :ailo 1354 o0 0dBLie i Juako el 31 oladiges
2Ly S ds (192w (SlAdg03 50 Juabo (lgal bl gol> duns 5 g
285 gal drane ey ot sl o yalls oyylite 5 Slgablo (981 ) dpede
03,5 (soya (T9lite (66131 GLdess (sLind lgie b wgliw 3l oolarwl L 35

/

Fos S5

9 Sygosd By93 jLrden sLiad glasl :F Jgar

VO (BG,K) of dged
Tab. 6: Typology of Semi-Open Spaces in the
Timurid Period (Authors, 2024).
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Tab. 8: Typology of Semi-Open Spaces in the
Afsharid and Zand Period (Authors, 2024).
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Fig. 12: Emergence of the Iwan in the Seljuk
Period (Authors, 2024).
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Fig. 13: Transformation of the Qibla Iwan’s
dimensions and the emergence of the opposite
iwan in the Khwarazmian Period (Authors,
2024).
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Fig. 14: Emergence of the Transitional Iwan
in the Khwarazmian Period (Authors, 2024).
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Tab. 15:Evolution of the Proportions of the
Transitional Iwan across the Khwarazmian
Period, Ilkhanid Period, and Timurid Period
(Authors, 2024).
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Tab. 16: Quantitative Variation of Iwan in
Timurid Period (Authors, 2021)
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Fig. 17: Satavand with Visual Connection to
the Landscape (Authors, 2024).
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Fig. 18: Wooden Structural System of the
Jameh Mosque of Azghad and the Jameh
Mosque of Khiva (Belali Oskoui & Ashtiani,
2020).
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Fig. 19: Comparison of the Iwan in the
Safavid period and pre-Safavid periods
(Authors, 2024).
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Fig. 20: The Function of the Terminal
Satavand from the Timurid to the Safavid
Period (Authors, 2024).



N\

#EA s o

/

e sliad iy 5o 1YY jmguai B
L (s g (Cwly) bl gy (Slmnnls

OFY (HB5)K) (o) bl
Fig. 21: Mosques without Semi-Open Spaces:
a Shabestani Mosque without a Courtyard
and a Shabestani Mosque with a Courtyard
(Authors, 2024).
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Fig. 22: Transformation of Materials and
Construction Techniques from Timber
Structures in the Safavid Period to Masonry
Structures in Subsequent Periods (Authors,

2024).
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