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Abstract

Problem statement: The way of organizing mosques, which can be expressed in the form
of a general shape, organizing a building plan, locating and decorating space, reflects the
thoughts of its builders. For a long time, paying attention to the direction of the qibla and
the formation of mosques on the map of settlements has been one of the most important
issues in shaping the structures of mosques.

Research objective: The purpose of this study is to offer the methods by which the gibla
is shown not only based on the position of the mihrab, but also in terms of the system of
movement and the ratio of mass and space in the volumetric form of the mosques. In fact,
it can be said that the purpose of the research is to know how to combine the religious and
customary axes in the mosques of Yazd.

Research method: This research examines the plans of mosques in Yazd by descriptive-
analytical and case study methods based on explaining their relationship with the
hierarchy and rituals of worship. The information required for this research was obtained
through library documents and archives of the cultural heritage, handicrafts, and tourism
organization (CHO) of Yazd, books, and articles related to the subject of research, as well
as field studies and visits.

Conclusion: It is concluded that the geometrical patterns of the plans of the mosques in
Yazd are influenced by the Qibla axis. In terms of their geometrical axes, there are three
categories: single axis, double axis, and multi-axis. In terms of geometric shapes, plans
include right-angled geometric shapes, a combination of right-angled, and non-right-angled
geometric shapes. In each of these mosques, depending on the regularity of the geometry of
the site plan, the architect has contemplated measures such as adding extensions and sidings
to the mosque or rotating the plan. Finally, a pure, ordered geometric space is obtained as
a result of purposeful design. As a result, despite solving the plan in the exterior structure
around the mosques, the axis of worship has been preserved as the most important direction
in organizing the plans of mosques in Yazd.
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Introduction

Architecture is the product of subjects such as
culture, construction background, and a subject
known as the software layer (Hammer, 2020,
105). In this regard, religious architecture is
regarded as a symbol of the cultural history
of any society, which can be investigated to
obtain the religious and sacred viewpoints of
societies (Knott, Krech & Meyer, 2016, 12-14).
By relying on an intermediary concept such as
rites, an architectural study can indicate layers
such as the worship of a superior being, God, or
any sublime religious concept and open a door
to the religious foundations of social groups
(Braunlein, 2016, 382). In Islam, the most
important building is the mosque, which has long
had a pivotal role in Islamic city planning. The
first mosque spaces were constructed in deserts
around Mecca; however, they only specified
the direction of Qibla (virtue of the place to say
prayers and establish a mosque) and the physical
structure of the mosque was not formed yet. In
the development of Islam, along with historical
developments, the structures of mosques also
changed. The first mosques in Islam included
the house of the Mohammad prophet and several
other houses in mecca or other roofed spaces
in the valleys outside Mecca (Kamil & Darojat,
2019, 42-44). Investigating this mosque shows
that in the following periods, the qibla element
is still the only condition to ensure the correct
worship in mosques. However, changes in the
shape of mosques that occurred due to cultural
and geographical differences can be effective
in discerning qibla. This study addresses Yazd
city, as one of the most important cities in Iran
with a worship background. The authors try to
demonstrate how the shape formation of mosques
still depends on and emphasizes the qibla
axis. The objective of this study is to describe
methods by which gibla is demonstrated not only
based on the location of the mihrab but also in
terms of the movement system and ratio of mass
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and space in the volume shape of mosques.
This study employed the descriptive-analytical
approach and case studies to investigate the plan
of mosques located in Yazd based on determining
its relation with the hierarchy and rituals of
worship. The required data was gathered through
library documents, the archive of the cultural
heritage, handicrafts, and tourism organization
of Yazd, books, and papers published in this area,
and field observations and investigations.

Research background

In previous studies on the geometry of Iranian
mosques in the plan, the geometry of these
mosques has been generally discussed, and only
a few studies have addressed their accurate
typology on a citywide scale, and most of the
conducted studies in this field discuss a single
building. Hojjat and Maleki (2012) in a paper
entitled “Convergence of Three Fundamental
Geometric Types & Genesis of the Persian
Mosque’s Geometry” investigated the archetypes
of mosques and the trend of their evolution
and then the origin and circumstances of the
appearance of the geometry of these mosques.
Then, three types of geometry used in the plan
of mosques are introduced, and finally, the
appearance of the present geometry in the plan of
Iranian mosques is attributed to the convergence
of these three fundamental geometrical types. In
a paper entitled “Geometric-spatial evaluation of
Tehran contemporary mosques by using thematic
analysis of religious” Raeesi and Noghrekar
(2014) employed content analysis based on the
interpretative analysis to extract three categories
for the mosque’s design including descriptive,
interpretive, and comprehensive. The conclusion
of this study showed that spatial geometry
principles of religious texts have received less
attention in new mosques compared with old
mosques in Tehran. In another study, Dahar
and Alipour (2013) analyzed the architectural
geometry of the Sheikh Lotfollah mosque of
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Isfahan to determine the geometrical relationship
of the prayer hall with the entrance of the
building. They concluded that the dimensions
of the prayer hall space are proportional to the
entrance dimensions and the location of this
space is correlated with the location of the
entrance of the building. Khademzadeh (2005)
in a book entitled “historic mosques of Yazd
city” provides an extensive introduction of
each of the mosques of this city together with
their associated documents and plans. Attarian,
& Masudi (2016) investigated the
proportions of the courtyards of Isfahan mosques

Momeni

belonging to the Safavid dynasty and addressed
the proportions of the sides of the courtyards of
these mosques. They concluded that the ratio of
the length to the width of the courtyards of the
mosques is closer to 1.118, but in their general
dimensions, peymoun (module) is used. The
scarcity of integrated research addressing the
relationship between the geometry of mosques
in the plan and worship rites is a reason for
conducting the current research.

Theoretical foundations

The worship axis is the main principle in the
arrangement and layout of religious spaces in
some religions. In some religions, this axis is in
line with a specific geographical direction, and
in some religions, such as Islam, it refers to a
specific geographical point (Forbes, 2017, 15).
The mosque, as a place of sajdah (prostration),
should have both the purity condition and be
directed toward the pure direction, namely qibla
(Ibn Manzur, 2005, 3-4; Al-johari, 1979, 232).
Qibla is described as the factor distinguishing
Prophet Mohammad from his adversaries (Dunn,
2001, 32), and adherence to gibla is a conscious
act that determines the boundary between the
followers of Islam and other religions. The
return of qgibla from Jerusalem to the Kaaba is
one of the most important religious events and
legislative laws facing people after the hijrah
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of Prophet Mohammed to Madina. The shift
in the direction of the qibla from Jerusalem to
Mecca was one of the most significant religious
events for Muslims following the migration of
the Prophet Mohammad from Mecca to Medina
(Tabatabai, 2018, 142-151).In the Mohammad
Prophet mosque, the wall toward the qibla acts
as the index of worship and comprises the main
element directing the space without any holes
damaging its wholeness. In the next mosques,
determining the wall toward the qibla was the
main priority. Therefore, the orientation of the
building toward the qibla and the prominence
of this orientation should be regarded as the
main and most evident approach in building
mosques (Akbarzadeh, Piravi Vanak & Mozaffar,
2019, 64). The arrangement of Muslims in their
congregation lines affects the shape of shabistan
and, consequently, the position of the mihrab
and its axis in the mosque (Guidetti, 2017, 62).
One of the two possible strategies to organize
the lines of prayers is to decrease the length
of the lines rather than increase the number of
lines, and the other is to decrease the number of
lines by increasing the length of the lines. The
choice of the Prophet Mohammad, which was
made based on the principle of the qibla and pure
geometry, made the lines perpendicular to the
qibla axis and the front line longer (Akbarzadeh
et al., 2019, 60). The transformation of the form
of mosques in the next centuries took place by
creating other spaces such as dome chambers,
magqsurah, two-part and four-part iwans, or
adding other spaces such as Khodaikhaneh (the
house of God in Persian), etc., which reduced
the initial readability of the qibla direction and
mihrab.

A similar tendency exists in the architectural
history of mosques across the Islamic world.
In other words, with respect to the architecture
of mosques from Andalusia and North Africa
to China, these types have been present, and
in all of them, the generality of lengthening
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and organization is observed not only in the
accuracy of the location of the mihrab but also
in the configuration of the courtyard, location
of the iwan, etc. In the architecture of mosques,
there are architectural arrangements that
emphasize the axis of worship. For example, in
Qubbat al-Sakhra (Dome of the Rock) mosque,
the Mihrab and the way of entering the space
are emphasized; in mosques in shabistan, such
as Qirvan and Ibn Tulun mosques, the way of
entering the shabistan and the axis of view to
the mihrab are emphasized; and in mosques with
the iwan, the iwans are emphasized (Al-Ratrout,
2013, 42). In Table 1, several examples of
mosques are provided in terms of the geography
of the expansion of Islam. The geographical
location of these mosques is shown on the left
side of the table. In mosques with shabistans,
due to the presence of columns and a wide
middle span, the qibla direction is clear. Indeed,
the effect of walls perpendicular to the wall
facing the qibla is evident. However, due to
more elongation in the direction of the qibla,
this effect is neutralized. Thus, the unifying
factor is the axis of the gibla. In some cases,
a form defect in the plan leads to a fracture in
this axis. However, the orientation of subspaces
along the main axis neutralizes this effect as
well. The special arrangement of elements
around an axis determines the visual strength of
an axial arrangement. In mosques with chartagh
and iwan, the arrangement can be studied
based on the location of the dome chamber
as well as the shape and width of the span of
iwans. In the following, the plan configuration
of the mosques of Yazd in terms of shape-axis
geometry is investigated, and the architectural
strategies devised for an orientation toward the
qibla direction in these mosques are discussed.
As can be seen in the figure, the rectangular
shape is desirable since in coordination with
geometry, a person has the best orientation by
being located in front of the wall facing the
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qibla, and the coordination of congregation lines
parallels the gibla-facing wall.

Geometry is not produced separately, and it is
the product of the function of the mosque and
its combination with the surroundings. Thus, the
form of mosques can be regarded as the product
of interaction between the design context
and the function of space, because of which
the extension, edge orientation, proportions,
symbols, regulations, and patterns of the use of
that function will be effective. In the approach
to space in the mosque, the presence of rituals
can be observed. The attention of mind and
body in prayer, whether it appears in the form
of attention to the content of prayer, or its
words and phrases, is associated with a higher
degree of attention to the spiritual direction
towards the House of God called the Kaaba in
Mecca (Dora, 2018, 60). Therefore, finding the
direction of the qibla in the prayer is one of the
most important formative aspects of the prayer
and, consequently, the mosque space as the
place of prayer. The criterion for determining
the axis is the subspaces in the plan and their
combinations (Elkhateeb, Attia, Balila &
Adas, 2018, 246), which can be expressed by
connecting and separating the spaces, decreasing
the mass relative to space, and placing a vertical
axis to reinforce the horizontal axis (Hamdani,
Rojak, Amalia, Hutami & Rosyidah, 2020, 85;
MirAhmadi & Mahdavipour, 2016, 105).

Research setting

Among cities in Iran, Yazd has a special place
due to the existence of the religious buildings
of different religions. However, due to the long
history of this city and its religious base, one
can always observe layers of the presence of
religion in the life and culture of its inhabitants.
different
mosques in the present-day Yazd including the

Considering the research context,

buildings of the historic part of the city together
with buildings added to the texture of the city
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Table 1. Investigating the plan of prominent mosques of the Islamic world. Source: Authors.
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during different historical periods were selected
and analyzed.

The method of determining the worship
axis in the mosque under study

As previously mentioned, not only the worship
axis must be demonstrated by placing the mihrab
in the wall facing the qibla but also it must be
recognizable with the help of full and empty

of the
arrangement of elements in the enclosure, and

spaces, the shape courtyard, the
the form and skyline. Regarding the recognition
of the axis, not only the pathways, but also the
shape, height, extent of empty space, and other
structural dimensions of the entrance-courtyard-
shabistan area and sometimes the dome chamber
must be mentioned. In other words, the above-

mentioned tools allow for the adjustment of the

The Scientific Journal of NAZAR research center (Nrc) for Art, Architecture & Urbanism




Bagh-e Nazar/

axis and/or their weakening and strengthening.
Conducting a comparative assessment of the
mosques shows that in the al-Rahman mosque,
despite the existence of more than one-geometric
core, the extension of the plan, the arrangement
of walls, and the boundaries of spaces prevent
the emergence of a strong axis relative to the
qibla axis. Thus, the plan layout remains uniaxial
in the direction of the qgibla. In this mosque, the
geometry and its extension emphasize the qibla
axis. In Bazare-No mosque, despite the presence
of two masses in front of the courtyard and
boundaries between two shabistans, the qibla-
facing axis can be discerned when entering the
shabistan. In addition, in Tal mosque, although
the mosque geometry has developed in a
disorderly texture, the geometrical order of the
layout of the shabistans of the mosque is
specifically in the form of a square in the anterior
shabistan and a rectangular in the posterior
shabistan.  The
characterized by the emphasis of the form on one

posterior  shabistan  is
axis, while the anterior shabistan is clearly
biaxial. In Pir-Hossein mosque, two analyses can
be discussed. If the entrance from the building
context is considered as an axis, the mosque is
biaxial; however, since in all mosques, the axis
is considered from the start of the presence of a
person in space, the uniaxial feature of the
mosque can be recognized. In this mosque, piers
and their thickness play a significant role in the
clarity of the qibla direction. In Omm-Salemeh
mosque, after entering the mosque, the shape of
the courtyard weakens the axis; however, in the
shabistan, due to a protrusion in the wall facing
the qibla, a strong, clear axis toward the qibla
appears. In Jome’e mosque of Maryam Abad, not
only the layout of the column but also the gradual
movement of walls to focus on the key role of
the mihrab has created a triangle with the mihrab
as its tip, which doubly emphasizes the direction
of the qibla. Among the mosque examples
provided, this building has a special plan, with
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its semicircle shape being of interest. In Haji
Mohammad-Ali-Arab mosque, the wall piers are
arranged in a way opening toward the qibla
increases, and this spatial configuration further
emphasizes the qibla axis. In terms of the
entrance rituals, there are also two tendencies
among uniaxial mosques. The first tendency
existing in mosques such as Omm-Salameh is
based on performing rituals along the gibla axis.
In this tendency, in the same passage system
from the entrance to the place of congregation
for prayer, the qibla axis is defined, and there is
no change in the angle of sight. However, in
Bazare-No mosque, the system of rituals is
conducted with a complete rotation in relation to
the gibla axis, such that the person saying prayers
must pass a portion of the pathway in the
direction opposite to the qibla. The general
similarity of uniaxial mosques is the emphasis
on their elongated shabistan space on the worship
axis. The shape of urban texture sometimes
forces the mosque to have an entrance axis,
different from the qibla axis, due to factors such
as the difference between the building entrance
and qibla direction or limitations resulting from
adjacency and/or structural and construction
measures. In these mosques, the shape of the
courtyard is sometimes acting as a factor
weakening the qibla axis. In other words, the
manner of the courtyard-pool extension and/or
arrangement of the garden system leads to the
emergence of an axis different from the qibla
axis. Therefore, in these mosques, more than two
geometrical cores are observed. Therefore, the
conflict between geometries in filling and empty
spaces, the emergence of iwans, and/or emphasis
of the thickness of columns in some plans as well
as increasing the thickness of the walls and
creation of openings such as iwan, maqsurah,
and other elements have led to the appearance of
a second axis against the qgibla axis. In Posh-
bagh mosque that was once outside the historic
texture area of Yazd city, after entering the
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shabistan, one must turn 90 degrees to face the
gibla direction. The height difference between
the two shibistans also emphasizes the area of
qibla. In other words, in this type of mosque, one
would face two subjects: the qibla axis and qibla
area, and the height and volume of shabistan show
the worship area, while the span of columns
emphasizes the mihrab. In Khorramshah mosque,
the form of entrance and approach to the dome
chamber does not even follow a vertical axis. Due
to the geometry of the courtyard and the
arrangement of volumes in its northern part,
discerning the qibla axis is difficult at the first
glance. However, the volume and location of the
dome chamber have been able to conceal this
drawback. In Zeinoddin-Aqa mosque, the general
form of movement from the entrance to the mihrab
indicates that not only the pathway of a person
breaks but also the positioning of passageways
might interfere with discerning the mihrab. The
same is observed in Kasnaviyeh mosque, where
after entering, one faces two passageways, such
that by breaking the movement to the right in the
shabistan, they would enter the gibla axis. In the
Nomalmir mosque in Yazd, the courtyards, play
the main role in weakening the qibla axis.
However, efforts to understand the gibla area via
the extension of the hall and the placement of the
shabistan with open spans facing it demonstrate
an emphasis on the qibla axis. In the Baghe-
Behesht mosque, the shape of the courtyard has
drifted away from pure geometry intentional in
favor of preserving the qibla axis; this indicates
that generating the qibla axis is preferred over
geometrical order and the formation of pure
In Abolmaali, Charkoocheh, and
Barkhordar mosques, the gibla axis is based on

geometry.

measures such as reducing the size of the
courtyard relative to the mass of the building, and
thickness of walls, and changing the position of
the pillars. In multi-axial mosques, in addition to
the gibla axis and its perpendicular axis, a third
axis is also used. These parts create the third axis
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as a result of rotation relative to the gibla direction
usually side spaces. The third axis is either the
location of parts outside the worship system such
as cheraghdar and education centers or the product
of changes in the physical structure of the mosque
over time. In addition, the irregular shape of the
site plan of the mosque and adjacent lands of the
mosque building is another reason for the
appearance of this axis. Regarding the
incorporation of side spaces, two strategies are
observed. First, the geometrical regularity of the
side spaces is not important, and the maximal
usage of the land area is a priority, which leads to
the minimum possible thickness of the walls. In
the second method, preserving the geometric
regularity is of importance, and thus, the largest
regular geometric shape is incorporated into the
spaces, and the remaining shapes are incorporated
into the wall. This case is seen in Jame Mosque of
Yazd. In some mosques, a significant part of the
building plan is not in the qibla direction. If
proportions reach 1, these spaces themselves
generate a two-axis, based on which the plan of
mosques can be regarded as quad axial. In these
mosques, the main effort is to maintain the
integrity of the general axis of the building,
particularly the shabistan toward the qibla, and
other parts of the building are considered as side
spaces supplementing the shabistan, which are
effective in the appearance of order. The courtyard
has no worship feature and is always acting as a
place of passage and/or division. The status of the
courtyard has decreased in the two previous axis
configurations, to the extent that in mosques such
as Kocheh-Khatib mosque, the courtyard was not
designed in the direction of the gibla. The axis
layout of rituals and attention in these mosques
are usually not formed along the same path. In
Amir chakhmaq mosque, due to the existence of a
smaller span compared with the anterior span, the
single-axis from the entrance to the mihrab is
emphasized. In this mosque, due to the placement
of entrances in the shabistan, the main axis is not
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Table 2. Approaches for the arrangement of worship axis in mosques of Yazd. Source: Authors.
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Discussion

Shabistan has a major role in determining the

worship axis, such as sometimes it emphasizes
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In this category of mosques, similar to biaxial mosques, the congregation lines to perform the act of prayer are formed along the gibla direction as well
as perpendicular to it, and due to the geometrical shape of the building land piece and/or the design of plan and shabistan, the second axis in these
mosques, which is perpendicular to the qibla direction, can be understood. However, what distinguishes this category of mosques from the biaxial

mosques is the existence of another secondary axis in the building plan, which seems, in some cases, to result from the incorrect determination of the
qibla direction in the shabistan. However, in some other mosques, with the proper orientation of the shabistans, this part of the building, whose axis is
neither along the gibla direction nor perpendicular to it, is devoted to the courtyard and/or side spaces of the mosques.
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the qibla direction due to its extension and
sometimes allows a view of the qibla area and
mihrab axis through its lower depth compared
with the courtyard. In cases in which the
expansion of shabistan relative to the scale of
the person might hide the axis, the shabistan
was divided into several parts to allow for the
recognition of the qibla area. In these mosques,
the qibla is addressed from the two aspects of the
axis and the area. In other words, the emphasis
is sometimes on the worship axis and sometimes
in the worship area, so that a person is directed
toward the mihrab after finding the area. The
courtyard usually has a key role in adjusting
the qibla direction, which occurs through the
extension of the pool and garden and/or its overall
extension. However, there are cases in which the
extension of the courtyard might be misleading.
After designing the shabistan, other required
spaces such as passageways, abdesthane, and
courtyard were placed adjacent to the shabistan
proportional to the required dimensions. Finally,
next to the main spaces, the remaining parts were
attached to main spaces such as the shabistan.
Iwans have a fundamental role in the formation
of the worship axis due to their receding shape
and depth as well as their usually higher volume
than other parts. The absence of a spatial center
of gravity in mosques particularly multi-axial
mosques reduces the possibility of a unit axis. In
this regard, the mosques of Yazd can be classified
into uniaxial, biaxial, and multi-axial types.

B. Vasigh et al.

However, in biaxial and multi-axial mosques,
further subtypes can also be observed (Fig. 1). In
general, the presence of iwan in these mosques
is sometimes so dominant throughout the main
shabistan that the qibla axis in the courtyard is
weakened. In addition, the extension direction of
the courtyard that can be an emphasis on the qibla
direction, such as Abolmaali Grand Mosque, is a
factor weakening the qibla axis. Considering this
direction scattering, the attention and ritual axis
can be differentiated in biaxial mosques.

Conclusions

Determining the qibla axis is one of the oldest
measures for the spatial organization of
mosques. In cases of the location of mosques
in the texture or the construction of mosques in
usually organic textures, solving the location of
the entrance to the worship space and worship
axis has always been a concern of architects. In
the solutions presented, avoiding the weakening
of the worship axis by the design has always
been a challenge. Design tools such as the
extension and shape of shabistan, the extension
and elements of the courtyard, volumes in the
building, and even distance between the column
spans, as well as the ratio between the mass and
space and the placement and number of iwans
affect the strengthening or weakening of the
worship axis. Therefore, in Shabistans, the effort
was to consider the worship axis and mihrab as
factors shaping the geometry, extension, and

Table 3. Classification of mosques based on worship axes (land and shabistan axes in blue, the qibla axis in red). Source: Authors.

Yazd mosques based on the analysis of axis

multiaxial

Biaxial uniaxial
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internal arrangement of the shabistans. However,
in other spaces such as the courtyard or the
general volumes of the building, emphasis on
the concept of qibla area is of interest. In other
words, in places where due to the above reasons,
approaching the shabistan becomes complex due
to spatial organization and different axis appears
in the plan, the span of iwans and also volumes
such as dome chamber and/or the skyline of
vaults indicate the qibla area. For this reason,
a person can recognize the qibla area in the
mass after entering the space. In the conformity
between the movement axis and attention path,
access in the shortest distance is not intended,
and following the hierarchy in accessing
the space and creating mental readiness are
inevitable. In some particular places, to reach the
attention path, it is needed to pause and rotate,
and in other places, a straight, uninterrupted
movement is needed. In the movement axis,
the only access to the location of interest is not
intended, and the creation of mental readiness is
a factor affecting the organization of the pathway
and arrangement of spatial hierarchy. Therefore,
despite geometrical differences which mainly
result from the conformity of the building plan
with the surrounding texture, approaches, and
strategies adopted by architects in determining
the qibla axis are the same and based on the two
methods of the worship axis and worship area
determination.
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