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As announced in the editorial of the previous issue, the 
19th issue of ArchiDOCT presents a second collection of pa
pers that explore the theme of ‘temporality’ in architecture 
and the built environment from a theoretical or an applied 
standpoint. Once more, a variety of approaches, insights, 
and opportunities for research that arise from considering 
time in its heterogeneous dimensions and manifestations 
such as time, speed, rhythm, sequence or horizon have 
been handled. 

The concept of temporality is, undoubtedly, an inex
haustible source of suggestive lines of research ranging 
from the more theoretical to the more applied and linked to 
contemporary problems. One of the most relevant current 
problems is the climate crisis caused by an excess of carbon 
dioxide in the atmosphere, as well as the incipient short
age of certain raw materials. Both realities can no longer 
be ignored and the way we inhabit the planet and satisfy 
our needs must necessarily be based on responsible and 
sustainable production and consumption. This is precisely 

the wording of Sustainable Development Goal 12 of the 
United Nations. Producing and consuming responsibly is a 
need that can be addressed through multiple approaches 
and proposals. One of them is to provide greater durabil
ity to those means that we require for an adequate and 
comfortable day-to-day life, and herein architecture plays 
a fundamental role. If the buildings, public spaces, and in
frastructures that we design and materialize have greater 
durability, they will not need to be updated, repaired or re
placed so frequently and, therefore, we will save significant 
amounts of materials and energy, reducing the pollution of
ten necessary to produce it. 

Durable buildings and works have often been related to 
heavy, robust solutions, with an important massive charac
ter, since these features presumed them to be better able to 
withstand the effects of the passage of time. This type of 
materiality has allowed many buildings to reach our days in 
more than acceptable conditions, being this circumstance 
especially convenient when they are relevant pieces in the 
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history of architecture, have a special symbolism in the 
community where they are located, or, at least, continue 
to provide an adequate service. Paradoxically, however, this 
mass character can sometimes be counterproductive. When 
the comfort standards and tastes that a building satisfied at 
the time it was erected expire faster than its materiality and 
upgrading is not advisable or possible, ending its useful life 
can be a major problem. The amount of materials that we 
can recover in a condition to be relocated or reinserted in 
production chains is usually low. In addition, large quan
tities of rubble and waste are generated, producing a huge 
energy expenditure. 

On the contrary, everything that is projected as tempo
rary has a very different character. Its announced expira
tion leads designers to choose materials and solutions that 
require little investment, simplicity in assembly and fu
ture disassembly, and consequently little waste. Materials 
are usually light, easy to move and place. Screwed joints 
abound, easy to reverse, and making possible the recovery 
of the intervening parts without any damage that could in
validate them. Many pavilions of numerous world’s fairs are 
magnificent examples. A large number of them has been 
perfectly dismantled and reassembled in new locations, ex
tending their useful life and the service they provide to so
ciety without any substantial need for new materials and 
with much lower energy consumption than would be re
quired for a completely brand new building. But there are 
many other examples such as train stations, where, curi
ously, the weather is a frequent topic of conversation. 

Let us use as an example two train stations located in 
the city of Valencia in Spain. The grand old Estació del Nord 
designed by Demetrio Ribes is one of the architectural jew
els of the city. This monumental and patrimonial charac
ter exempts the building from being analyzed strictly from 
the point of view of its functionality and the adequacy of its 
configuration for the use that it provides today. And, for
tunately, this is the case, because its demolition would re
veal the low percentage of recoverable materials and, con
sequently, the immense amount of waste that would be 
generated. Just five hundred meters away, the Estació de 
València-Joaquim Sorolla was inaugurated in 2010, a tempo
rary infrastructure to accommodate high-speed and long-
distance trains connecting the city with the rest of Spain. 
Prepared to be replaced at any time by the future high-
speed rail station when the tunnel through the city is fin
ished, this station was born with an apparent announced 
expiration date. Its steel structure, serial and repetitive, the 
bolted joints of the different elements and the simple and 
modular nature of most of the construction systems used 
in its facades, partitioning and coverings make the future 
dismantling of this building simple and with a great capac
ity to recover the pieces that compose it. All this makes it 
a tremendously contemporary building, capable of provid
ing a magnificent response to the needs of its time. Thus, 
the characteristics of temporary buildings and infrastruc
tures in terms of lightness and capacity for easy recovery of 
the elements of which they are composed should also be the 
features of the architectural production which is not neces
sarily scheduled to be temporary. 

Temporality is undoubtedly an interesting topic. Re
searchers from all over the world have proven this to be 
true with an amazing an unexpected massive response to 
the call made by the journal for its eighteenth issue. The re
markable set of papers presented in that issue is now com
plemented with a second collection of manuscripts which 
the Editorial Committee of ArchiDOCT invites you to enjoy. 

“Sensing Time: Temporality in the Design of Build       
ings and Open Spaces”    is a good-practice example by 
Madlen Simon . This American architect was educated at 
Princeton University and has focused on design thinking 
as a researcher and educator, currently at the University of 
Maryland. She considers that while scientific method is a 
manner of discovering what is, design thinking is a method 
for envisioning what it should be. She puts design thinking 
into practice to envision better futures for people and com
munities. In her own words, Professor Simon’s current work 
weaves together threads of research, teaching, and service 
into the whole cloth of integrated design thinking; turn
ing the narrative of her work into a kind of tapestry with 
up to six main strands in the weave: History and Theory 
of Design Education, Design Thinking, Design History and 
Criticism, Design Practice, Environment/Behavior Studies 
and Urban Design, and Design Thinking for Academic Lead
ership. Madlen Simon’s works have received numerous 
awards and recognitions, including the award for the best 
paper presented during the EAAE-ARCC International Con
ference & 2nd Valencia International Biennial of Research 
in Architecture in 2020. Her manuscript for the nineteenth 
issue of our journal introduces a very stimulating view of 
temporality in architectural design. Instead of being some
thing to be fought or hidden, the effects of the passage 
of time take center stage as a positive aspect that gives 
character and interest to the spaces we inhabit. Her paper 
proposes a framework to compare the design of buildings 
and open spaces across this relevant dimension, analyzing 
temporality according to different and suggesting lapses of 
time: moments, days, seasons, and history. 

The first manuscript is written by Stefano Sartorio  and 
Francesco Airoldi , both PhD candidates at the Politecnico 
di Milano in Italy. The work, titled “Effects of Spatial    
Modelling on the Perception of time. Definition of         
Places Through Temporal Typologies”   , constitutes a re
markable theoretical approach to the relationship between 
time and architectural design. In addition to aspects pre
viously mentioned, such as the consequences of the pas
sage of time on buildings or cyclical perception variations, 
these Italian researchers focus on other sides of the concept 
such as duration, simultaneity, instantaneity, or endurance 
enhanced by spatial possibilities employed in architectural 
design. They argue that if space and time are frequently re
lated, then the manipulation of space has a necessary con
sequence on the perception of time. Their research is illus
trated by means of effective examples and some interesting 
final thoughts on highly topical problems such as the de
population of inland areas in several southern European 
countries such as Italy or Spain. 

The second manuscript is entitled “A Spatial-temporal   
Network-Science Based Study of Walking in Urban        
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Green Spaces: A Case Study of One-North Park”        and is 
written by Anjanaa Devi Srikanth  , a PhD candidate at the 
Singapore University of Technology and Design, and by her 
thesis advisor, Thomas Schroepfer , a PhD architect and 
engineer educated at Harvard University, whose work fo
cuses, mostly and in his own works, on the increasingly 
complex relationship between design and technology in ar
chitecture. Their paper deals with time as a parameter to 
be considered when understanding and predicting pedes
trian flows in projects which are not built yet. Their work 
proves a comparative analysis of temporal correlations be
tween metrical correlations in a Spatial Network Analysis 
too and observed pedestrian flows using as one-north Park 
in Singapore as a case study. It also presents insights gained 
on walkability in the park on a temporal basis. 

Luis Bosch-Roig  and Marina Docci  are the authors of 
the third manuscript. He is a PhD architect and professor 
at the Department of Architectural Projects of the Univer
sitat Politècnica de València in Spain. His research focuses 
mostly on architectural heritage interventions, especially 
in the dialogue between new additions and preexisting re
mains. She is a PhD architect and associate professor at the 
Department of History, Representation and Restoration of 
Architecture of the Sapienza Università di Roma. Her re
search addresses the conservation of architectural heritage 
and the history of architecture. Their work, titled “Time as   
a Design Resource in Architectural Heritage interven      
tion”. The Case Study of the Conversion of the Escue         
las Pías Church into a Library"      is strongly connected with 
their doctoral research and focuses on the importance of 
time when reflecting on pre-existing architecture. They ar
gue that the different stages in a monument’s life are fun
damental factors in the design process, requiring under
standing of its past, recognition of its present and a good 
strategy for its future. 

The fourth manuscript contains the results of the doc
toral research of Nooshin Esmaeili , an architect, PhD can
didate and sessional studio instructor at the University of 
Calgary, and her thesis advisor, Brian Robert Sinclair  , a 

PhD architect, award-winning professor of architecture and 
environmental design, and former Dean in the Faculty of 
Environmental Design, EVDS, at the aforementioned Cana
dian university. His expertise, experience and engagement 
span the breadth from science and technologies to art and 
humanities. “Soul, Space + Time: Exploring Temporality       
in Architecture with Reference to Sufism”      deals, in their 
own words, with the continuous dance of the universe, the 
cosmos, and nature with time. According to the authors 
since ancient times, architecture has played a significant 
role in establishing a link between the divine and the sacred 
through space. This is especially obvious in many wisdom 
traditions and spiritual practices such as Sufism, and in ar
chitectural styles such as the one of Persia. 

Juan José Barrios Avalos    and Jordi Franquesa Sánchez    
are the authors of the fifth and last manuscript of this issue 
of the journal. The first researcher is a Mexican architect 
and PhD candidate at the Department of Urban and Re
gional Planning of the Universitat Politècnica de Catalunya. 
His thesis advisor, Jordi Franquesa, is a PhD architect and 
professor at Barcelona Higher Technical School of Architec
ture in Spain. His research deals with architectural educa
tion as well as with the dynamics of territories and how we 
inhabit them with a special focus on phenomena as topi
cal as depopulation. Their essay, titled “Urban Restructur 
ing of Agricultural Productive Models in Hydrographic        
Basins Under Water Stress. The Case of the Nazas and           
Aguanaval Rivers”  argues that the history of a town is of
ten the history of its water and that the passage of time 
shapes the territories and human settlements, and the use 
of the water that flows through them is one of the fac
tors that most conditions their configuration. The case of a 
Mexican basin is used as an example to demonstrate their 
hypothesis with a remarkable interesting research method
ology. 
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With the rapid development of technology and the enormous amount of data we receive 
daily, most of our attention and awareness are given to the outside. One seems to be 
separated from their inner self as if they are merely trained to adjust and adapt to this 
fast-paced world. This has impacted our lifestyles, relationships, and our overall 
definition of life. Humans no longer have the same relationship, harmony, and balance 
between the external and internal world, which can be seen in nature and in all other 
living things. The universe, the cosmos, and nature are in a continuous dance with time. 
All their components are evolving and transforming from one state to another, day by day 
and season by season. But in the midst of all these variations and uncertainties, there is 
life (Jaan جان), which is constant and infinite. The immortality of life/soul/spirit/Jaan 
makes it eternal and timeless. We are more than our physical body; similarly, 
architecture is more than bricks, glass, and concrete. Since ancient times, architecture 
has always played a significant role in establishing a link between the divine and the 
sacred through space. By aligning and merging the physical, tangible world with the 
intangible quality of space and place, architects and designers could enhance how we 
interact with our surroundings and with one another while also enhancing the quality of 
architecture. This is one of the most important tenets evident in wisdom traditions and 
architectural styles such as Persian architecture. Sufism, not only as a unique form of 
spiritual practice but also as a school of self-knowledge, truly reflects the interplay of the 
external world (zahirظاهر) with the internal (batin باطن). This research attempts to explore 
the profound and rich layers of mysticism that are embedded in Persian architecture. The 
authors also aim to provide insight into how this style of architecture is inspired through 
its deep-rooted focus on reuniting the physical dimension of each individual with their 
inner beings, as well as bringing both realms in balance and harmony with the universe 
and nature. By integrating a literature review, this research then adapts the 
phenomenological inquiry of hermeneutics to investigate and analyze the concept of 
temporality through the lens of Sufism, understand the connection of the material world 
with the ethereal aspects of space and the importance of light and shadow in sacred 
architecture. This paper argues that architecture is a medium to create experiential 
moments in space, where one can unite the external world (temporal) with the internal 
realm (atemporal) on the journey to self-cognition. The research proposes a new lens for 
architects and environmental designers to compose spaces beyond the ordinary. Today, 
where all the attention is given to the physical aesthetics of the building rather than the 
quality of space, we lack enriched environments to lift our spirits and create a healthy 
atmosphere for our physical well-being. In such a perplexing world, the current research 
offers a new lens and perspective that connects the physical with the metaphysical, the 
outer with the inner, and the visible with the invisible. 

1. Introduction   

“Do you know what you are? You are a manuscript oƒ a 
divine letter. You are a mirror reflecting a noble face. This 
universe is not outside of you. Look inside yourself; every
thing that you want, you are already that.” 
~ Rumi ~ 

Time and space are inextricably linked. They comple
ment one another and give each other meaning. They are 
also both fundamental aspects of architecture. The three 
dimensions of width, length, and depth are found in space, 
while the fourth dimension is time. It is through time that 
space becomes activated, while they both encompass the 
physical world as we see and perceive it. Architecture is en
countered and its meanings are understood through one’s 
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full presence in space, even though the experience is not 
perpetual. To access the transcendental aspects of the in
ternal world made evident through the external, the idea 
of temporality offers a valuable description of how we per
ceive both dimensions in a more concrete way. 
Temporality is both important in architecture and in Su

fism - the mystical dimension of Islam. This study was per
formed to explore the concept of temporality and time in 
Persian architecture through the lenses of sacrality and Su
fism. The goal is to connect the idea of the external (Za
hir) world with the internal (batin) and explore the impor
tance of the physical world for understanding and grasping 
the metaphysical. In other words, the seeker (Salik سالک) 
must pass through the transitory physical world as a way, 
or Shari’at, to arrive at the truth, or Haghighat. In the in
troduction of the book “Sense of Unity”, Dr. Hossein Nasr 
also highlights: “There is nothing timelier today than that 
truth, which is timeless, than the message that comes from 
tradition and is relevant now because it has always been 
relevant. Such a message belongs to a now which has been, 
is, and will ever be present” (Ardalan & Bakhtiar, 1973, p. 
xi). In Sufism, students learn to understand that they are 
one with everything in the universe, even the cosmos. This 
is a similar concept in architecture, where all the elements 
come together to create a moment and convey a message 
as a whole. The work of architecture should be viewed as a 
totality rather than as the sum of its components—gestalt 
(Sinclair, 2000). 
To date, only a limited number of researchers have dis

cussed and explored the notion and relationship of time 
and temporality in sacred architecture, specifically through 
the lens of Sufism. This research is different as it focuses 
on bringing an ontological concept of temporality and con
necting it with the physical world of architecture. In the 
pages that follow, it will be argued that temporality is im
portant both in the spiritual aspect of our life as well as our 
physical experience of architecture in connecting us with 
the essence of self. To achieve the ultimate truth (haghighat 
 on the Sufi path, the seeker must transition from the حقیقت
temporal (mortal) to the atemporal (immortal). This paper 
attempts to demonstrate a similar notion in architecture 
where the spirit and essence of the place can only be 
grasped by looking beyond the walls and the floor, the brick 
and mortar. By employing phenomenological modes of in
quiry, this paper attempts to illuminate the concept of tem
porality and time in architecture, through hermeneutics 
and examines the importance of light and shadow in the ar
chitecture of sacred spaces. By employing phenomenologi
cal modes of inquiry, this paper attempts to illuminate the 
concept of temporality and time, in architecture through 
hermeneutics and examines the importance of light and 
shadow in the architecture of sacred spaces. 
This effort will provoke a new lens for making places 

that are not just objects but moments, where people may 
feel and be fully present. This research will contribute to 
a deeper understanding of the metaphysical and atemporal 
aspects of architecture in creating spaces that are beyond 
form and matter. By embedding and coding spaces into 
a specific mode of experience and character, we can add 

depth to architecture and create transcendental environ
ments. This paper begins by defining sacred space as well 
as introducing Sufism and its interpretation of time and 
temporality in connection to architecture. It will then go 
on to explain why and how temporality and time are man
ifested in Persian architecture from the mystical point of 
view, with a focus on light and shadow, to create environ
ments and spaces that promote a sense of balance and unity 
between the self and the external world. 

2. Transcendental architecture    

Buildings are designed to have different purposes. De
pending on the purpose of the structure and the program, 
some buildings are exclusively designed to serve as shel
ters. The second category includes places that are not only 
functional but also designed to provide a more human-cen
tered experience and participate in the health and well-
being of the occupants, from feeling charged and uplifted 
to peaceful and healthy. Historically, sacred places have 
been among the second category, where, through inducing 
a sense of mystery, timelessness, and wonder, they have at
tempted to bring man closer to the Divine on earth. Sa
credness is defined by Pallasmaa as “a feeling of transcen
dence beyond the conditions of the commonplace and the 
normality of meanings” (Pallasmaa, 2015, p. 19). Pallasmaa 
continues by elaborating on the nature of our connection 
with the sacred space, where all the “physical characteris
tics turn into metaphysically charged feelings of transcen
dental reality and spiritual meanings” (2015, p. 19). De
spite the widespread misconception that sacred spaces are 
all places of worship, they need not be affiliated with any 
religion. A sacred space can be a garden, a mosque, or even 
a library. As Paul Goldberger explains, sacred space can be 
defined as “the use of material forms to evoke feelings that 
go beyond the material and which cannot be measured” 
(2010). 
Most people believe that architecture is a type of out

ward and material art that uses space to define human ex
istence and activity (Pallasmaa, 2016). To better illuminate 
the existential characteristics of space, Norberg-Schulz in
troduces the idea of Genius Loci, or “Spirit of place” in 
architecture. This is a quality that can facilitate the cre
ation of meaningful spaces and poetic atmospheres beyond 
the physical dimension. He explains that the interaction of 
people with places is based on their disposition and recog
nition of the space - one can dwell when he can “orient” 
within and “identify” himself with the environment he is 
placed in (1980). We are interconnected with our surround
ings, and our relationship with our environment affects 
how we see and comprehend space. Through the concept 
of ‘self in place’ or ‘self-transcendence’ (Birch, 2014). As 
Chang states, the sense of place is the result of a “fuller 
engagement of the self in place.” This is due to the fact 
that “the development of the self moves from individual
istic concerns to harmony with other beings as it grows in 
wholeness (i.e., maturity, spirituality)” (2015, p. 140). She 
then defines “self” as “the coherent whole” or the "uni
fied consciousness and the unconscious being of a person 
(Chang 2015, p. 140). 
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Figure 1. Transcendental experience and the relationship of architecture with the self           
Source: (Esmaeili & Sinclair, 2021) 

Spaces with mystical qualities aim to act as a conduit, 
linking us and cultivating our connection with what other
wise would be inaccessible—the Divine. The one that "has 
neither beginning nor end, for it is timeless, and there is 
no place for him to be known by location or attributes. Pro
fessor Nader Angha states, “All manifestations are the sin
gle melody of his symphony” (1996, p. 23). Only by merg
ing the physical world with the metaphysical and flowing 
from one to the other, outside of the boundaries of time 
and space, can one achieve transcendental experience—the 
realm of Divinity that is filled with serenity and tranquillity 
(Esmaeili & Sinclair, 2021). Refer to Figure 1. 
The feeling of flow, which is linked to the concepts of 

temporality and time, is a crucial aspect of space. Flow oc
curs when we are completely immersed in the experience of 
the present moment and fused with its temporal and spa
tial dimensions (Csikszentmihalyi, 1996). Spaces start to 
blend together when we enter a built environment, and we 
go seamlessly from one experience to the next, sometimes 
without even realising it. As Pallasma asserts, we occupy 
time, but it is important to understand that time occupies 
us too (2016). The concepts of time and space are intercon
nected in architecture. We comprehend time using our hu
man senses rather than how physics describes it. We not 
only inhabit space and time, but we dwell in both simul
taneously. To understand the concept of time, architecture 
plays an important role as it “mediates equally our relation
ship with this mysterious dimension, giving it its human 
measure” (Pallasmaa, 2016). 
Through the minds of phenomenology, spatial phenom

ena, such as atmospheres, are fundamental to the percep
tion of architecture because they are continually “inter
twined with temporality” and are “never outside time” 
(Pérez-Gómez, 2016). It is through the experiential aspects 
of architecture that we connect with space. Time and space 
are inextricably linked to the limited physical world, which 
lacks stability and is always changing. Professor Sadegh 
Angha talks about how time and space are related by stating 
that “Without space, time will not exist. Till there is no 
space, time will not be existent, though it will be limited 
only” (S. Angha, 1998, p. 242). Although time and space are 
both required and vital for experiencing the metaphysical 

world, one should look further to find the essence of ar
chitecture – the Spirit of Place. Temporal and ephemeral 
encounters play a significant role in the design of sacred 
spaces because they serve as a reminder of the finite, 
ephemeral nature of this world in contrast to the eternal 
one we should be seeking. 

3. Sufism and time     

  

"Pass the limit of time and space 
Then in God’s realm, you will attain (the station) self-
less-ness 
One must become the ‘inner essence of the soul’ 
Do not seek the soul in ordinary time/ space coordinates 
Do not seek the soul through physical (bodily) demonstra
tion 
Don’t permit your own imaginary perceptions takeover" 
(S. Angha, 1998, p. 240) 

Sufism, or Tassawof (تصوف) is defined as the internal 
(batin) and esoteric dimension of Islam - a self-discovery 
journey towards oneness and unity with the Divine. Being 
a mystical course is what makes Sufism unique and sets it 
apart from the religious and exoteric (zahir) facets of Is
lam. Mysticism refers to “the great spiritual current which 
goes through all religions. In its widest sense, it may be 
defined as the consciousness of the One Reality – be it 
called wisdom, light, love, or nothing” (Schimmel, 1975, 
p. 4). Another distinguishing element of Sufism is the es
oteric transmission of knowledge from one master to an
other, and this is why Sufism is called the path of the heart 
(Burckhardt, 2008). In the journey of self-cognition, the 
Sufi (seeker of knowledge and wisdom) should pass through 
three stages. They are: the Tradition or laws (shari’at 
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 and the Truth ,(طریقت Tarighat) the Path or the Way ,(شریعت
(haghighat حقیقت). To better understand these stages, pro
fessor Sadegh Angha explains: “shari’at is like the ship, 
tarighat like the sea, and haghighat like the treasure; there
fore, whoever desires the treasure must embark, sail the 
sea, and reach the treasure” (1986, p. 5). The physical world 
is limited and confined by the dimension of time. However, 
to discover the truth, one must first enter the physical 
world and utilize it as a springboard to transition from the 
external to the internal. The physical world “teaches us 
that it is possible to emerge from measurable space without 
emerging from the extent and that we must abandon homo
geneous chronological time to enter that qualitative time 
which is the history of the soul” (Corbin, 1982, p. xxvi). 
On this journey, the seeker aims to separate from all the 

physical attachments and distractions of the ego to arrive 
safely at the destination and reach the truth within one’s 
heart. Sufism places a lot of emphasis on the heart as the 
center of “mystic physiology” (Corbin, 1969). As a result, 
the Sufi seeks to become physically and cognitively aware 
of the heart by practicing Sufi principles such as chanting 
(zikr), prayer (salat), or concentration (tamarkoz) both in
ternally and in Sufi centers (Khanegah). Figure 2 displays 
images of two Sufi centers in the USA. Khanegah translates 
to ‘house of present’. It is the school where the student (Sa
lik سالک) turns for guidance. The word khane means ‘house’ 
and gah means ‘present moment’. It is critical for the seeker 
to gradually learn to detach himself from the past and the 
future to be fully present in the Now (hal), which is also 
one of the infinite attributes of the Divine - always present. 
This moment is defined elegantly by Gerhard Böwering as 
“the breath between two breaths, the one before and after, 
that cannot be overtaken again once it is gone” (1992, p. 
83). The constant heartbeat along with the continuous act 
of inhalation and exhalation (circular motion) are tangible 
and temporal aspects of the physical body that are taking 
place in the present moment. They function as a means of 
returning the Sufi to the present moment. Bringing one’s 
complete consciousness and attention to the timeless and 
limitless moment of ‘Now’ will result in silencing the chat
tering mind that is constantly traveling in the past or fu
ture. Thus, creating a gateway into the peaceful realm of 
the heart to encounter the self. 
To become aware of the moment and unify both the ex

ternal and internal worlds, the Sufi is practices solitude, 
stillness and silence. The external and physical practice of 
being calm, in balance, and quiet allows the Sufi to enter 
the serene realm of within. One becomes unified with na
ture and the cosmos once all the barriers of time and space 
are lifted to reach the ultimate truth that is timeless (bi 
zaman بیزمان) and spaceless (bi makan بیمکان). The seeker’s 
task is to abandon any “trace of temporal consciousness” 
and become fully present at the moment within his heart 
to reach his eternal self (Day, 2004). A Sufi who is fully 
aware and immersed in the present moment is also called " 
Ibn waqt الوقت ابن " which translates to “son of his moment” 
(Böwering, 1992, p. 83). As previously explained, time is the 
fourth dimension, which is intertwined with space. In Su
fism, the fifth dimension is called life or “Jaan جان”. This di

mension is the eternal source of life, wisdom, and knowl
edge, within the heart but outside space and time - a pure 
reflection of the Divine. To explain the celestial qualities of 
“Jaan”, Professor Sadegh Angha states: “The fifth dimen
sion is the expansion of your soul, which is delicate and 
knowledgeable from inception” (1998, p. 235). 

4. Presence in architecture: Here and now        

It is essential to highlight that in Persian architecture, 
man is ‘present’ in space rather than ‘using’ it (the user), 
and his ‘being’ in space is what matters most- full presence 
(Haeri, 2015). Historically, man, through sacred art and ar
chitecture, decelerated time to become present, here and 
now, to access and experience the invisible. We are at
tracted to beauty, harmony, order, and creativity. When 
confronted with an astonishing and staggering sense of 
beauty and majestic qualities, our full attention is captured 
by the moment, resulting in an “experiential epiphany” or 
“transcendental quality,” triggering something internally 
and bringing us closer to the source of life within (Sinclair, 
2011). According to renowned architectural phenomenolo
gist, Alberto Perez Gomez, we can identify architecture as 
a “poetic language” (2018). A form of art that moves us be
yond form and matter and “enable[s] humanity to overcome 
its immediate presence and experience a time out of time 
that is free from both linear temporality and the dreaded 
return of the same” (Pérez-Gómez, 2018, p. 192). 
Architecture has always been a powerful medium that al

lows one to simultaneously perceive space and time. Our 
ability to reflect, empathize, and identify with others is 
something that design can accomplish. We internalize 
space and the atmosphere as soon as we enter them, 
whether we are aware of it or not (Pallasmaa, 2021). As with 
sacred spaces, this internalization of space allows one to be 
present within it and to completely immerse in the here and 
now (hal). A feature of sacred architecture that brings us 
closer to spirituality and the present moment is space and 
the temporality of man’s sense of space. Full consciousness 
and awareness of the present moment “while it can be con
ceptualized by science (and our clocks) as a quasi-nonexis
tent point between past and future, is experienced as thick 
and endowed with dimensions—in a sense, eternal. This 
has always been the time ‘out of time’ that is the gift of rit
uals, festivals, and art, or the time of ‘silence,’ celebrated by 
Louis Kahn and Juhani Pallasmaa for architecture” (Pérez-
Gómez, 2016, p. 257). Art in general, whether it be archi
tecture, music, painting, or poetry, permits us to suspend 
time and offers the chance to encounter something immea
surable outside the limited dimension of time (Pallasmaa, 
2016). By declaration of time, one is forced to become pre
sent at the moment to enter the realm of atemporal unified 
internally and externally, where time and space disappear. 
By implementing various design elements in the work of ar
chitecture, the designer can create a journey through light, 
material, form, and choreography of the space where one 
not only blends with the dimension of time but can reach 
the fifth dimension - “Jaan.” 
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Figure 2. Maktab Tarighat Oveysi (M.T.O) Shahmaghsoudi School of Sufism Centers          
Left: Los Angeles Khanegah. Right: Main Hall of the Houston Khanegah. Source: (M.T.O., 2015) 

5. Temporality in Persian architecture – Light        
and Shadow   

“Darkness is absence of light. Shadow is diminution of 
light.” ~ Leonardo Da Vinci~ 

Temporal spaces and moments in architecture are of 
high value to our understanding of the present moment. We 
can characterize the passage of time and understand atem
poral through the ephemeral nature of space. Understand
ing the significance of the transient qualities in architec
ture is thought-provoking and reminds us that the “eternal 
archetypes of spiritual and celestial qualities are reflected 
through temporal forms, manifesting vital, yet mortal, ten
dencies which are crystallized into transient styles repre
senting physical and individual limitations. Secular forms, 
therefore, serve as a bridge between the qualitative, ab
stract world of the imagination and the quantitative arti
facts of man” (Ardalan & Bakhtiar, 1973, p. 97). We con
sider time and anything beyond the physical through the 
oscillations we observe in the physical world, such as sea
sonal changes, natural growth, sun/moon motion, and day-
night cycles. In Sufism, it is the light within one’s heart that 
symbolizes the eternal Divine - the source of all existence 
and the guiding light for the seeker on the path of self-cog
nition. 
Historically, light has been one of the key elements in sa

cred architecture. In many faiths and cultures, light is asso
ciated with sacrality (Esmaeili & Sinclair, 2021). It is known 
as an emblem of purity, life, and knowledge and is associ
ated with heavenly representations both in art and archi
tecture. As defined by Mario Botta, light is “the visual sign 
of the relationship that exists between the architectural 
work and the cosmic values of the surroundings” (Cappel
lato, 2005). Light symbolizes absolute reality and knowl
edge, while darkness is the state of nothingness or igno
rance. Ardalan defines light in the mystical context as an 
“absolute existence while darkness is analogous to the phe
nomenal world” (1974, p. 166). In full darkness (a state of 
nothingness), we are unaware of our surroundings. How
ever, in the presence of light, we can gather information 
and move through space. In describing the interconnected
ness of light and shadow, Al-Ghazali states, “Know that the 

visible world is to the world invisible as the husk is to the 
kernel; as the form or body to the spirit; and darkness to 
light” (Smith, 1944). 
Light defines the atmosphere and the depth of space. 

Louis Kahn refers to light as the “giver of all presences” 
(Kahn, 1991). The ephemeral quality of space and atmos
phere becomes accentuated through the movement of light, 
resulting in a more dynamic and animated space. Light 
also “directs our movements and attention, creating hier
archies and points of foci” (Pallasmaa, 2015, p. 24). As a 
result, light is highly valued in Persian architecture and 
is one of the major factors in defining a space. Light and 
shadow coexist together, and they are inseparable. The Di
vine Light is formless, timeless, and eternal. Light encom
passes everything in the universe and the cosmos and “mat
ter is nothing but light” as explained by Professor Angha 
(1981). Louis Kahn calls material “Spent Light,” and he fur
ther explains the relationship of shadow to light as " What 
is made by light casts a shadow, and the shadow belongs to 
light" (1991, p. 248). If we claim that light symbolizes the 
atemporal metaphysical qualities of the world, then dark
ness and shadow represent the temporal and perishable 
world of matter. The concept of light and shadow is applied 
to numerous sacred spaces as well as Persian architecture 
to emphasize the beauty and spiritual qualities of the Di
vine in comparison to the transient and limited world of the 
physical. 
The presence of light is enhanced in Persian architecture 

and in the design of the Khanegah by employing the dome 
and large windows. The movement of light on the trees; 
various shades of color in flowers as one walks through the 
Persian garden; viewing the reflection of light on the sur
face of the water fountain creating magnificent sparkles in 
the courtyard; the reflection of light on the tiles and de
tails of the center; and the beautiful scenery created by 
colorful stained glasses inside the building; the movement 
of light and colors on the floor; the interplay of light and 
shadow in different corners of the room, as well as step
ping to the center of the space underneath the dome where 
one is showered with light, all share one quality, and that 
is the temporality of space and the quality of light (Figure 
4). Our spatial encounter of space represents exquisiteness 
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Figure 3. Sheikh Lotfollah Mosque, Isfahan     (Vahedi & Kiani, 2016)     

and beauty, but temporal aspects of the physical world that 
are constantly changing (Ardalan & Bakhtiar, 1973). How
ever, it is through the physical manifestation of space that 
we move past the experience of architecture as a product 
or physical creation. Architecture, despite its permanence, 
becomes an experiential moment of ‘being’ where one can 
encounter mystical qualities of the external that will en
hance the sense of curiosity and unify one with the ever
lasting and infinite inner world. As a result, the external 
(zahir) and the internal (batin) will become unified to cre
ate a mystical moment where balance, harmony, and peace 
dwell. 

6. Discussion and conclusion     

“A building’s role is to keep us dry, while Architecture’s 
purpose is to move us.” ~Le Corbusier~ 

Architecture is more than simply assembling materials 
and constructing a structure for people to live in. Creating 
sensory experiences that connect individuals to their sense 

of self and the environment is at the heart of architecture. 
Integrating the temporal and atemporal components of 
space is essential in creating timeless architecture. At that 
point, one’s internal feeling of self and desire to blend with 
their environment are further enhanced by the exterior ex
perience of architecture. The goal of the current study was 
to highlight the significance of temporality in Persian ar
chitecture through the lens of mysticism. Architects and 
designers can bring depth and meaning to the creation of 
spaces, by examining and understanding the philosophi
cal and theological notions of Persian architecture, teach
ings of Sufism, and fusing them with the work of archi
tecture. By orchestrating design elements and deliberately 
focusing on the concept of harmony and self in place, it 
is possible to inject experiential and transcendental quali
ties into space that can be felt with the heart and beyond 
the confinement of time. The scope of this study is limited 
to exploring one of the many design elements—light and 
shadow—which have an influence on how space is created 
in line with the concept of time. To have a deeper and more 
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Figure 4. Light and shadow in Persian architecture, Nasir al-Molk Mosque, Shiraz           (Majlesi, 2018)   

thorough grasp of the idea of temporality, especially in a 
rich style such as Persian architecture, it is important to in
vestigate a variety of other factors, among which light and 
shadow are just two. Additional research will be required to 
examine and explore transient qualities in Persian architec
ture in more depth and their connection with all other el
ements of design. A natural progression of this work is to 
explore specific case studies and various design elements to 

understand the application of these concepts in built pro
jects. 
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The design of urban form influences spatial accessibility and movement. The 
quantification of spatial accessibility is an important tool to understand and predict 
pedestrian flows in unbuilt designs. This study quantifies the spatial performance of 
urban green spaces using Spatial Network Analysis. The paper demonstrates a 
comparative analysis of temporal correlations between metrical considerations in a 
Spatial Network Analysis tool and observed pedestrian flows in the case of one-north 
Park, and presents insights gained on walkability in the park on a temporal basis. 
one-north Park is a significant spatial component in one-north, a vibrant research and 
business district in Singapore. The linear green space is located in the centre of the 
development, providing a corridor that enables the maximisation of frontage for user 
access and connects many of the adjacent building clusters. Although initially designed 
to be a singular continuous green space, the development of the vehicular mobility 
network in one-north has resulted in the formation of separate parcels. The research 
analyses the role of the parcels as spatial connectors in pedestrian movement during 
typical weekdays and weekends. 
The study involves the development of a pedestrian network model in the one-north 
planning subzone in order to analyse the distribution of pedestrian movement in 
one-north Park. The network model is analysed with three metric considerations, which 
each define how distance is calculated on the network differently. With the use of an 
empirical sensor-based study, the research captures pedestrian movement patterns in the 
parcels in real-world settings. By correlating the values of the Spatial Network Analysis 
with observed pedestrian flows and comparing the three analytical models, the paper 
presents a spatial-temporal understanding of walking in one-north Park. The study forms 
a part of a larger research project that uses Spatial Network Analysis to analyse spatial 
integration in one-north. 

1. Introduction   

Spatial layouts influence movement. In other words, de
termining how accessible a space is, is possible by studying 
the configuration of the context in which the space exists. 
The study of spatial configuration–the way spaces are 
linked together–and its association with accessibility and 
movement has been extensively studied since the proposal 
of the theory of natural movement in the 1970s and 1980s 

by Bill Hillier and his colleagues (Hillier & Hanson, 1984; 
Yamu et al., 2021): 

“Natural movement in a grid is the proportion of urban 
pedestrian movement determined by the grid configu
ration itself.” (Hillier et al., 1993) 

The theory implies that urban form and social behaviour 
are inherently correlated and analysing one of them can 
help us understand the other one better. The conception of 
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the theory provided the basis for the development of Space 
Syntax tools and advancement in the broader field of Spa
tial Network Analysis. 

Spatial Network Analysis is the analysis of the type of 
network that is both spatially embedded and has geomet
rical properties (Barthélemy, 2011; Cooper & Chiaradia, 
2020). This study uses a Spatial Network Analysis tool 
called Spatial Design Network Analysis (sDNA) (Cooper & 
Chiaradia, 2020) to model pedestrian movement in public 
green spaces in a highly dense and integrated urban district 
in Singapore. 

1.1. sDNA: A Spatial Network Analysis Tool        

sDNA is an open-source GIS-compatible and Python/
command line tool to analyse multi-level spatial networks 
(Cooper & Chiaradia, 2020). sDNA computes various net
work measures of the links, which represent the publicly 
accessible walking routes, of a spatial network. The network 
measures indicate the accessibility and connectivity of the 
links. 

Analysing a spatial network using sDNA indicates the 
potential distribution of movement within a defined radius 
in the network. Network measures may be analysed under 
different metric conditions in the software, which define 
how distance is calculated on the network (Cooper & 
Chiaradia, 2020). The paper demonstrates a comparative 
analysis of temporal correlations between metrical consid
erations in sDNA and observed pedestrian counts in the 
case of one-north park, and presents insights gained on 
walkability in the park during a typical weekday and week
end. 

2. Case study: one-north park      

The study is conducted at one-north Park, a 16-ha linear 
park located in the centre of one-north. one-north is a re
search and business park in Singapore, and its masterplan 
was designed by Zaha Hadid Architects in 2003. Some of 
the key features of the masterplan are its focus on pedes
trian and transport connectivity in one-north, the role of a 
central park that linked all parts of the district, and the use 
of the existing undulating topography to influence the built 
form. 

one-north Park is a significant spatial component of the 
district, providing a green corridor that enables the max
imisation of frontage for user access and connecting many 
of one-north’s research clusters. Although it was planned 
as a continuous green space, the road network divides the 
park into multiple parcels. The park currently consists of 
six built parcels, which are named and numbered according 
to its managing body, National Parks Board (NParks). In the 
study, we study the built parcels of the park (illustrated in 
Figure 1): 

The different characteristics and contexts of the parcels 
of one-north Park indicate that we can expect different 
pedestrian patterns across a given day, for e.g., walking 
across a park to access an office at the start and end of 
business hours, meandering along a park in the evening, 
running at the park during the early hours of the day, etc. 
These patterns will also differ across weekends and week
days. 

3. Research Aim and Framework      

A common methodology of Spatial Network Analysis us
ing sDNA is the use of empirical studies of pedestrian 
movement that corroborate the results of sDNA (Cooper 
& Chiaradia, 2015, 2020; Li et al., 2021). However, there 
are few studies that attempt to quantitatively correlate the 
sDNA results and observed pedestrian flows on a temporal 
basis. 

The aim of the study is to correlate Spatial Network 
Analysis results with temporal pedestrian movement flows 
under different metric considerations, in order to develop 
a predictive pedestrian model in one-north park. The re
search will also present insights on the role of the one-
north Park as a significant spatial connector in pedestrian 
trips during typical weekdays and weekends. The insights 
gained from the study will determine which analytical 
model has the highest correlation with observed pedestrian 
movement flows in one-north Park. The deviations between 
the network analysis results and observed pedestrian 
counts will be analysed in future research to improve the 
robustness of the network model. The spatial model devel
oped from the ongoing study can be used as an effective 
simulative tool for future design of spaces in the park and 
their effect on pedestrian movement. 

The framework of the study is three-fold: Pedestrian Mo
bility Data Collection, Spatial Network Analysis, and Spa
tial-temporal Correlational analysis. 

• one-north Park Rochester West (P3): The 0.2-ha park 
edges along Rochester mall-and-condominium devel
opment, and is surrounded primarily by retail com
merce. The Rochester Mall also includes office spaces. 

• one-north Park Rochester East (P4): The 0.45-ha park 
is adjacent to Rochester mall-and-hotel develop

ment, and its context includes retail commerce and 
Rochester residential condominium. The Rochester 
Mall also includes office spaces. 

• one-north Park Biopolis (P5): The 3.24-ha park is the 
biggest parcel, and is located on hilly terrain. Its con
text primarily includes office buildings and a residen
tial condominium one-north Residence. 

• one-north Park Fusionopolis North (P6): The 0.58-ha 
park was sensitively developed based on principles 
of environmental sustainability. Abutting an office 
building, the park has diverse vegetation to attract 
biodiversity. 

• one-north Park Fusionopolis South (P7): The 2.44-ha 
park is established as a nature sanctuary to support 
existing bird populations. Surrounded by office build
ings, it includes a singular boardwalk across the par
cel for pedestrian connectivity. 

• one-north Park Mediapolis (P11): The 1.98-ha park is 
an elevated park above a carpark and other infrastruc
tural facilities. It is adjacent to an office building, and 
its context primarily includes office buildings and a 
private school. 

A Spatial-temporal Network-Science Based Study of Walking in Urban Green Spaces: A Case Study of One-…

archiDOCT 2



Figure 1. The parcels of one-north Park      
P3 - one-north Park Rochester West; P4 - one-north Park Rochester East; P5 - one-north Park Biopolis; P6 - one-north Park Fusionopolis North; P7 - one-north Park Fusionopolis 
South; P11 - one-north Park Mediapolis 

4. Methodology   
4.1. Pedestrian Mobility Data Collection      

Pedestrian movement data was collected by setting up 
people counters in the parcels of one-north Park. Bi-di
rectional outdoor people counters using infrared sensors 
were strategically placed at entry points and key locations 
in each parcel of the park. Each pair of counters was tied to 
existing poles or mounted on supporting poles to form an 
invisible gate, so that the people passing through the gate 
were counted. 

18 pairs of people counters were installed in the six 
parcels, over two phases. In each phase, pedestrian move
ment in three parcels was recorded on an hourly basis every 
day over 2-4 weeks. At the end of the two phases, a total 
of 31 locations were covered using the people counters. The 
data was averaged to hourly counts on a typical weekday 
and a typical weekend for analysis. 

4.2. Spatial Network Analysis     

A spatial network model was constructed using Rhino 
and ArcGIS to represent the pedestrian routes in one-north 
(illustrated in Figure 2). The network was constructed with 
links (polylines) which each represent the centre of a pub
licly accessible walking path or space. The network consid
ered the full detail of multi-level publicly accessible spaces 
in all the parcels of one-north Park, and their 100m radius 
context. Beyond the localised radius, the rest of one-north 
district was constructed using a simplified model of foot
paths and pedestrian indoor connections. To avoid edge ef
fects (Gil, 2015), the radius of the entire network was main
tained at 1000m, to include one-north district boundary. 

The network was then imported into ArcGIS, which uses 
the sDNA tool as a plugin for analysis. Since the topography 
of one-north is undulating, slope is a significant variable in 
the Spatial Network Analysis of one-north Park. The out
door pedestrian street network was draped over a terrain 
dataset to reflect the slope of the context. The network was 
assembled by placing the multi-level pedestrian network of 
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Figure 2. one-north pedestrian network model     

publicly accessible spaces in buildings on the street net
work model. This step helped account for height gain in 
pedestrian movement through level difference as well as 
slope. Using sDNA, the network was checked for errors and 
missed intersections, and prepared for analysis. The net
work within the localised radius was analysed using the 
sDNA Integral Analysis function. 

The study focussed on one key network measure used 
in sDNA: Betweenness Centrality. Betweenness is the sum 
total of shortest paths from each node on the network 
to every other node, which traverse a given link or node 
(Cooper & Chiaradia, 2020). Betweenness can be under
stood as an expression of pedestrian flow. 

Using sDNA, analysis of the network model was con
ducted using three metric considerations: 

4.3. Spatial-temporal Correlational Analysis     

To test the relationship between spatial network models 
at different metric considerations and observed averaged 
pedestrian counts, a bivariate linear regression analysis was 
adopted for all the network models. The links in the net

1. Accounts for Euclidean metric and height gain: 
The Euclidean metric assumes that pedestrians take 
the shortest paths on journeys. Pedestrians commut
ing to and from work may tend to follow Euclidean 
geodesics, as they know the shortcuts. 

2. Accounts for Angular metric and height gain: 
The Angular metric assumes that pedestrians take the 
most direct paths on journeys, i.e., routes with least 
angular turns. These routes are not always the short
est paths on walking journeys. Pedestrians, unless 
they are very familiar with the area, generally tend 
to minimise their turns when walking, because the 
routes are easier to remember and thus retrace. 

3. Accounts for Hybrid metric and height gain: 
A mix of both these patterns can be calculated in the 
Hybrid metric (the formula used in the study accounts 
for 50% Angular and 50% Euclidean geodesics). 
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