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Abstract

Light is a primary element in the field of architecture and urban design. Solid volumes and enclosed spaces, color and
texture can only be appreciated fully when they are imaginatively lit, and a skilful designer will use lighting in subtle ways to
reveal the elements and also the buildings.

Reaching a suitable solution for Lighting in urban spaces, a process is needed which can encompass all different aspectsin
the field of lighting. In this way, we used the available data-bases for evaluating different aspects of urban spaces, by taking
into account the situation measurement and available evaluations. For context-oriented urban spaces via Space Syntax we
used Integration parameter (local and global). By studying the organizer structure and its prioritizing, we could achieve the
lighting originated from the context.

In this paper, based on the historical importance of Isfahan city, its historical fabric would be considered. The Research
method here is Analytic-descriptive regarding modeling and simulation process. The results of this study are showing that the
provided process can be applied practically for lighting by considering the urban context. So this study has practical aspects

and it can make a suitable strategy for lighting urban design and planning.

Keywords: Lighting strategy, Organiser structure, Space syntax.

1. Introduction

Light is a primary element in architectural design.
Solid volumes and enclosed spaces, color and t&xtan
only be appreciated fully when they are imagindyig,
and a skilful designer will use lighting in subthays to
reveal the building.

Lighting levels are dependent on the type of space
be lit and the functions envisaged within it, amd hased
on perceived understanding of how light levelsuefice
both the functional efficiency of anticipated taskghin
the spaces and visual comfort.

Lighting the outdoor environment is different from
lighting an interior space. Outdoor lighting proesd
safety, security, and aesthetics. The night outdoor
environment presents the following design challenge

. The sky at nighttime is always dark, often
resulting in greater object contrasts.

. Eye works differently from the way it works at
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low light levels.

. Lighting can affect people experience in different
emotions at night and also feelings of safety awlisty

. Outdoor lighting can be seen at great distances,
and nighttime visual clutter can be distracting and
disturbing.

. Nighttime tasks need very specific lighting
requirements for performing tasks safely and eiffeb.

There is an expectation (or need) to control thetladded
to the outdoor environment; some people want thik fie
sleeping, star-gazing, or privacy [1].

Light in addition to its applied uses would have a
symbolic point and in many cultures is a holy and
important element. In Islam, light is one of Godinmes,
because all light and brightness in universe osigiom
God. And it also has been repeated as a leadewily H
Quran many times and this repetition means its
importance. So we could understand light would show
realities and causes directing. In another word;oitld
show the context of urban and directs human minligHt
could not do this, urban would get on anonymity aadld
not be able to connect with its context at nighid ¢his
issue in historical patterns of a urban, with attenon its
historical and identical past would be so compédat

The darkness has resulted in the situation of isfisat
urban lighting for functional and aesthetic purEd&SNA
(Numinating Engineering Society of North America)
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recommended that street lighting could help defirigan
character and image. These lighting systems mayiitiate
for stred¢s, sidewalks, bikeway, parks, monume
buildings, statues, fountains, and landscape. fatdby of
public lighting should be noted the relative importe anc
character of cityscapes and enhances their infan-
giving value. In additions, the seneé community can b
improve by consistency and coordination of lightiwgh
the community theme and also integrated into thdirde
scenes. Furthermore, successful exterior lightingpleys
layers of light. Layers of light define the spa
characterists of the environment with accents on haze
destinations, and architectural features. Sidew#ikss, an
building facades can be used as reference pointe
backdrops for such important features as crosswaiid
intersections on roadways, or stagnd changes in elevati
on pathways. Highlights can also be provided omeagatg
places and on interesting features such as bridggages, o
plantings [2].

There are 3 classes of outdoor lighti

1. The purely utilirian lighting like e.g. roadaffic
lighting, lighting of industrial complexes or sp®
facilities, etc. Its main function is to improveethask
performance; boundary conditions lie in the proowtof
safety and security.

2. Amenity lighting like e.g. the lighting of pedegan
malls, residential streets, floodlighting of publicildings,
etc. Visibility aspects are important, but the minction
is to promote of the feeling of wdbeing. Boundanr
conditions lie in the reduction of the number apdesity
of criminal acts and ithe promotion of feeling secur

3. Decorative lighting like e.g. illumination
Christmas trees, laser beam displays, flood lightof
fountains and trees. Their function is exclusivety
enliven the scene [3].

At first, the objectives of illuminatip public spaces
night were to enable the extension of many day
activities into night time, and to allow surveil@n for
promoting safety. In addition, illuminating publgpace:
can also create a night time environment in wil
pedestrians can quily and accurately identify object
and maintain orientation.

Since then, night visibility has become a stimubi:
rapid movement of urban activities and has beagmally
linked to all other aspects of the nation’s urbatian anc
city growth. Thisnight visibility has provided econom
and social benefits to the public by being used asy of
promotion of business and industry during night et
hours. In addition, new economic and social opputies

in night time can alter every aspect of thban landscape

and activities, and improve the overall nocturnabam
environment, which explores the various ways toaech
safety, aesthetics, and mobility of urban cont

2. Light and Organizer Structures of Urban
Spaces

Knowing the correct urban fgtions and thei

organizer structure would correctly help to findutable
solution for Lighting and the quality of urban spa
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would be raised in both visual and operational etspeis
it has been shown in Figure 1, Lighting masterg
Michlen, Belgum, the organizing structure and f
connection between operations have been considén
other words, the spatial values and the its rafatiboul
structure of suitable uses of light in urban spada:
attention of operational connections have beone. So
this key point would be important that if we col
understand urban structures, in fact we have rehohea
Lighting strategy.

For understanding of organizer structure, there
many ways. One of the suitable ways accepted by
majority of urban planning and architecture scieni
society is space syntax. In next section, we waxplain
this issue and the using ways for composing of fingf
plan strategy.

Fig.1 Organizer structure with operational urban conoest;
lighting master @n, Milchen, Belgium [¢

3. Concept of Space Syntax

Hillier and Hanson published a syntactic theorytfor
pattern of space and interaction in the built esrwinent in
The Social Logic of Space in 1984. From that bduky
argued that buildings, towns, d cities have complex
spatial properties that translate into sociologicales
which affect how people relate to one another. Timged
that space is not as the background to human ycthit
as an intrinsic aspect of everything human beings
Furtrermore space seemed to identify structures w
linked the social and the spatial. Consequentlacspis
able to give expression to social meanir

Within the framework on both common of physical
social ground in the city, space syntax theory method
has begun. Through the research team led by BilieH
and Hanson at the Bartlett School of Architecturel
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Planning, University College London, space syntas
developed since the late 1970s in reading u
configurations.

Space syntax is badeon the concept of spati
configuration which means, in syntax terms, rela
between spaces which take into account other oaktin
various spaces of a system. It can describe sopszizsol
how we use or experience space and to see howirtgs
and cities are organized in term of geometric id
Moreover, in term of relation between spaces, ih
represent the inteelations between the many spaces
make up the spatial layout of a building or a cifen,
space syntax is an alternative r fquantifying anc
describing urban form influences on spatial foroatby
decoding a set of spatial properties of the layblillier,
[5], Hillier and Hanson [6]) Therefore, space syitable
to express the property of space in spatial cordigon
and distinguish social characteristics and their megs
that imprinted and functioned in spatial layol

Space configuration measures of relation betv
spaces in graphs, and theorizes them in terms aif

potential to embody or transmit social id, and then turns

them into measures and representations of spatimisre
by linking them to geometric representations of siisten
of spaces under examination. Providing a measusaalie
from segregation to integration, enabled statik
comparisa of different spatial forms across cultures,
investigated the average relations for the wholmpiex.
Then, the space syntax program is a tool that ptebe
effect of spatial layout on functioning in the layaand is
expressed through the compupeogram in graph and fir
theorized them in terms of their potential to empad
transmit social ideas, and then turns them into sunea
and representations of spatial structure by linkimgm to
geometric representations of the system of spaodsr
examination [7].

Research using thepace syntax approach has she

e the state of movement patterns

« the state of security patterns in the

» the state of relations between main and subsi

urban centers

e revising the state of spatial segregatic cities

« the state of effects of form on culture

This relationship between the structure of the
grid and movement densities along lines can bedahe
principle of ‘natural movement’. Natural movemestthe
proportion of movement on each lirfeat is determined b
the structure of the urban grid itself rather thHanthe
presence of specific attractors or magnets. Thisiag
obvious initially, but on reflection does seem makuln a
large and well developed urban grid people moviinis,
but start and finish everywhere. We cannot easilyceore
of an urban structure as complex as the city imseof
specific generators and attractors, or even origind
destinations, but we do not need to because tleiscia
structure in which origins rel destinations tend to |
diffused everywhere, though with obvious biasesatal
higher density areas and major traffic interchandas
movement tends to be broadly from everywhere
everywhere else. To the extent that this is the aasnost

cities, he structure of the grid itself accounts for mudi
the variation in movement densities |

Fig. 2 The Figure is showing the logic of natural mover

1) Attraction pole (A) which affect on movement imat on
spatial orde
2) Movement (M) which affet on attraction pole and is affect
by it but does not have any effect on spatial ¢
3) Spatial order affects on movement and attragiae but
those do not have any effect ol
Based on these logics, movement in space is mazetedf by
spaces alering and their relations with each other

Movement is an aspect of vitality, of the expereint
density and diversity that characterize urban liféws,
generating, distributing, modulating or accommaus
movement is at the core of urban pling and design [11].
In terms of urban planning and design, the laydigpace
first generates movement, then mover-seeking land
migrates to movememieh lines, producing multiplie
effects on movement which then attract more redattl
other uses, ahthis leads to the adaptation of the local |
to accommodate the greater density and mix of UEds.
dynamic process is called the “movement econoi

The biological concept of a genotype is essentiait
informational concept. It describes someg like a total
informational environment within which the phenatg
exist, in the sense that individual phenotypes leneed
into a continuously transmitted information struet
governing their form. Through the genotype,
phenotype has transtempc links with his ancestors and
descendents as well as transpatial links with ¢
contemporaneous organisms of the same kind.
genotype is at least partially realized in eachividdal
organism through what might be called a descrig
centre. A desdqption centre guarantees the continuity
the class of organisms in time and their similairitgpace
The description centre holds instructions localty twow
some initial material is to adapt local energy sesrin
order to unfold into a phenotype. e description centre
does not have to be a particular organ; it may greas!
throughout the organism. It is a description ceb&eaust
it contains a local embodiment of genetic instiasi [12].

Achieving hidden relations in urban elements
spatialrelations understanding, is a complicated issue
the important point is that in organic cities, whido not
have geometric orders, but a special spatial lagi
dominated on it that this spatial logic is hiddeniti and
make identity for city. Bagkon literature review, lightin
in urban spaces with the space syntax, just oreareising
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sample in 2006 by An-Seop Choi and his colleagneke
name of" Application of the space syntax theory to
quantitative street lighting design" has been done.

For this, An-Seop Choi and his colleagues have used
this process for their study.

Analysis of the case study area using space syntax model

- Syntactic analysis of spatial configuration

‘Comparison between spatial integration and measured pedestrian movement rates

A A

Street 1lluminance measurement in the case study area

- Horizontal illuminance measurement

- Comparison between measured illuminance values and recommended illuminance values

A 4

Aalysis of correlations between syntactic variables and illumination values n

- Comparison between levels of local integration and measured illuminance values

- Comparison between observed pedestrian movement rates and measured illuminance values

A 4

Proposed quantitative street illumination design of the case study area

* New quantitative street illumination design based on a level of pedestrian movement rate

Chart No. 1 The process of Lighting plan study in Seoul- SdGthea [13]

Considering the context has an effective role dranr
lighting space syntax could be used for spatial
understanding and its relations with social-spatigic. So
by the integration parameter, space syntax coullyae
spatial relations that these analysis would Cause a
understanding in context and also spatial organizer
structure and logic of space.

The property of ‘intelligibility’ in a deformed gii
means the degree to which what we can see from the
spaces that make up the system - that is, how roter
spaces are connected to - is a good guide to whkeat w
cannot see, that is, the integration of each spatocethe
system as a whole. An intelligible system is onavhich
well-connected spaces also tend to be well-intedrat
spaces. An unintelligible system is one where well-
connected spaces are not well integrated, so that we
can see of their connections misleads us abougtétes of
that space in the system as a whole. We can read th
degree of intelligibility by looking at the shapé the
scatter. If the points (representing the spacesin fa
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straight line rising at 45 per cent from bottont lef top
right, then it would mean that every time a spaes &
little more connected, then it would also becomibittke
more integrated - that is to say, there would heedect
‘correlation’ between what you can see and whatgamit
see. The system would then be perfectly intellgidi4].

The larger number of intermediary spacesdeéde
for forming an intelligible picture of the wle city
indicates that local structures in Iranian iesit are
deeper, and therefore more isolated in corepanwith
local structures in English cities. It can be sisgjge that
the range of these intermediary spaces adds aralultu
parameter to the sense of intelligibility. Typologiy
different cities become intelligible differently pgending
on how their local areas are structured and emlkbdde
the global system. The problem of intelligibilityy fact,
appears when there is incongruity between the apati
behavior of the urban system and the cultural teadnd
anticipations of the inhabitants or visitors[15].
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3 10.5161

Conectiviy

16.4007

Intergration

Fig. 3 this picture explains two different fabrics, asibbvious in the left fabric has more intellidityi. So the relation of fabric connections
and integration has higher R- square in contratt e right fabric[16]

4. Space Syntax Analysis (Case Study: |sfahan)

The city of Isfahan was selected as case studgusec
Isfahan, a major city in central Iran, was the sgid
capital of the Seljug and Safavid dynasties whegadies
established Iran (formerly Persia) as the culttmeart of
the eastern Islamic world in terms of language i@,
art, and architecture. The Safavid period (15026) %@as
particularly decisive for shaping the city, whoseabty
was so great that world travelers purportedly ddbhie
"Half the World [17].

Ginteg
2131219 - 2.239270
2023 -2131218
1.915115- 2,023166
1.807063 - 1.915114
1.699012 - 1.807062
1,590960 - 1,699011
1.482908 - 1.580959
1.374856 - 1.482907
1.266804 - 1.374855
1.158753 - 1.266803
1.050701 - 1.158752
0.842648 - 1.050700
0.834597 - 0.942648
0.726545 - 0.834586
0.618493 - 0.726544
0.510441 - 0.618482

The urban space of central part of Isfahan was
analyzed after drawing axial lines (the longesgdinvhich
provide view and accessing) by Axwoman software
(extension software to ArcGIS9.3) and the resuitarsthe
main structure and hierarchical order of spatidlies. As
a result, the spatial values resulting in undeditan of
context in terms of spatial and topologic relatimas be
extracted. In Figure 4 which is showing global grtgion
map in Isfahan, spectrum blue to red, shows thee@sing
of global integration.

Global integration map-isfahan

Fig. 4 Integration map of historical fabric of Isfahan,itais clear the" Ghahar Bagh" axis has the higgksial integration value
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The results of analysis have shown axis of Chahar-
Bagh as the main north-south axis and also Amadgah-
Sharif Vaghfi axis (East-West) have higher global
integration value. In the above Figure it has bseown.
Red (higher) to blue (lowest) spectrum shows tHaevaf
global integration in urban spaces. Thus, in thig/ wne
can identify the organizer structure by integratidrurban
functions. Therefore high traffic spaces (naturavement
theory) and land-use which need this population
(movement economic theory) are shown in this stinect
Also using numbers of cross roads and local intemra
could help composing lighting strategy.

So, by taking into account the existence of orgamiz

structure with urban operation would be recognizgdhe
attention to historical context of Isfahan. Thisulkkbmake

a relation between designer and context, basedhen t
space syntax theory. In other hand, based on digisdl
analysis we could find second analysis about dpatia
relation with Lighting which would be used to suppour
plan. In analytical maps, it would be shown by
connections, values of global and local integratwhich
could help designer to know the context of plannamgl
also could affect organizer structure. In Figur@rganizer
structure has been shown by the attention of uspates

in 3 categories: main, middle and minor, which dobé
used for composing a strategy for lighting strategy

CONNECTIONS

1-3

—_— 4B

el - |
— 241
— 2T
Fig. 5 Connection map value
!
\
-
I -
» V)
3
Linteg
iy = 0.210897 - 1273684
—— 1.273885 - 2.080743
——— 2.090744 - 3.002963
— 3002964 - 4440703
— 4440794 - T E0OT23
Fig. 6 local integration map (R3)
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Organizer Structure

—  Main
— Middle
Minor

Fig. 7 Organizer structure map, based dobal integration values

5. Conclusion

Urban lighting has increased urban landscape
improves the overall nocturnal urban environme
which explores the various ways to enhanedetg,
aesthetics, and mobility afrban contents [18]. It i
because illumination has increased the ability
perceive and to identify environments afteunset.
However, besides being visual clues of spatial gygtions,
it is a definer of moods and behaviours of ple who
passing by. Good lighting of a particular spaaa be
attracted pedestrians to stop by and consider tbbjgets
in detail. It can affect the street in how is péved anc
used.

For this research we need a method which ¢
explain context-oented urban space and the complic:
patial relations in an easy way. Space syntaxssi@ble
method for assessment of spatial relations anduitdcbe
useful in understanding organizer structure of nrgpace:
and also the effects of planning oteé on organize
structure of urban spaces. Based on researchesbeaw
done, and miss existing a process for a strategwrizan
lightning, a process would be suggested for urlpaces
lighting by space syntax.

In the proposed process, for con-oriented urban
spaces via space syntax we used Integration paga
(local and global). In continues we will have difieg
which this issue would be analyzed by intelligiyil
parameter of space syntax method. Also de
alternatives would be analyzed lspace syntax. B
studying the organizer structure and its prioniigi we
could achieve the lighting originated from the @it

Design Scenario

F 3
A 4

Organizing Structure

F 3 ‘\
v

Global and local Integration + Connections Intelligibility

t A
4

Space Syntax

!

Priorities of organizing structure

!

Lighting Strategy

The main point in this model is that firstly it stenthe
scenario base and secondly these processes a-way
and flud. This study considered urban Lighting regarc
a structural viewpoint. The main point is that gwale of
this method is urban, so this method would be use
urban Lighting masterplan.
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