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1 ABSTRACT

Heritage buildings are an important aspect of dtyyie terms of their capacity to provide culturaference
points. The significance of heritage buildings teity is profound and encompasses a range of aljtur
historical, economic, and social dimensions. Thrsklings represent the city's cultural identityykeodying
architectural styles and design principles fromc#pe historical periods. Preserving heritage bugs is
essential for maintaining a connection between gast and the present, fostering a collective calltur
memory that contributes to the city's overall idgntPreservation strategies entail different leveff
physical intervention ranging from the most conatwe strategy to the most transformative. Thus,
preserving heritage buildings involves a carefuprapch that respects and safeguards their significa
elements, ensuring the enhancement of their memagher than compromising or losing it. The adaptive
reuse strategy is an example of strategic inigatigimed at preserving heritage buildings' sigatfae while
aligning their functions with contemporary needs.Alexandria, heritage buildings serve as invaleabl
cultural assets that embody a city's heritage kedaefining the urban center requires a crucialnexation

of the interplay between urban spatial morphologg the functions of heritage buildings, posing itica
challenge to the survival of such buildings.

This paper aims to investigate the correlation ketwthe spatial configurational patterns of theaaorb
network and heritage buildings situated in thednistl business district of Alexandria, a Meditexan city

in Egypt. This paper adopts a methodology baseekamining the spatial configuration pattern usipgce
syntax with different radii. Analytical methods hiih space syntax will be used to classify and aean
heritage buildings according to their spatial padeproviding a deeper understanding of their hget
attributes. The applied methodology will be emptbyeithin the heritage core of Alexandria. This stud
primarily concentrated on assessing key metricsSpce Syntax: integration and choice, which are
considered crucial indicators of the efficiencytbé urban fabric based on three radii: local 400m |
intermediate800m, and high intermediate 2000. Meggoconnectivity measures and patchwork will be
integral components within the framework of spagetax, serving as essential tools to analyze and
understand spatial configurations in urban enviremis. The base map underwent on-site refinementdef
being imported into Depthmap for conversion intabgerational spatial model.

The study's findings reveal well-defined and didtirheritage sets among the identified landmarks,
determined by the integration and choice measufespace syntax, according to certain radii. This
investigation can help in the understanding of eoregtion approaches. Heritage buildings sharingstime
spatial features and within the same heritage #ete subjected to an adaptive reuse strategy, \hil
ensure seamless integration of their new functidrtds approach ensures a cohesive and purposeful
transformation that enhances the overall functipnahd utility of a harmonious built environment.

Keywords: adaptive reuse, space syntax, functieritdye, spatial morphology

2 INTRODUCTION

A city's extensive urban heritage constitutes tirdisve asset. This heritage is characterized lyealth of
cultural relics and historical buildings, offerirgn authentic representation of traditional patteans
historical styles from various historical periodsup et al., 2020; Shin, 2010; Zhang and Han, 2022).
Heritage districts, loaded with urban memories andhibiting unique historical characteristics, hold
considerable artistic, cultural, and economic valtleey play a vital role in the sustainable deveiept of
cities (Jokilehto, 2002; Wang et al., 2018). Howewbhe dynamic nature of cities, marked by continua
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updates, expansions, and population growth, pobedlenges for the preservation of urban heritage
(Boussaa, 2018; Zeng et al., 2018).

Heritage buildings play a pivotal role in shapihg surrounding community and contributing to therail
quality of life. These structures serve as tangijinlles to the past, fostering a sense of identintinuity,
and cultural pride within the community. The phgsipresence of well-preserved heritage buildingerof
enhances the aesthetic appeal of the neighborlcoeating a unique atmosphere. Moreover, theseibggd
become focal points for community activities, ewerdnd tourism, contributing to economic and social
vitality. Heritage buildings foster a shared higtal narrative and contribute to a heightened sefggace.

As integral components of the urban fabric, hedthgildings not only enrich the cultural tapestfyao
community but also have the potential to positiiejuence the well-being and satisfaction of gsidents
(Plevoets and Van Cleempoel 2012)

The field of urban heritage conservation has unaezga significant paradigm shift. In the mid-twetti
century. The prevailing focus was on the restomnatd individual monuments, concentrating solelytba
historical significance of individual buildings. iBhapproach, however, failed to acknowledge theiatu
role that entire historic districts play in safegliag a city's cultural heritage. Recognizing tnsitation, a
more holistic approach emerged in the 21st centuilye Historic Urban Landscape (HUL). This approach
emphasizes safeguarding the entirety of a histdistrict, acknowledging the layering of historical
significance and cultural values deposited oveetby different communities. The HUL approach madage
to preserve the heritage districts' cohesive clerand functional vitality of the entire historidabric of a
district (Wang, 2012).

A critical aspect of urban heritage conservatiowoimes carefully considering the modernization and
restructuring of historic districts to achieve arrhanious integration with contemporary urban spatia
configurations (Liu 2022) (Said, Aksah et al. 2018yban morphology prioritizes the analysis of the
contextual urban fabric and the intricate intetietaships between its components, surpassing asfoou
isolated monuments. This holistic approach is aereid a powerful tool in the realm of urban conagow.

Bill Hillier elaborates on this concept through tievelopment of space syntax theory. Some schatgrse
that integrating urban evolution with space synéamalysis elucidates the intricate transformatioiiesc
undergo over time. This theory employs spatial oeks, represented by segment or axial maps, tacdepi
the city as a socio-spatial construct. These majble statistical comparisons between variousscibie
different sections within a city. Space syntax dslinto the spatial configurations and patternsiwibuilt
environments, offering a unique lens through whlanalyze the intricate relationships betweendingjs
and the socio-spatial contexts they inhabit. Irdéign and choice values within these spatial ndta/oeveal
patterns of "natural movement," encompassing mownemaegvard destinations, or "to-movement," as well a
movement through the network, termed "through-marh It emphasizes the importance of focusing on
how spatial arrangements influence the developrmedtongoing vitality of the surrounding context it
the context of both space and function. (Palaialogad Griffiths 2019). This paper argues thatiapat
networks can provide a strong platform to effedtivimk urban heritage to other aspects of its.city

3 SPATIAL ANALYSIS IN THE CONTEXT OF HERITAGE STUDIES

The relationship between space and its culturaltasirical dimensions extends to include assethies,
and interpretations of heritage. By analyzing spatilltures based on unique local topological aemhgetric
features, this approach offers numerical repreentaof distinct cultural aspects associated sjtlcific

locations. Moreover, the syntax of spatial desmips and the syntax of cultural meaning are intenected
aspects that highlight the understanding of botfsiglal spaces and their cultural values (Hillied &danson
1984). In research related to heritage, threentistategories emerge: "Designed Urban Heritage(iding
on intentionally crafted monumental urban spacAssigned Urban Heritage," centered on historichhor
areas officially designated as heritage sites; "&mked/Emergent Urban Heritage," exploring the ace

value of everyday urban spaces that have orgayieatiived.

Traditional heritage management, while meticuloudfining historic area boundaries and their plalsic
influence, often overlooks intangible elements Ii@tural shifts and economic impacts. Space syntax
theory, conversely, offers a fresh perspectivéoduses on the interconnectedness of spaces aluihigsi

By considering the entire urban context as a caedesystem, this approach fosters a holistic unaieding
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of historical evolution. (Griffiths 2012). The swxtof spatial descriptions and the syntax of caltareaning
are interconnected aspects. When cities want tweapte areas by focusing on their heritage, tieegd o

find the right balance between preserving the padt making sure the development is sustainabl¢hfor
future. This requires carefully examining how tregitage fits into the ongoing flow of changes ie ttity

over time. It's about creating a harmony betweasgmving what's valuable from the past and shaghiag
urban environment for a sustainable future (Stufliz!)

This section explores new research directions @rnnestablish a meaningful connection betweenapat
history and heritage. Inspired by Harvey's idedhafritageisation as a process” (2001, p. 320),fiCsf
aligns with Harvey in emphasizing collaborative wections across history, heritage, and spatialesud

Space syntax is a spatial analysis tool, primardgcerned with examining the structural aspects pface
rather than its character. It focuses on the dpatiafiguration and organization of urban enviromtse
particularly the street patterns found in histdricgps. By conducting an analysis of street layand
correlating the findings with the current distrilout of significant heritage buildings, Space syntdifers
valuable insights into the historical vitality ofigse urban centers compared to their presentisituat
Through this application, a deeper understandinth@ffactors that contributed to the prominencé¢hete
centers in the past is achieved (Van Nes 2014).

The space Syntax method offers several notableactearstics that contribute to its effectivenessaas
research tool for heritage analysis. Firstly, #gants a clear, manageable, and realistic way tehspatial
aspects of a heritage settlement. Secondly, itwegoexamining city elements as interconnected coapts
of a larger system. Thirdly, it assigns numericalues to these elements, enabling both statisdicalyses
and visual comparisons within the system. Lasty/calculations generate values that allow for rimegnl
comparisons across systems of different sizes (KL&20).

The configuration of heritage syntactic cores iafloes various functional aspects like movement,
interaction, and navigation across different scafdbe city. Both the shape and function of themes offer
distinct possibilities for organizing and classifyi heritage urban spaces. For instance, the shaghe a
function of a syntactic core can impact how peoptere through and interact within a given area. Biry;,

the span or coverage of these cores determinese#tod of their influence, affecting not only immetei
surroundings but also broader contexts within tity dhis interplay between shape, span, and foncti
highlights how spatial configuration plays a pivot@le in shaping heritage urban dynamics and
functionalities (Shpuza 2009) (Karimi 2012).

Based on the literature reviewed above, the airthisf paper is to utilize a spatial network approsch
analyze urban heritage within its surrounding urlzamtext. By conceptualizing urban heritage as an
interconnected system, this research seeks torateegirban heritage considerations with other pent
planning matters, consequently providing substtediaevidence to enhance planning processes and
decision-making concerning urban conservation. $patial network approach incorporates two distinct
analytical components. Firstly, it involves a cgufiational analysis of the spatial networks witthie city
context. This analysis focuses on segment and madkels, Secondly, the approach employs an analysis
heritage networks. This analysis establishes cdimmsc between heritage data and the segment model,
revealing the interrelationships between the cdgatial structure and its historical elements.

4 RESEARCH METHODS

The methodology employed in this research focuseshe preservation and management of cultural
heritage, specifically targeting heritage buildinigs Alexandria, Egypt. The study utilizes a struetl
approach encompassing three phases for the devefwpand dissemination of heritage digitization.
The First phase involves Spatial networks withia tramework of space syntax theory are employed to
identify the spatial attributes of the historic €a@nd to examine heritage within its urban cont&giace
Syntax methodologies delve into the hierarchicalcstire of the street network within the heritagater.
This includes the computation of integration andiod measures, such as axial lines and segmentsanal
to gain insights into the spatial configuration ahnectivity of the street network and to exanfieatage
within its urban context.

Second phase, heritage data are integrated witbpthigal model to build heritage networks. Thislfiates
the examination of the spatial relationship betwkertage assets, street integration, and choieddeThe
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process involves identifying essential landmarkthiwithe heritage center of Alexandria such asohisl
buildings, monuments, and cultural sites are pedgipinpointed. By analyzing how these heritageets
are distributed across the street network hieraagttyintegrated streets, a heritage map is creatgihing
defined heritage sets between the identified lamkisnd he third phase entails the creation of "hggetsets"
through the superposition of the network mapssttagial networks and the heritage network Figure 1

1. Heritage network analysis

The process involves identifying essential landreavkithin the heritage center of Alexandria such as
historical buildings, monuments, and cultural sitese precisely pinpointed. Heritage data is then
comprehensively integrated into a segment modelstoacting heritage networks.

2. Spatial network analysis:

Spatial networks of the city, represented by segmesps indicating integration and choice, enabke th
visualization of the city's spatial configuratiomsnumerical terms. Segment maps also reflect itlyeas a
dual system with foreground and background netwarid indicate movement patterns. Integration values
indicate to-movement and choice values indicateutin-movement. Hence, spatial networks of the city
offer a framework for connecting urban heritagét$aurban surroundings and for analyzing heritagéiw

its urban context.

This research uses the Integration and Choice segmeps of Alexandria at R400m, R800m, and R2000m
as spatial networks of the city, to analyze spatrracteristics of the historic core, heritagehimiits urban
context, and the relationship between the top lmtdgration and choice segment lines and heritage.

3. Heritage sets established

Subsequently, after heritage networks are buil, lieritage networks are analyzed to identify thestmo
significant and high-ranked heritage segments withe network while emphasis is placed on priaritjz
segments characterized by a dense concentrationeidtfage buildings to establish heritage sets. By
comparing their spatial and movement patternsyelearch establishes a link between these setthaind
urban context. This provides a foundation for inéigg heritage considerations into urban planimssges.

Heritage network analysis: fhis initiative enmtails the meticulous
identification and precise geospatial mapping of all significant
landmarks within the Alexandria Heritage Center.

Heritage sets established The process of analyzing heritage-spatial
networks prioritizes areas with both a high density of historical
buildings and high-ranked segment lines in spatial analvsis. leading to
the creation of hertage sets.

Figure 1: The adopted methodology for establishiagtage sets. Source: authors.

5 CASE STUDY: OVERVIEW OF ALEXANDRIA

The case study will employ the aforementioned nmighaf heritage data collection and mapping, alateysi
both spatial and heritage network analyses in Aldxa's historic core. The research site was pefptg
selected due to the abundance of urban heritagésasghin its boundaries. This particular areareglifies
the diachronic development of Alexandria, encompasshe city's origins and subsequent layers of
historical accretion.

Alexandria, recognized for its rich history as afi¢he ancient cities globally, was establishecABxander
the Great in 331 BCE and served as Egypt's cajpitatenturies. The city boasts a unique environadent
blend, harmonizing the Mediterranean Sea with Uslegiout, and seamlessly integrating agriculturehwit
urban planning nearby. Alexandria features divéistoric buildings spanning various architectutgles.
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Alexandria changed, transforming into a Ptolemiicand becoming the largest in the Mediterraneasirb
After the Turkish conquest in 1517, a new settlemeemerged, characterized by houses, mosques, atl sm
shops, mainly centered on the Turkish town. Theladation of Egypt as an autonomous state by
Mohammed Ali and efforts to modernize attracted dpean migration in the late nineteenth century,
introducing Western urban architecture and contiriguto a renaissance under Mohammed Ali's rule
(AbdelSalam 1995).

In the latter half of the 20th century, Alexanddaderwent significant transformations influenced by
political, economic, and social shifts, characediby the departure of foreign nationals and aluxnéf
rural migration, leading to a densely populatedaarkenvironment. These changes resulted in the
deterioration of architectural heritage and thelifen@tion of concrete structures lacking aesthettues.
Political and economic shifts in the 1950s and $9@fcluding the nationalization of European praipsr
prompted a mass departure of Europeans from Egwypgcting the city's planned urban and architettura
character. Existing buildings were repurposed fovegnment use, leading to widespread urban fabric
transformation through the demolition of older sttwes and the construction of new high-rises. The
deterioration of built heritage escalated in thdyealst century, driven by changing demographicd a
focus on short-term gains without considering thaeteptial loss of cultural and aesthetic values.
Unfortunately, the importance of preserving thishétectural heritage for future generations wadewtgd,
and preservation efforts faced minimal resistamtabé, 2011).

5.1 Heritage Characteristics: Current heritage building listing in Alexandria

The initiative to conserve and list Alexandria'smmopolitan heritage emerged with the 1982 compighen
plan proposed by the government, later reviewedllpcin alignment with city planning policies
(Alexandria-Government, 1982; Dix, 1986). The syreenducted in 1982 resulted in the registratiod an
listing of numerous buildings, diverse architectustyles, and entire streets and neighborhoodss Thi
planning effort aimed to establish a significardtbiical connection between the contemporary cétyter
and its rich historical background. The historicahter outlined in the 1982 plan, representing rtioest
recent transformations, is defined by the Cornishdto the north, Safia Zaghloul Street to the, d4asjid

el Attarin to the south, and Ahmed Oraby Squareéovest.

In 1999, the Alexandria Preservation Trust (APNigiéed the 1980s survey, augmenting it with addii
buildings of distinct styles (Alexandria PresergatiTrust 1999). This survey followed the demolitioh
several registered buildings, either through swsfoédawsuits by owners in the Supreme Court or
unauthorized demolitions that circumvented premgiliaws. Subsequently, conservation laws and mgjldi
listings underwent progressive upgrades, culmigatirthe enactment of Law 144 in 2006. Buildingitigs
were consequently updated for the third time in7200

Under Law 144, the governor of Alexandria commisei ALEX-MED to compile the Alexandria Heritage
Catalogue, encompassing historic buildings, stredistricts, and artworks requiring protection. The
resulting catalog, approved by the Egyptian primaister in January 2008, adheres to five criteoa f

inclusion: possessing a unique architectural stglmnections to historic figures or national higtor

representation of a historic period, or serving &surist attraction.

The listing categorized the heritage listings itlicee levels, regarding their significance, considpthe
national, city, or local classification. According that classification 1135 buildings, across thiéeent
districts’ conservation buildings were concentrabeddowntown Alexandria around the eastern harbor,
represented in the Eastern and Central districhéctwis a true reflection of the city's historicdaarban
fabric evolution. Downtown Alexandria acts as therithge node of the city emphasizing its urban
significance (Alex-Med, 2007). The Downtown aregresents around 80 percent of conservation bgsdin
within the city as shown in the heritage buildingiap. The conservation buildings within this argaresent
the early and late expansion period influencedhneyEuropean community through the Central and Easte
districts, while the Al Gomrok district represettte Turkish-style conservation building within ttigy. The
conservation catalog listed 38 conservation streetsere 36 of them were listed within downtown
Alexandria emphasizing the heritage value of thig pf the city (Reimer 1993).
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Figure 2: The heritage map of Alexandria core sihgvthe listed heritage buildings.Source: (Alex-M2007)

5.2 Spatial characteristics

The historic core's spatial networks embody a mlistspatial culture. This generative structureteiss
movement and co-presence, aligning perfectly withiteritage characteristics of the area.

5.2.1 Angular Segment Analysis

In the context of the case study, the angular sagm@ealysis will be utilized to acquire measureraesd
segment maps will be employed instead of axial nthpsto their higher accuracy and more widespread
utilization. This choice is based on the recognitioat segment maps offer enhanced precision anthare
commonly employed in spatial analyses compareditd mmaps. The analysis in this study will incluoieth
choice and integration, across multiple radii rangehe diverse range of measurements obtainedghrou
this analysis is instrumental in revealing outcoraesarious urban and spatial scales. The segmaps m
also make it possible to compare city areas witly déferent patterns of figures and ground or buil

5.2.2 Angular Choice: Main Routes Through Cities and Besi

Choice represents the street segments that arby lulgbsen to be passed through as the shortestTeth
generated map is produced concerning the weighhgfilar connectivity for a critical angular pattoide.
This measure assesses the likelihood of roads beiongen for through movement. This study analysis
employs different metric radii, starting with a #caadius of 400m, providing insights into immediat
localized preferences. Subsequently, an intermedéatius of 800m is utilized, capturing choices thdend

to a broader, intermediate scale. Finally, a hightarmediate radius of 2000m is implemented, aifga
city-wide perspective on the preferred routes withie heritage areas. This multi-radius approashires a
comprehensive examination of the choice measueeldshg light on the dynamic interplay between laget
spatial configurations and the through-movemenfigpeaces at various scales.

In the process of angular segment analysis withencase study, three specific scales are expltredocal
scale at a radius of 400 meters, the low interntedézale at a radius of 800 meters, and the high-
intermediate scale at a radius of 2000 meters. &Vttile analysis at the local scale or neighborHewel,

with a narrow local radius of 400 meters, offeramare detailed examination of immediate spatial
preferences. In this context, the analysis idergtitreets Al Attarin Mosque,Al Bab Al Akhdar Streal
Dakkakin Street and France Street as the mostrpedfeSets connecting these streets demonstrate the
highest choice measure, indicating their signifteaat the local level shown in Figure 3a. The 80adius
scale highlights streets as Al Gazaar Street, Malgnk@hmy EL Nokrashi Street and Al Azhar Streethas
most preferred. This means that these streetsnatitieir sets are consistently chosen for throughement
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reflecting their prominence and importance in tlverall network at this intermediate scale as shawn
Figure 3b.

While, the angular analysis of choice measure i@daus of 2000m indicates that, streets such asehm
Ourabi then El Nasr Street have the highest chead@es for high-level intermediate through-movemamt
a city-wide scale. This implies that these specifizds are the most likely to be selected for margnfrom
one point to another at a 2000m radius. In essamte, high intermediate level, the sets associaitu
these streets are the most preferred ones foribiescthe through-movement from one location totheo
within the 2000m radius as displayed in Figure 3c

5.2.3 The Anqgular (Segment) Integration: The Locatiotudban Cores

The angular segment integration shows the acchsibi a street segment in relation to all othé&est
segments in an urban system in terms of directi@mges. In this study, different metric radii applaed to
unveil diverse "to-movement” potentials across asi scale levels. A segment map colored using
integration values generally shows the most integrapaces in red to the most segregated spadxsein
The most integrated set of spaces in the segmeitigte represents the syntactical cores of tharudoea

To achieve this, Angular Segment Integration ifqyered at a local radius of 400m, a low intermesliat
radius of 800m, and a high intermediate radius0@f02meters. Firstly, at the local scale (radius d@@ers)
of angular integration segment analysis a moreilddtand fine-grained understanding of the locaivoek

of streets is achieved for example streets suchAksAttarin Mosque StreetAl Bab Al Akhdar
Street,Mahmoud Mostafa Assal Street,and Haret AL Ae Nayma Street and El Midan Street are
highlighted. This analysis identifies clear locafitage sets, shaped by the previous streets ¢émabmtrate
high local integration. This reflects the pivotale of these streets in shaping the overall urhzatia
structure, emphasizing their significance in thealaccontext Figure 4a. Secondly, the analysis neieeg the
streets that are most integral to movement andemdivity at this intermediate scale of 800m exefigdi by
streets Adib Bek Ashak Street,Ahmed Ourabi Sti8atah Salem Street, Al Attarin mosque,El Nasr $tree
and Al Gazaar Street. Consequently, these streetgrauped into distinct heritage sets, charaadriay
intermediate integration values as shown in Figilre

Finally, a high metric radius of 2000 meters iscuf® the angular segment integration analysis. i
streets with the highest values for the angulagrt@nt) integration analysis are highlighted reveathe to-
movement potentials on a high intermediate scaleekmmple Ahmed Ourabi, El Nasr Street, EI Midan
Sreet, and Sidi ElI Metwalli Street. These mainett@stablish defined sets within the heritage, asdarred

to as the highest integrated heritage sets alyostiree as primary axes as shown in Figure 4c.

a b 2. G

Figure 3: angular segment analysis-choice measu#00m raduis-(b) 800m raduis-(c) 2000m raduisirS&a authors.

a b C

Figure 4: angular segment analysis-integration orea@ )400m radius-(b) 800m radius-(c) 2000m mdiource: authors.
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This methodology involves assessing the spatidiguration, connectivity, and layout of buildingsthin a
given heritage context. The synthesis of Spacea®yahalysis and heritage analysis results enhahees
classification process by establishing a compraliensultidimensional framework. This framework \ses

as a crucial tool for categorizing and comprehegdihe organizational, relational, and contextual
significance of heritage structures. Through tmatsgic integration of Space Syntax attributes lagritage
analysis, the primary aim is to refine the clasatiion of heritage buildings and systematicallyaage them
into cohesive sets, considering both spatial astbfical dimensions. This unified methodology siigaintly
augments the depth and precision of assessinggeiuildings

In this phase, each of the above maps was oveantaitle heritage map to find out how the heritagllimgs
represented in the map were correlated with theltsesf space syntax analysis, focusing on angtiiaice
and angular integration maps. This entails howcthieural and historical layers represented in teathige
analysis map align or interact with their spatiahfogurations. It reveals areas where cultural iicence
and high spatial connectivity converge, providimguable insights into how historical and culturi@neents
influence the city's spatial structure and genettafaned heritage sets.

5.3 Heritage networks and Heritage sets construction

Urban heritage represents the cumulative layeringuonan cultures across space and time, servirg as
historical record of a city's growth. This analysigestigates the distribution of heritage elemevithin the
contemporary spatial network of the historic core.

5.3.1 Space syntax analysis (In the angular choice aisglys

Each set will be given a number and the initiaieledf the specified radius Local-Intermediate-Gliol-or
example, set number 1 in the Local radius will benad 1L, set 1 in the Intermediate radius will benad
1l, and set 1 in the Greater Intermediate radilisheinamed 1G

a. Space syntax analysis (In the angular choiclysis@onducted at a scale of 400 meters locaé¥cal

The identified sets play a crucial role in enablggamless thorough movement across the city andioon
the streets with the highest choice values andredlim dark red, for example, set 1L-6L. Next the sets
with fewer choice values and colored in light recsats 7L-10L as shown in Figure 5a

b. The heritage Analysis:

Upon superimposing the heritage map, it becomgmrapt that Set 1L comprises the most extensive
assemblage of heritage buildings, then sets 4L1@hdhave fewer heritage buildings leaving the mfdhe
sets with the least number of heritage buildingshasvn in Figure 5a.

c. Space Syntax Analysis: (In the angular choicayais conducted at a scale of 800 meters intertedi
scale):

Some sets as 11,21, 3I, and 4l include streetsghf tialues of angular choice colored in dark greile sets
51-101 sets with streets of low choice values whacé colored in light green as shown in Figure 5b

d.The heritage Analysis

Upon superimposing the heritage map, it becomearappthat sets 1l, and 61 comprise the most extens
assemblage of heritage buildings, while sets 8l,74nd 91 comprise less amount of heritage bugslinmhe
remaining sets within this radius exhibit minimalrto presence of heritage buildings as shown iargigb

e. Space Syntax Analysis: (In the angular choicalyars conducted at a scale of 2000 meters greater
intermediate scale):

Sets such as 1G incorporate streets characterizbigb values of angular choice in a greater intatiate
scale. While sets 2G-9G include streets with lovedues of angular choice as shown in Figure 5c

f. The Heritage Analysis

Upon superimposing the heritage map, it becomearappthat Set 1G,6G,7G, and 8G comprise the most
extensive assemblage of heritage buildings as mpiexsén Figure 5c¢
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E aenis

Figure 5 (left): Angular segment analysis overladHeritage map-choice measure (a)400m radius-Qm)d@dius-(c)2000m radius.
Source: authors. Figure 6 (right): Angular segnaaratlysis overlaid on Heritage map-integration meaga) 400 m radius, (b)800 m
radius, (c) 2000m radius. Source: authors.

5.3.2 Space syntax analysis (In the angular integratiaiyais)

Each set will be given an alphabetical letter amel initial letter according to the specified radluscal-
Intermediate-Global. For example, set number Ahia tocal radius will be named AL, set B in the
Intermediate radius will be named BI, and set @& Greater intermediate radius will be named CG.

a.Space syntax analysis (In the angular integratiaatysis conducted at a scale of 400 meters socde):
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Sets that incorporate streets with high integrati@oies at a local scale are characterized byoagtevel of
connectivity and accessibility between various e at this level such sets are AL, BL, CL, arldtBese
sets are colored in dark red. Set EG demonstratesy lintegration values, attributed to the stredthin it
having the least movement values as shown in Figare

b. The heritage Analysis

Upon superimposing the heritage map, it becomesrapp that Set AL comprises the most extensive
assemblage of heritage buildings. While set DL Bhawith fewer heritage buildings. Then sets BL £@
have the least number of heritage buildings as slinwigure 6a.

c. Space syntax analysis (In the angular integratimalysis conducted at a scale of 800 metersnetiate
scale):

The presence of streets with high integration \&htean intermediate scale is indicative of a weflhected
urban environment such sets are for example AICBDI, and El and are colored in dark green. Whéés
Fl, Gl, and HI exhibit streets characterized by limegration values, consequently resulting in aarall

low integration value for these respective setshasvn in Figure 6b.

d. The heritage Analysis

Upon superimposing the heritage map, it becomearappthat Set Al, Bl, DI, FI, and GI comprise thest
extensive assemblage of heritage buildings. Wrele®, El, and HI have the least number of heritage
buildings as presented in Figure 6b

e. Space syntax analysis (In the angular integrainalysis conducted at a scale of 2000m greater
intermediate scale):

The streets with high integration link the set eenal areas and potentially to other sets, agiplif the
set's accessibility to distant locations, serviaas] amenities exemplified by sets AG, BG, and @@ a
colored in dark blue. Sets DG, EG, FG, GG, HG, #&&d JG are characterized by streets with lower
integration values at 2000m radius, consequenglyltiag in the sets having the minimum integratvatues

at this scale as shown in Figure 6c.

f. The Heritage Analysis

Upon superimposing the heritage map, it becomearapp that Set AG, BG, CG, GG, HG, IG, and JG
comprises the most extensive assemblage of heitadgings. While set DG, EG, and FG have the least
number of heritage buildings as presented in Figare

5.4 Connectivity measure

This map visually represents patches and areas higfin connectivity values, depicted in red. The red
coloring signifies that these specific areas otdig blocks are highly connected or fall withirsyntactic
depth of 1. This outcome aids in delineating cotewand cohesive heritage sets closely linked withe
urban fabric, offering insights into spatial reteiships and heritage groupings within a relativetprt
distance as shown in Figure 7

5.5 Patchwork

In this methodology applied in the case study, tifigng patchwork involves calculating the mean thep
metric within a 200-radius. This reveals local aredth unique spatial characteristics, showcasing the
interactions of streets and pathways influence lolsitapes and sizes. These patches signify meyricall
integrated areas distinguished by their distincal@onnectivity as shown in Figure 8

6 RESULTS

Heritage Set AL, Al, and AG sets encompass a lamgeber of heritage buildings and also have an
increased propensity to draw movement at the laglabal, and intermediate scales in the choice and
integration angular analysis. The heightened valigbuted to this heritage ensemble is a resulitof
evaluation in both the heritage, where its histirgignificance is assessed, and its spatial aisalyiile
overlapping across different radii which considessmpact on the city's physical structure assiitated in
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Figure 7 (left): Connectivity map showing heritagéssaccording to syntactic depth. Source: authors. Figure 8 (right):
Patchwork map showing heritage sets accordingackidize. Source: authors.

The findings indicate that, despite the promineoiceome sets in terms of preferred movement antiaspa
centrality according to space syntax analysis, thay not comprise as many formally designated dgeit
buildings for example sets 2L,3L,31,41,3G,4G in dnegular choice measure and BL, FI, FG in the argul
integration measure. This underscores a nuancesipiay between perceived significance in urban
movement patterns and the official recognition efitage status, emphasizing the need to consigderss
criteria when evaluating the historical and culk@ahric of an urban area Figure 9 Figure 10

The results highlight a discernible pattern whemsihistorical buildings are positioned along dsegith
substantial to movement and through movement. Neeiesss, it is crucial to acknowledge that specific
historical sites diverge from this trend. While theeets may not be as attractive or central withim
specified radius, their abundance of listed heeithgildings underscores their crucial role in preisg and
representing the city's historical and culturalniity. This suggests a nuanced dynamic where thadb
recognition of heritage value may not always aligith the spatial preferences within specific radii,
highlighting the importance of considering diverséeria in the evaluation of urban spaces suclsets
11L,61,81, 10G in the angular choice measure and@lL, HL, Il in the angular integration measure.

Figure 9 (left): The identified heritage sets supeosed generating a choice map across differeliit &ource: authors. Figure 10
(right): The identified heritage sets superimpogederating an integration map across differenf.r&durce: authors.
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7 CONCLUSION

In conclusion, through a series of analyses, tleisearch yields critical insights pertaining to the
characterization of heritage elements, the spatafigurations, heritage networks, and the fororatbf
heritage sets. Heritage buildings play a cruci& io linking the present to the past, offeringratives of
architectural evolution, societal development, aigphificant historical events. Their contributiama city's
unigue character and aesthetic appeal createsa seoontinuity amidst urban transformation.

The field of urban conservation has increasingbpgmized the importance of integrating urban hegétiato
the cityscape. This research contributes to thesigdoy introducing a new spatial network approddtis
approach not only facilitates the connection ofamrlheritage to its surrounding city but also erslbhes
exploration of urban heritage as a fully intercaried system. The analysis focuses on the spayialiiand
connectivity of a heritage site, aiming to underdtéts levels of integration and choice. The spatéwork
approach takes spatial networks from space syh&ory as a platform to connect urban heritagestaoity.
Moreover, the research identified the spatial attarestics of the historic core. The spatial netnapproach
also links heritage data to the segment model itu neritage networks. In essence, this study aions
systematically group heritage buildings sharing shene spatial characteristics into clearly defisets.
These heritage sets hold significance in the reaflmrban planning and development. This information
becomes pivotal in making informed decisions alotggrating heritage structures into the evolvimigan
landscape. Achieving a harmonious balance betweetage preservation and contemporary functionality

The assessment and measurements of the Downtowatlda heritage area and spatial configuration
contribute to the comprehensive framework for spatultural assessment in downtown Alexandria. This
phase of the research is expected to enhance ttestianding of the evolution of heritage sets, ioliog
valuable insights for the preservation and sustdéndevelopment of historic urban areas.
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