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1.1_Objectives 1.2_Progression Diagram

To explain the general concept of networks and how they City
operate in a spatial context First Developmen -
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_Te illushrate the concept of centrality within neteorks, and
describe how it 5 calculated with Multiple Centralify Assess-
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1 F th - i - . Network Anahysis Scenarkp &
_To map the centrality of the cument city of Glosgow ond Backgreund .
interpret the results
To experiment with conceptual scenarios for fhe loyout of
fhe city using the MB motor way as a focal paint, mop the
cenfrality of these scenarics, and observe how they affect
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1.3_About Network

A Metwork con be wsed in many contexts to llustrate the serdes of conneclions o person or thing has between other
relcted enfities. The sublects in these connections are refered as “nodes” and the connections between them as “edges”.
For example, in o social network [Focebook], the nodes would be people, while the edges would be the ink connecting
thexm [individuak knowing one anather).

A spatial mebwerk is geographical and shaped by the built ensvirenment. This could include vanous connechions such as
rairoads and frain stafions, or o system of water pipelines, however the spafial network we are fecwsing on & the wban
streat neteork, inwhich nodes are intersections and edges are shreets.

_Centrdlity

In urzan péanning, centrality i key aspect in shaping urban space and wiban growth which will cllicws an extended visvali-
rafion and characterizotion of the city structure. Centrality valur of each node in o network & define depending on the
value we infended fo measue it. In spatial cnalyss, cenfrality measures the relations in lopolegical space. Centrality of
spaficl networks can be visualized and analyzed through the maps created from MCA [Mulliple Cenirality Acessement).

I &1 global network. ol 1he nodes in a network are inputted to calculate centrality. In o local network. only the connections
of nodes within a specified distance of each node are used to determine centrality. For the local nebworks dsplayad in this
presentation, the distance wsed to calculate lnoal cantraliby was 800 meters.

MCA helps to shope the vision of the polenfiol development of an existing network, By using MCA, the netwaork is colou-
loted into mathematical equations where the distance ond connectlivity between nodes are calculated and then
graphically display the centrality of ecch nede. Eoch of these defines centrality differently, and so provides its own unique
set of information with relafion to the ubon framework,
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_Closeness Centrality

Cleseness cenirality (Fg. 1) considers a node that
i close to other nodes |via the shorfest palh) o be
ceniral, In other words, a node that is central is
able fo connect with many places in a short dis-

_Betweenness Centrality

Betweenness cenfrality (Fig. 2) is based on the
dza thal a central node is located along paths
that link other nodes with each other (via the short-
est path). This is sgnificant bacause it shows which

tance. This methad is significant in the urban con- r"')' routes people most likely to fake, or must fake, in
text in demonstrating the structural dersity of an Fg. arder o get from one place to another. Places
urban layout, Therefore an areq with high close- with high betweenness centrality will have higher
ness cenfrolity hos high potential for commercial volumes of fraffic, os they are often ploces one
dewvelopment since it B near mony other points . - must pass through to reach o destinofion. Due to

within the network, and occessed easily by o
higher amount of people.

-
“= fthe omount of people possing through these

nodes, they often indicate ploces that can sup

port services, landmarnks, and public spaces.

1.5_Network of Glasgow
_Glasgow City

M8 was constructed with the vision
of transforming Glasgow into a ser-
vice based economy city in the &0s,
The motorway has been fucntioning
well to served it purpose. MB s im-
portant to the economic contribu-
fion to Glasgow as it brought in and
distibuting  economic  avlivities
across the city and also to the urban
regions, However, when it comes fo
the neighbourhood scale, the local
configuration of the sireet networks
were nol well taken care of ond has
coused the city efficiently split info
twio parts and becoming more op
parent aver time.

In the network analysis, we focus on
the city centre area where M8 & cut-
ting through fo examine the impacts
of the motlorway brought to the city
locally and globally.

_Global Closeness Centrality

{;j‘: This map demonstrates the central-
AW ity of nodes in relation to the cenire

) of the city. MNodes closely con-

= h " nected to the cenire are red, while

: -, these that require more conneclions

te reach the cenfre are biue. Paths
located closast to the centre are
naturally  better connected, how-
ever the span of the nebwork indi-
cafing high centrality indicates how
well the network of streets serves the
city and points out areas with pat-
terns of nodes that work to either
help or hut the city's connectivity,

oge

1.4_First Impression

To begin our research, we went on a walk-through of the area of the city crossed by the ME. This gave us as obsery-
ers a number of impressions of how the motorway affects the way the city is navigated and experienced.

We noticed that wihere the fabric of the exisfing city is cul through by the ME, the flow of life and movement b
ehween the centre and the city on the other side of the motorway & separated. While urban life continues in varying
degrees fo the oreas beyond the ME, the motorway makes it difficult for the city o operale as one cohesive unit,

The presence of fhe M8 provides on otmosphere that Is uninviting ond difficult for pedesirions to navigate. Rcther
than cullivating o vibrant sireet life, it caters to the likes of boxy warehouses, auto malls, and massive storage units,
With ferw crossings and litfle physical evidence to provide o sense of confinulty ocross the gop carved out by the
motorsay, we observed that the city B effectively split.

With fhese feelings in mind, our next goal was fo view the city in terms of networks, using cur inifial observalions as a
slarting point for conceplualizing hypothetical scenarios that could provide insight info what may or may not work
o improve the network of the city,

_Betweeness Cenftrality

The betweenness centrality for the city of
Glasgow shows the M8 as a significant
factor in the way the nebwork s con-
nected. A rng of high bebweennes is
visible around the city centre, from which
many important paths of betwaennass
branch out, It also explaing which roods
will be occess by large omount of vehicu-
lars ond how people commute within the
City.

M8 i appoarently having higher betwee
nss than other main reads as it connects
many other nodes within the city centre
by mosily connecting nodes to the west
of the city centre. It also shows how M8
diverse traffic through the city centre.

Red lines reprasant paths that link many
nodes with each other, while blue lines
represent paths that connect few nodes,

Red areos show nodes thot are con-
nected to a high number of other nodes
locally. In this cose those located within
800 meters. Areas with the highest kocal
closenass centrality ane located oulsice
the center of the city, indicating that
areas of the network connected best an
a local level are separated fram the city
centre. The periphery of cenfral Glasgow
i occupied by a wide area of blue, indi-

cafing very low local closeness centrality




