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meaninglully define urban open space or not.  As
an extension to this method of analysis W.C Ellis
[7] designated towns and cities as signifving
"Structure of Spaces™ or " Structure of Solids®
hased on the relationship of the solid and void
spaces contained 1n their positive - negative prints
(Fig. 1). Urban arcas with "Structure of Space”
configuration have streels which have progressive
spatial relationships: they have a starting point, a
hinear extension and dialated section (called square)
at intervals where there 18 concentration of
activities.  |o urban arcas exhibiting “Structure of
Sulids" streets or the linear open spaces act as
simple links between destinations.  These strects

some knowledge of the psychological disposition of
inhabitants regarding the use of spaces.  Analyses
methods based on space perception are common in
architectural  and  planning  studies,  so  the
introduction to this particular method is meant to
enhunce its usaye.

The following Space Syntax model 15 a relatively
new addition to urban space analysis methods, |t
is believed it is virtually unknown here in Ethiopia.
The model is deseribed in detail and a case study
using the model 1s presented later.
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Figure | Positive and Negative Prints of Central Pans A, Positive B, Negative
{Note the structure of solids depicted by Le corbusier’™s proposal in plan voisin

are different from other open spaces only because
of their hard surface. Streets in urban areas with
"Structure of Solids™ contiguration have no sense of
enclosedness.  Most urban centers which manifest
"Structure of spaces™ pattern are observed to be
those  which  developed  according  to social
demands. Urban centers, newly established or
extensions to existing centers, which are planned on
grand- scale 1deals lack the spontanerty  and
mtimacy which incremental developments ofter.
However, planned developments do also produce
ambient urban spaces when planning ideal 15 based
on appropriate criterid.

The structure of solids or spaces method 1s very
simple to use but the revelations which emerge
from the analysis are strong indicators of space
pattern types contained by settlements [Fig 2], The
limitations on the madel are that 1t requires
aceurate data on building heights and their relative
location. It 15 also assumed that the analyst has
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SPACE SYNTAX MODEIL

The spatial structure of settlements signifies social
vafues. This ix the tenet on which anthropologists
base their study of society.  The Space Syntax
model which was developed by Hillier and Hanson
takes cognizance of soctal forces o the formation
of settlement patterns.  The authors argue that
spatial relationships should be central to urban and
architectural discourses, Some researchers have
tised territorial theory and others, such theories as
semantics of matural  languages to  understand
environmental behaviour and syntax of cities [8; 9;
I0]. Hillier and Hanson strongly argue that most
ot these and other architectural theorists fall short
of tackling space as a central theme. The authors
claim thal when most of these theorists deal with
space " --- 1t 1% at the level of individual space
rather than at the level of the system of spatial
relationships  that  constitute the  building  or
settlement” [11, p.3]. They argue that it is the
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Figure 6 Axial Lines and Levels of Urban Area shown in Fig. 4
5 Starting space 6 - 5 Link between axial spaces 2 Axial space in the system

arranged in decreasing or increasing order thereby neighbour spaces have that space as a member of
indicating where in u settlement the most inlegrated
or the least integrated spaces are located,
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Figure 7 Theoretical Limits of Integration
A. Lowest limit = oo B, Highest limit = 1

Local Control neighbour spaces in the system then that space has
low Control.
Control assesses the capacity of a space to
influence movement through the spatial network.

Conirol measures the number of choices that a Control is defined by the equation
space provides to neighbouring spaces, If a space

has more neighbour spaces but it constitutes o be c=Y 1

the only neighbour for the other spaces then that C,

space has a high Contrel value, However, if the
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Where O — the number ot conneclions

n

C — the voalrol

Er. a) Consider space 3 in Fig 6. Axial hne 3
has 3 neighbour spaces 2, 4 and 6.
- Space 2 hus 2 neighbour spaces 1 and 3;
Space 4 has 3 neighbow spaces 3, 6, and 5;
am] Space 6 has 4 neighhour spaces 3. 4.5
and 1.

Therefore,

£, = (4 for line 2)

+ (% tor line <4}

+(_| for line 6)
4

L

23 4 12
hy Tahke space 6 which has axial lines 1, 3, 4
and 5 as 1ts neighbours (Fig.4)
Space | has 2 neighbours;  space 3 has 3
neighbours;  space 4 has 3 neighbours and
spave 5 has 2 neighbours.

Therefore
cz[l+_1+l+l}
¢ 2 3 3 2
10 e
6

Spuce 6 has higher control value thun space 3 in
the spatial system of the given example.

The control value of all axial hines in a system
could be computed and compared with each other
manually or by using computer model, 1t could be
deduced from the comparison of control values
which space or area of a scttlement is acting as an
important stepping space belore passing to other
Areas,

DESIGN APPLICATION

The Space Syntax model deals only with physical
aspects of spatial connectedness,  Interpretation of
social forces which brong ahout the manifested
spatial structure rests on the rescarcher.  Spatial
organization affects pattern of movement and the
use of spaces.  The probability of encountering
others iy raised in spaces which have high control
and high integration.  The model could be
complemented  with local surveys to check the

correlation ot global inteyration and density of use,
It a designer can predict where in a spatial system
people were Iikely to be.  facilities could be
provided to promote social activities. This type ot
prediction 1s readily tackled using Space Syntax
model.

The Space Syntax model could be used to
investigate sets of urban issues. Where are zones
of unused spaces located?  Are some areas oo
strong/or too distributed? If the integration values
of a system are high there is no need to readjust the
space system; the problem lies somewhere else.
But, if urhan areas are highly segregated and at the
same time less active it is an indication that the
street system does not encourage people to go there
or to pass through it. 1t rests on the analyst what
to check In a system.  The Space Syntax model
offers a verifiable method of analysis,

ANALYSIS OF SPACE PATTERNS USING
SPACE SYNTAX -- CASE STUDY: ADDIS
ABABA

Introduction

The city of Addis Ababa is a little older than a
century. The development of the quarters of the
City is mainly based on the sefer systemn (12). The
sefer system 15 an order of settlement where a
chieftain and his followers establish a cantonment.
The chiet®s quarter 1s usuaily located on a high
ground and his followers settle nearby according to
their rank. This settlement typology 1s the
formative model of most towns founded hy
emperors and provincial chieftains in pre-20"
century Ethiopia. Addis Ababa shares this fegacy
as ifs injtial settlemment pattern.

Starting from the time of its establishment Addis
Ababa was a Capital City, so there were several
chiefs residing in it. The Emperor's Ghibi heing
the centre several chicls with their retinue settled at
ditferent locations far apart from each other. The
passage of time and the stability of the empire
brought more people to the City. More dwellings
were built in each seter and the gap between the
sefers was reduced. However, there were left-over
vacant lands between the scfers. The paths which
link the different sefers were of a meandering type
to adapt to the terrain and the haphazardly
developing quarters. These patterns are still visible
in the central areas. The present street network of
Addis Ababa epitomizes the pattern of streets which
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