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ABSTRACT

Cities as spatial settlements operate under various closely linked processes. One such
process is their expansion, which iatrth cities as dynamic phenomena. The
temporality associated with this process gives wayhferassimilation o myriad of
definitions towards the functioning of a city. However, only a few of tde§aitions
remain embedded ipersisthroughtigné She citydf Hyderabadina n d
the southern state of Telangana in India is one such city that has for longfeeesd

to as the Twin Cities of Hyderabathis dissertation explores to what extent this

widely accepted definition of thetgiastwins pervades its contemporary mode of
functioning. Since the process of expansion of a city, irrespective of the reasons behind
it, has to manifest spatialythe spatial relationships are taken as the starting point of
the analysis to provide objige descriptions of the spatial structure of the,aiing

space syntatheories ananethods to examine the claimedality. In addition to this
city-wide study, the twins are further exployealividually, to trace their operation i

twin relation adawing from historical urban descriptions of the priatietail

thoroughfares an@BDs andcomparing them with their curregpatial andunctional
disposition.The findings show a vivid contestation to the twin city definition,

identifying parts of theity which provide spatial possibilities that are comparable, and

in some cases greater than that of the twins. The investigation of the individual twins
highlights a greater inertia the spatial structure of Secunderabad compared to that of
the Old Hydeabad, to the force exerted by the new centaied a fractured spatial link
between the twindlhis research it be seen asn initial step that brings analytical
descriptiongo aid the understanding of Indiaties that are widely perceived to be

conplex and chaoticby taking the space first approach

Keywords: Twin Cities, Hyderabad, Secunderabad, Spatial Memory, Space Syntax
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1. INTRODUCTION

1.1 Introduction to the Twin Cities

The city of Hyderabad, India, has for long beeferred toas the Twin Cities of

Hyderabad. The twins being: the city of Hyderabad founded in 1591 by the Islamic

ruler, Mohammad Quli Qutb Shah, which is el Hyderabadf the present time; and

the colonial settlement of Secunderabad constructed to comply with the terms of the
subsidiary alliance of 1798 with the British East India Company. One of the earliest
occurrences of h e populaytiflesasthe Twi€i t i es i s i n Shah Al al
1962 on urban geography of the twin cities, where, as he clarifies that his study would

deal with Hyderabad and Secunderabad as independent citids, adds

Aébut their close rel ati ons harpccdptacsnanee en r
of The Twin Cities (or Dual Cities) because, though widely apart in their dates of
origin, and isolated from each other, the\)
(Alam, 1962, p. 1)

The label continues to be used in contempoar@sgarchnto the city, includingtudies
such as: vieicle routing in large systen{Sateesh and Ray, 199&npact of urban
growth on water bodig®kamachandraiah and Prasad, 20(&t)d alienation and local
communitiegReddy and Reddy, 20Q7ApIS-based advanced traveller information
system for Hyderabad cif)Kkumar et al., 2005)and, information technology and social
developmen{Ramachandraiah, 2003 uchstudies commonlgituate the twin cities in
their research primarily to delimit tlggographical extents for tlagplication of their
particular thinking Thus, no other reference to the dualibgugh implicit in theterm

twin cities can be foundn their work

However, a understanding aheduality of Hyderabadvas noted, as early as 1968, in

a geographical study of the spatial patterns of population in Indian cities by John Brush.
His focus wanthe density gradients from the highest levels or near the centre of the
city, and intraurban density changes that accompany growth of an@resh, 1968)

The twin citiesof Hyderabadvere one of the case cities in his analyBSiglaining his

finding in which four patterns of deviation from the Bleici@&ark model based on

negative exponential decline @énsity with increasefalistance from the city centre
specific to the groupf cases which contairise twin citiesshown inFigurel, he

notes

11



Aféthe third configuration is found in ci
concentration, one around a bazaar of traditional type, the indigenous city, and the other
around a former British centre that may be two miles distant or more. Hyderabad
Secunderabad and Bangalore are examples of such dualism, in which two distinct
density gradi ent(Bush; 068, ppb3F3)r ecogni zed. 0

PATTERNS OF CHANGE IN POPULATION DENSITY
GRAD [ES

IENTS OF INDIAN CIT]
1961 gradient === = Previous gradient
10 GROUP | o0 GROUP Ii
Ty
<100 \ < 100 AN
ea \\ & N
o \ o \ \
(2] \ 12 N
=z \ = b
9 10 WA 8 10 AN
(7] [ (7] \\ ]
e \ & ~
a AN o ~
\\\‘
1 T T N T T 1 T T T T T T
0 1 2 3 4 5 6 7 01 2 3 4 5 6 17
MILES FROM CITY CENTER MILES FROM CITY CENTER
1000 GROUP Illl 1000 GROUP IV
A— Indigenous center w
% ! A B — British center 5
<100 :}\\ zmc
N &
S )
2 N N = ~
7} NN & \
e N\ ai \
2 o \
1 GEOGR. REV., JULY, 1968 1 \ \
T ] T 1 ¥

0 1 2 3 4 5 & 71 0 1 2 3 4 5 6 1
MILES FROM CITY CENTER MILES FROM CITY CENTER

Figure 1: Patterns of change in population density gradients of Indian Cities. Source: (Brush,
1968, Fig. 1).

Further explaining his observations on the twin cities, in aunfdib the general

classification of the cities as above addgrefer Table landFigure2 )i

At e mrhamngasl(1951961) in density according to distance increments show in

both Hyderabadbecunderabad and Bangalore a trend toward decline of the centres of

12
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population and increasen t he i nterstitial a n(@Brusp,er i pher
1968, p. 388)

Therange of studies discussablovepresentshe focus of this research. That te

what extent is this duality apparent from therentspatial structure of the city?

PERSONS PER ACRE
Miles from city center
CITY CENTER CENSUS
DATE 0.00~ 0.55— 1.05— 1.55— 2.05— 3.05— 4.05—
0.50 1.00 1.50 2.00 3.00 4.00 6.00
Hyderabad 1961 147.8 118.1 29.9 48.1 35.5 10.1
{Old City)
1951 150.7 117.2 27.8 44.6 28.2 3.2
Secunderabad 1961 119.5 68.4 33.8 32.5 13.0 —
1951 122.6 67.0 24.0 24.3 10.2 —

Table 1: Temporal changes in gross density of population by distance increments,
HydemabadSecunderabad. Source: (Brush, 1968, Table VIII).

HYDERABAD-SECUNDERABAD

HYDERABAD (0Id City) SECUNDERABAD
CHANGE IN POPULATION DENSITY CHANGE IN POPULATION DENSITY
1951-1961 1951-1961
General gradient, 1967 e General gradient, 1961 e
o based on regression 1 1951 ——— ) based on regression | 1951 ——
5 Density according to [ 1961 ==== ﬁ Density according to [ 1961 ===~
b, distance increments 1951 -——— @] distance increments- 11951 ~-~—
e . < 300 ]
o
& m i i gl -
7] N %)
z
8 100 g 100
r X ] 0 ]
e 3 o ﬁ ]
e i By ] & 2 ]
ot 50|- \\‘\ T, 1 ; 50 | N ]
gt k) NN . Eao AR
u s, T s, @ NN .
Z 0 X \\‘\\ - 2 - A . E
h w W -
2 N Q- N 1
O \ \\ = *\\
= N o o 1961
< 13’ \\\ 1961 : 13 1951
L L - 3 ]
= ] =R S \E
S & X ]
- - a = 1 -
@ i WMo g 4 1951 7
Q 3 41951 8 3
< ®
2 - O 2k -
1 1 GEOGR. REV., JULY, 1968
0

0
DISTANCE FROM CENTER (IN MILES)

Figure 2: Graphical representation of the above table along with the linear regression lines.
Source: (Brush, 1968, Fig. 16)
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1.2 Research questions concerning the phenomenDuaifty

In the above light, with an aim to explore the spatial structure afahiemporey city

of Hyderabadthe overarching question that this research attempts to respontbto is
what extentis the widely accepted notion of twinness or dualitynanifested in the

current spatial structure of the city? Other questions stemming from this:desthe

city still binodal as it is popularly regarded to be? Are there emergent centres, which as
identified by the late geographer John Brush in 1968 as interstitiggesipheral areas

of low density with increase in population upon distance increments from city ¢entres

thatcontestagainst the twirt i t defenisiod of the city of Hyderabg@l

Along withtheu r b a n g r o,Wattdridgsocieetohoenic thangawithin the two
nodespresents another perspectimethe aforementioned dualiffhis perspective
helpsdefine thee wi n c i tof Hydefabad, aaj enlgsnan urban objebut alsoa
social artefact in a contemporary contextgfieof the founding socipolitical and
sociaeconomic groups which configured the twin cities with thearabteristic spatial
practicesThis studythus alsoenquireswhether there isa latent spatial memory of
the dual phenomenon from the past conditioning the operation of the current

spatial structure of these two nodes
1.3 The city of Hyderabad

This section introduces the geographical boundaries and other mapped data from the
city of Hyderabad which would serve as thedtyers for the analysis. The city of
Hyderabad is broadly divided into six municipal zorfégyre3) which also delimit the
admnistrative boundaries of the city at a zonal level. However, this research
concentrates othhe Secunderabad zone and Charminar fomiés detailedanalysis.

The historic twin citie@region fFigured) to the east of Hussain Sagar Lakeing

nested in them is the basis for their selectidrevicinities from this zone are shown in
orangein Figure5. This figureillustratescrowd sourced dataom the GeofabrikOSM
databas¢ hat defi nes t he oafresramdadigbhourrmodhis t he
data consists of a single parameter which is the name of the vassityned to the

marker placed at the location okthespectiveicinity. This datas usedto assignthese
labelledmarkerswith valuesfrom spatial analysigndstudypatterns fom the

graduated markergor the analysis at the scaletbéindividual two nodesthe areas of

interestdata obtainedrom GoogleMapsis translated into GIS as shown fRidure6).
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These areas show building blocks with hagimmerciakctivity like restaurants and
shops; an@lso,schools, banks and hospitalfiese areas too will be assigned with

values from spatialrealysis, further explained in the methodology section, to assess

their spatial potential.

Municipal Zones

[ Charminar Zone
[ Khairthabad Zone
0 4 8 12 16 km [ Kukatpally Zone
EFVFVVttrr—s¥F—"% [ L. B. Nagar Zone
] Secunderabad Zone
[ Serlingampally Zone

Figure 3: Municipal zones overlaid on the spatial network of the city used for this research.
SourceMunicipal zones
https://www.ghmc.gov.in/Documents/NEW%20ZONES,CIRCLE%20MAP.jpg

Spatial network road centrdine model from Geofabrik OSM, simplified into segments on
QGIS http://download.geofabrik.de/asia/india.html
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Figure 4: Historical map showing the Twin Cities from 19Bburce:
http://legacy.lib.utexas.edu/maps/historical/baedeker_indien_19igkimaps
hyderabad_1914.jpg

Used by permission of the University of Texabraries, The University of Texas at Austin.
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0 4 g 12 16 km Crowd Sourced Centres
e ——sS © Hyderabad - Secunderabad Centres

O City-wide Centres

Figure 5: Markers showingocations ofvicinities across the city of Hyderabad wigheadrom
the twin city region in orang&ource: shapefile named places in Hyderabad from Geofabrik
OSM daté http://download.geofabrik.de/asia/india.html
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0 1 2 3 4 km

Figure 6: Areas of Interest from Secunderabad and I@yderabad mapped from Google
Maps.
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2. LITERATURE REVIEW

The focus of the research to explore apparentluality of the city of Hyderabad can
be reframed as a question concerning centres in.clties isto borrow from
discussions and theoretical arguments on urban phenparmghassess the peculiarity
of this case with two historically claimed centres from the standpained atthrough

this literature review.

2.1 Centres as vehicles of tajpwn approaaks to cities

Hierarchical and top down approaches to contain cities as authored entities in the minds

of planners and poliecynakers have been perennial; ranging from utopian concepts that

re-imagined cities like the garden citisHoward (1898a nd Le Cor busi

masterplan of Chandigarh constructed in 1953, to theatetbnceptions like urban
hierarchy and retail hierarchy, first 8mailes (1944jurther developed iRall et al.
(2001) The concept of city centres is adapted to either impose these utopias as
masterplans or to classify them with an aim to provide with desargptiba cityon the

basis ofpresencer absence of functions

The critique by Robert Fishman that,
complex statements of the belief that reforming the physical environment can
revolutionise the totallife f a soci etyéand physical

sol ve s oc i(Ashmap, 1996 p. 2bolssirelevance, for it points at the

er 6s

~

nt

implicit social beliefs that guide urban utopias. These concepts impose city centres as

spatial packages composed of prescribed functibligiaus of their interdependencies,

both at phenomenological and institutional levels.

Smailes introducing his work on urban hierarchy and ranking, defines urban centres as,
t he |

Acoll ecting and marketing point ss,dndas

distributing centres for goods from outséddeas well as transmitters and disseminators

of ext er n a(bmailes, 1944 @ Al¥Fhowgh aorelational existence of an

urban centre with other centres in its vicinity is implicit in this definition, the task of

rankingon the presnce or absence of functionsither reflect this fact nor does

acknowledge it in its assessment. This work on urban hierarchy was further developed

upon by(Hall et al., 2001}o introduceretail and composite urbaetail hierarchies.
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The issues with such approaches are vividly presentgrifiiths et al., 2008where

they argue that such a rethised rankingystem would naturally reinforce the

visibility of the larger centres. They further call for caution against the effects of such
rankings y st ems by n o tcentnigview d¢f suburbanfcéntres greadens|to

create a vicious circle in which the econic vulnerability of smaller centres is
continually reinforced by their relative i
(Griffiths et al., 2008, p. 1164k ist hei r arri val at the suburhb
kind of sociespatial milieu rather than dwelling on relative presesrcabsence of any
particul ar f u(@riffiths edal.,22008, p.418&hat presgnés as an

alternative method of assessing centres in general, that neither afiseimesolution of

social problems by reforming the physical environnfastdone by urban utopjasor

is biased in itslescriptions of urban centres as ranking systems on functional

categoriesThey comment on the difficulty witbxistingsociospatial approaches as

being too deterministic in trying to relate patterns of built environmethietgeneric

social patterns ahovement. The missing aspect in such researches, as they note, is that
they do not address fAthis relation at the h
encounterediwh et her by p e d(&sffiths étal.n2008,rp. 1¢7d)h i c | e O
response to this, they employ space syntax methods whighdut patterns of

movement at the strestale and therbringing these patterpas generic socigpatial

factors to bear on reading social data support othis method (Vaughan, 2006)

argues that thadvantage of space syntax over traditional morphological approaches to

built form is its ability to assign a range of spatial variables at the street level against
which social data at a similar resolution
(Griffiths et al., 2008, p. 1175)

2.2 The role of spce

Having brought to light the importance of understanding the relationship between social
and spatial factors assedsag urban centreand alspa prospective method of doing so
using spacsyntax a brief discussion of this relationship is crucial befaesidering

centres as a spatial phenomenon.

Hillier argues that social theories fail to inform the built environmetit designlevel

propositiondor they approach the sociegynvironment reladn society first and in that,

20



Athe form of the environment i s sought as
pr oc e@iflier, 2008, p. 218)He callsthisthe spatiality paradignWhatit does,

as he briefly summarises; is to say that space reflects society. Highlighting the latent
suggestion from this understanding that if space reflects speeegddshatthen one

could detect in space some describable pattern which in soneehsenkbeen generated

by social forcesDeveloping this line of thought hi s i dea was,- Ato | o
space relation 6space firstodé by examining
environment and asking in what sense these could beseerttie outcome of social

and econo mi(Elilep ROO& m 224)&hss apgproach is called space syntax

and its aimhas been said to be

A to give rigorous quantitative descriptic
greater precision and argue with greater conviction about the social and cultural
consequences of otpytdend rfatrh effPeponsa989, gt d tome r

4 Foreword)

It is this spacdirst approach that is employed in this researouantitativelytrace the
spatial manifestation afdualistic functioning, if anyin the city of Hyderabad.

2.3 Configurational analysis @&pace: spatial variables

Spatial configuration of an urban grid refersiot he way i n whi ch t he
through which people movsetreets, squares, alleys and soare linked together to

fom s ome ki nd o(Hilieyétalbl®93, pp283pace symax methods

resort to description retrieval frothesespatial configurations to comment on the

differences between one spatial pattern and another. This is done by assigning
configurationavalues to individual spaces describing the links of each {bidlier,

2008)

The spatial configuration is constructed by drawing a set of intersecting lines through

all the spaces of the urban grid so that all the ringsraidiletion are represented

(Griffiths et al., 2008) The configuration valuesrethencalculated for these lineshe

power of the line representation to pick up properties of space that are critical to
movement dynamics, and how the line graph internalises geometric and metric patterns

of the urban grid are discussed in deptHiither (1999). Theconfigurational values
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can becomputedo examine the relationship between one street segment to all other
street segments in the system, or a lrai be specifid to analyse the relationships to

a certain distance from each street. This limit is called the radius of analysis and
enables studying spatial relationships from a local scale, for example, a street to other
streets in its 800m radius, to a global scthlat is, the relationship of each street to the

city-wide spatial network.

Syntactic measures can thusdadculatedat different radii, anthave been showio
correlate with the patterns of movemshtaped by tharban grid Hillier and Vaughan
describng to- and throughmovement athe two principal components of human
movementexplain fi ér every trip, weselect a destination to go to, and a series of
spaces to pass through on the way. Both obviously mattemtaities worko (Hillier

and Vaughan, 2007, p. 213hey then introduce the syntactic measures of integration
and choice to calculate both these movement potentials for stigées measure of
accessibility for temovement of a space is aategration measure. The measure of
throughmovement potential assesses the degree to which eacHispamesimplest or
shortest paths between all pairs of spaces in the system. In syntax this is called the

choiceme a s (Hillierand Vaughan, 2007, p. 214)

The enhanced fitness upon normalising these measures for predicting movement over
the angular integration and angular choice measui@spthmap is demonstrated in

Hillier et al. (2012) Normalised values allow for comparisaaross systems of

different sizes and the ingiag of values on a same scadadthus,enabing

comparison oftreets from one city to another in terms of their underlying movement
potentialg(Hillier et al., 2012) The current research uses these normalised

configurational measures to stuttiye spatial patterns.

2.4 Cities and spatial centrality

Sketching aheory of seHorganization of the cityHlillier argueshat it he ur ban sp
comes to reflect the differentiation of the phases of social life, such as going to shops,

or going home or going to a religious ceremony, on a continuum from integration to

seg e g a (Hillier, 2008, p.226) He further <clarifies that,
reflect the relation between this activity and that activity, but the generic relations

bet ween ki n(Hiier,308, p. 22A7)Assaifurthebdevelopment, to extract
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the differentiation in the kinds of activity, Hillier devices the method of capping the
normalised angular choicBlACH) values at diffeent peaks to capture the thresholds

at which different kinds of functions but not the functions themseastsblish in the

urbangrid Expl ai ning this t hshopsddnotageem® kegimp | e,
to group below a peak radius value of aboff While a peak of 1.3 seems to be

associated with continuous shops. A peak of 1.4 seems to be a significant local centre,
while 1.5 is likely to be a main centre. Being able to compare the numbers is the critical

a s s(Hlilied et al., 2012, p. 165However, the mention of local and main is not in

reference to the scale (radius) of analysis for NACH valuesdnderningo the

generahature of clustering of functienHence, borrowing from another argumbpt

Hillier on therelationship betweepatern of centreand scales of analysis helps

further his proposition on identifying differentiation in the kinds of activities. He

identifies an intricate pattern of centres at all scales of spatial araygsargues that

emergent multscale centralitghould be seen as a pervasive function in cities, with

clear spatial correlates, and not simply as a hierarchy of locdHiher, 2009).

Fusingthese two arguments: aibjectivemethodof bringing to light thedifferentiation

in thenatureof centres usinflACH structuresand how these patterns vary with scale

with corresponding spatial correlates, presameethod of extracting patterns of

pervasive centralitf r om t he t win ci ti-8Brsd@pproaeigheon t aki |
analysed against historica¢ntres The theory of pervasive centrality is further

elaborated during the synthesis of findings.

Changing the lerisrom centrality as dundamentaproperty of thespatial structure of

acity to centrality as process in itseHillier regardghe patten of centres and

subcentres as attraction inequalities within spatial configuragidiiiger, 1999b) This

particular understanding of centres and subcentres as attraction inequalities within the

spatial configuration aids the assessment of duality in the current study by providing a
framework to bring to light the difference in the attnag power, and thus difference in

centrality, of each of the two nodesing syntactic analysaf the spatial configuration

And commenting on the dynami sAsisetildmemsat t er n s
grow, the pattern of global integration ikdly tochange, and this will create spatial

pressure for ahift in the focus of centrali§y(Hillier, 1999b, p. 108)

Hillier argues that théidistribution of integration in an urban system, together with its

associated built form and land use patterns, is not a static picture of the current state of
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the system, but a kind (ilersl996, p.2&9)He a | recort
thencoe |l udes this argument by saying that th
evolved structure is the prime constraint on the future evolution of a sySiere, the

two nodes constituting the duality at questiothis researchold historic signifiance,

extracting theimost integratinggegmentsnd examining them against thistoric

descriptiors of theurban centres helps assess for a structural recahnisafuality in

their evolved state.

2.5 Historical spatial perspective

Havingestablished centrality as a spatial phenomenon and discussed the potential of
syntactic analysis of spatial configurations to objectively extract patterns of centality

need for historic descriptions of urban centres is realised asitbeyfor a
conmparativespatiefunctional assessment of the current pattefreentres. Thus,

enablingto respond to the questitifithe dual phenomenon from the pasti operates

in the current spatial structucef t he t wi PAn assessmentsfay changegan o n .
continuityin the historic descriptions can be seen as an attempt to trace if there is a

latent spatial memory of the dual phenomenon conditioning the current functioning of
thecityyThe concept of spati al me mo r ytioniok anal o
spatial history wher e his approach indicated Ahow
provide a context for understanding the simultaneity of change and continuity in an

ur bani s i (Ggffithes,200b, @.t6G7)blis works deviops on the premise that

At he spati al gualities of British cities
consi der e dGriffitasp 2005apt 6863)the currentrelationship between the

popul ar twin ci the@ysodHygehakad is simeilar to suchaan d

inseparable associatiamd therefore suggesting the aid that can be provided by

Ahi storicised interpr et af(Griffiths and ¥on lcioen,f i gur a't
2016, p80).Fr o m S h a WworkAfl1@6mthescommercial structure of the twin

cities is of relevance, consideritfze resolution of his work in describing socio

economic processat the scale of streetSpecific descriptions from his work are

referenced in the analysis section howekierdiscussion on th#ends and patterns in

commercial centresfromh e t win citiediiedheregi on i s brie
At the city level, he broadlg t at e s, fi ities business strEatsidecredse in
i mportance from the city 0 soffofbusihessetreet® | t s
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from strong continuous development in the centre to weak and isolated clusters towards
the margins is illustrateid Figure7. On these business stredtsaded along lines of

traffic, shopping nucleations of varying grade have emerged. Business is intensified at
traffic intersection®.(Alam, 1962, p. 176)Thisdegription suggests an intuitional and
implicit understanding of attraction inequalities within the spatial configuration.

However, the possibility of providing objective spatial descriptions by space syntax

methods holds potential to shed a newer lighh&s¢ descriptions.

Relevant to descriptions on the Twin Cities, he nfiefer Figure8a andFigure8c),
AHyderabad and Secunderabad haveclosdyei r s ej
interlinkedo (Alam, 1962, p. 181He also note¢referFigure8b), fAwi t h t he gr o
and expansion of Hyderabad and the change in axis of growth, the principal retalil
business district has changed | Ammti ons t\
1962, p. 181)This identification of shifting centres, stands as another testimony for

Hi | | i er 0dthegplerpmeanaen oftcentrality being a spatidly dynamic

procesgHillier, 1999b)

HYDERABAD~ SECUNDERABAD

; I .
Business Streets (a) Business Centres (b)

Central Business District ’
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Figure 7: Business Streets and CBD's from 198@urce(Alam, 1962, Figure 44)
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thoroughfares from 196&ource(Alam, 1962, Figure 45)
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3. METHOD OLOGY

The analysis to examine tldeality is carried out in two steps. One, at a aitigle scale
assessing theentres within théwin cities areaagainst other centres of the city, and

two, at the scalef individual twinsto assesshange and continuity frommistorical

urban descriptions of th@rincipal retail thoroughfareand CBDgo their current

spatial andunctional dispositionThe contemporary segment model used for the
following steps of analysis is a simplified network of the road centreline model sourced
from Geofabrik OSM databaskt(p://download.geofabrik.de/asia/india.hfml

3.1 Analysis of the Twins in relation to the city

Theobjectiveassessment @ireasacross the gjtis doneusingthe crowd sourced data
fromthe Geofar i k OSM database that defines the
This data consists of a single parameter which is the name of the vicinity assigned to
points at the locatioof their respectiveicinities Thedegree to whickicinities

perform as destinati@ns graduatedy assigningach data poinvith thehighestto-

movement potential of the segmewnighin acatchment of 800rfrom thedata point

This distance for catchmerg choseras apart from being thiewestradius of analyss,

it also avoided assignirthe same value to multiptiata pointsHowever, only the top

30% value segments are used at each radius of analysis to extdathatpeintghat

coverthe spatial network constitutirtge integration core

The spatial network is thus analysedriormalised angular integratioNAIN) at the
following radii: 800m, 1.6km, 2.1km, 4km, 8km and 16kmencompass movement
potentialsranging from pedestrian level to regional leviéirough this analysis the
focusis toobjectivelyidentify areaghat are central, and natn the basis of their to
movement potential within the twin citi@sone across scales. However, the-tharts
attached as appendix section 9.khowNAIN valuesof all thevicinities central

across the citjrom the top 30%alue segment3.he emergent patterns of centres
across the scales will be examined for a simultaneity in centrality of the two historic

nodes to assess if the city is binadamplying withitstwincit s 6 def i ni ti on

Following this, is the analysis of the spatial configuration of each twin individually by

plotting NAIN values from 1.6km radius of analysis against 16kgquemtifythe
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degree otorrespondencieetween the local and global structoé spatial
accessibility This locatglobal correspondence of integration serves as another

parameter to statistically assess the duality.

3.2 Analysis of theTwinsthemselves

The analysis carries forward éxamine for duality at the scale of the twins in two
stepsFirst steps to studythe spatial relationship between the two nadesee if their
historic spatial linkage is still central or n&econd stefs the spatigunctional

assessment of the twodes as individual spatial systems to trace the extent to which
they still operatas they did from when the city was binodghe binodal state of

reference of the city is taken from 1962. This is based on the urban descriptions of the
city from Shah Alan{1962), which present the two nodes as being the most significant;
and also, the mention of urban phenomena from other locations of the city as being
secondary and dependent on the twins reinforces a binodal state of the city from then.

Firstly, the morphologies of historical significanebose current spatial potentials will

be examined in detail ardentified. Identification of theseorphologies of historical
significancesbased on t he appearance aovbrkdfheir de:
1962 The selection is restricted to important streets, markets and bazaars, recreational
spaces and railway stations within the twi
under these labels in the current phase of the city.

For the first gep of analysishe extent to whicthes t r eet from t he t wi n
performs as spatial linkagesith their troughmovement potentiabetweerthe twins

is assessed usittige 1.4 and 1.3 structured normalised angular choi¢®lACH) at the

radius of 16km and 800nthis is dondo derive initial descriptions of the spatial

structure in which the two nodes are embedatadto helpfurther examine their

functionsindividually.

In the second stefhe deived descriptionf the streetsire then compared with the
historical descriptions dhese spatial linkagédsom 1962to assess for change and
continuity in their spatial patterto trace for spatial memory of the twin relation
startingfrom a purely spatigberspectiveThis assessment into tepatial history of the

twinswill thenbe traced back to tirecontemporary phase by the functional assessment
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of the above comparative study of historic roads reading their ctwrestionsfrom
Google MapsThis assessment will be doimeconjunction with the study of their
specific embedding in the centrality patterns of spatial accessitbditpgvement
potentia). The centrality patterns will be derived at the level of buildigrks from
the two nodeghe blocks as mapped from the Google Megrsas of interegAOI)
data.This is done by assigning them with normalised angular integration (NAIN)
values of the street segment they opemtachallows to describe the spatialtpatial
of these morphologies to serve as centres and differentiate them as attraction
inequalitiesFrom the patterns of centrality in AOI, morphologies with highest to
movement potential are identified. In other words, morphologies which play a central
role inattractingmovement purehasafunction of theirplacemenin the spatial
configuration The functions of these morphologies are then compared fronamdw
1962 to trace for the spatial memory from a sphtitctionalperspectiveThis second

step is carried out on each twin separately.
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4. RESULTS: City scale

The following analysis responds to the efjde question to what extent is the duality
manifestedn the spatial structure of the citjhus, testing if the city is still binodal or
whether there are emergent centres and hencenpdigl

4.1 Spatial Network Analysisspatial potential of centres as destinations

At radius 16km [Figure9), the top decile of centres emerges outsidéthei n ci t i es 0
region ofcity in two locations: L. B. Nagar to the sotghst and Kukatpally to the

northwest. Thewin citiesdbzone captures a mix of centres from the second and third

deciles of integrationHigure10), circumscribed by centres from the third decile linking

the Twin Cities area to the centres with higher order NAIN vallies location of the

historic centres of the city coincide with the second decile afjiaten values,

highlighting the continuing centrality of some of the centres in the Twin Cities area,

namely: Patny centre from Secunderabad and Nampally, Abids, Kacheguda,

Chaderghat and Goshamahal from the Old Hyderabad

At radius 8km Figurel1l), a receding trend in the-tnovement potentiadwayfrom

the Twin Cities area is observed. However, within the Twin Citig®ne a contrast

within the two nalesis noted(Figure12). The spatial network of Secunderabad
continues taontribute to the integration core with third decile NAIN valwas]

enabling Patny centr@rea to emerge as a cerdtehis scale too, while is only
Chaderghat thatersists from the southern twihhus,Secunderabaleingmore

central than Hyderablaas a destination at this radidespitetheir parallel continuation

of centraity as historic centreim the top second decile of NAIAL radius 16kmThis
contrast is suggestive of Secunderabad being favoured by the nature of growth of the
city in mairtaininga higherspatial accessibilitpver Old Hyderabad
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NAIN 16000 top 30%

0.787 - 0.855
—— 0.855-0.924
— 0.924-0.992

0 4 8 12 16 km

Figure 9: Angular segment analysis fB¥AIN at 16km radius showing the top 30% value
segments, along with places classified into three ranks based on NAIN values in their 800m
catchmentSource: Author.
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Figure 10: Places with top 30% of NAIN values at 16km radius withinTitnen Cities Area.

Source: Author.
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NAIN 8000 top 30%
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Figure 11: Angular segment analysis for NAIN at 8km radius showing the top 30% value

along with places classified into three ranks based on NAIN values in their 800m

catchmentSource Author.

segments
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Figure 12: Places with top 30% of NAIN values at 8km radius within the Twin Cities Area.
Source: Author.
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