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\ ABSTRACT

\

T ;

This study is concerned with the identification
and desgription of urban cartographic‘teChniques as applied
to two cities, one of which is located in a developed
region of the world (Edmonton, Canada), and orne in a de-
'veloping region (Hyderabad, India). The comparison of
cities with such»marked morphological and historical differ—
ences offered a greafer rangebof cartographic problems than
WOuld occur .if only one ciEy'Were to be studied. The com-
parisons were made in the context of the history of urban
maps, the utility of urban mgps, and the methods” of carto~-
graphic presentatio?fand reproduction.

The cdémparative approach resultediin a number of
Vdifficulties regarding tHe collection of comparable examples
of cartographic solutions for the two cities‘under'study. |
in spite of these difficulties the compariSOns prOVided
1nSights into the particular problem of dealing with a. )
great range of urban features from the qualitative and
_quantitative pOlntS of View.‘ The need for greater standard-
_ization cf cartographic symbols was recognized from these
coﬁparisons. Because of the great differences in densiries

of activities between the two cities, careful consideration

of symbol selection is essential.



The urban cartographer can choose from s0me
cight ditfferent methods of portraying urban data. The
actual method usod depends on the nature of the data to
be portrayed and the facilities available for tho‘ repro-
duction of the finished maps. The comparat ive approach
revealed that although great advances have been made in
such areas as computer mapping and map reproduction, their
practical application is very limited in developing nations.
The urban éartographer must be coﬁtinually aware of new
developments in urban data collection, Cartographic repre-
sentation, and reproduction, but must also operaxe in the
‘context of the facilities and resources available.' Know-—

ledge of urban features is desirable and close c llaboration

with those urban specialists who use urban mags is essential.
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CHAPTER: I ' -

INTRODUCTION

»

AMaps”arg a means of communication, used for a
variety ofiburposes by the pééple livihg within cities'and
other areas. Theyvplay an impOrtaht fole not only in*or—
~dinary city life;but alllother consequential decisions are
made'in both_peacé and wartime on the basis of evidence
quplied through ma§s. Cities, as seats of éuthority,}

" and centres bf specialized ‘activity‘ odcupy a distinctive
pésitidn in\thé life of human béings.' In order to seek
vbet£¢r e¢6nqmic,9p§brtunitiesvforvsocial or cultural change,
pebple mer into cities from rhfal areas. Receﬁ@ly, the;
rapid growth of cities éhd_expanding urban'probléms have.
become t6pics'Qf Qital concern throughout the world. These
are conéeqﬁencéSAdf modern urbanization, a process which

not only constitﬁtes 6r shapes new cities, but'modifies the
size-aﬁd fﬁhqtion of old cities{‘ Aé'a result,ciiies are .now -
confroﬁted with increasing popﬁlations,:high densifies, 4
insufficient'natura;uresqu;cés,ﬁinadquate infrastructures,

poor hygienic conditions, and ‘sprawling areéﬁ. These con-

e



ditions are likely to continue in the coming years, as

Jacobs; has predicted; ., %&' ) o
; +.. "We can be absolutely'sure of a
few things about future cities. The cities

=3

will not be smaller, simpler or more spe—-
cialized than cities of today. Rather,
they will -be more intricate, comprehensive,
diversified, and larger than today."

Considering the seriousness of these problems

and the future~%rynds of cities, urban plannlng now deserves

s
greater attentlon than ever before. This is quite evident

from the numerousvstudles and the'voluminous literature
recently published'on urban affairs and urban planning.

| While urban planniﬁg doeés not provide definitej_
solutions to the(problems;‘it does suggest throagh sys-—
tematic analysis how desired objectives can be accomplished
by taking into account available resources and social
needs.' Normally; the objectives inclhde balanced urbaﬁ
growth and»better use oé natural reSourCes,‘based upon
studies of:populatiOp growth and distributibn} -Such
planning_also takes into account'land use‘oatterns, environ-~
mental conditions, and functional relationships between
cities and their neighbomrinq areas. Studies of such com~-
plex phenomena involve-the participation of-many’special-

ists. For these studies, maps with specific details are’

required for the  inventory of resources, analysis of areas,

-

1Jane Jacobs, The Economy of Cltles. New York:
Random House, 1979, p. 250.

. .
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identification of problems, prediction of trends, and pre-
"preparation of future plans. Maps are theé graphic media

. ‘ ;
through which this information is provided in a concise

.

'and classified form. They enable the specialists to observe,

- -compare, analyze and correlate various forms and patterns

- ‘within cities and their neéighbouring areas. Furthérmqre,

maps serve as an»efficient means of communication between
‘specialists,,aﬁghbrities and citizens, each of whom has a .
»véried ievei of understanding.

~The need for maps va;ies firom one person to
another. Government authbrities require maps for assis-
tance indthe}@dministration of.citieé, urban specialiéts
employ them in studies of urban planning, apd citizens and
tourists .need them for locating plééés of inﬁerestf Maps
are thus important to all people associated with cities
and play a significant rolé'in‘planning énd development of
cities.

.Urban mapping is c0ncerned Qith the preparaﬁion
and production of maés,‘diagrams and map-—~like sketches,
‘This involves the collectioﬁ and_procesgigg of data,
selectioh'of scales and projections, symbolization of
data ahd caftdgraphic_design; as well as the construction
 §nd production of finiéhed maps. Urban maps carry informaf
tioh representingﬂpdst, éfesent, and.future conditipné of

cities. They are usually prepared at large scales and are

published under specific’ themes.




=

" demand not only for more maps but for'further:improVement

:tlonlzlng the old processes. For example, aerlal,photo—

A, Purpose of Study

Urban mapplng,.whlle an ancient practice, is in
the proéess of change from its traditional methods of pro- L
duction to modern techniques.' InAthe pastq'the construction
and reprodnction of maps involved a considerable amount. of
time and manpower. But recent technologlcal developments

\
and the introduction of new mapping technlques are revolu-

graphs, computers, stereo—plotting machines, and sophisti-
cated printing presses have enablea&the rapid production
of urban maps to keep pace with the incréased d mnand.
Despite these advances, continued urban growth
and inCreasing urban prqblems are_creating an eVen'greater

in the quality of graphic images.. This necéssitates more

studies to improve the guality and speed of préduction,

Moreover, there are significant differences in the mapping
capabilitiesN\Qf various countries of the world. The differ-
- . . ,

ences are significant not only in terms of technological

3

'levels, but also because thelr urban problems and mapplng

. 3
needs are varied.

With these considerations in mind, this_étudy is
an attempt to investigate various aspects of urban'mapping'
with reference to urban patterns of two rather different
cities - Edmonton and Hyderabad All graphlcklllustratlons'
are conflned to the examples of urban phenomena which re—’

Py



late to these two cities,

B. Literature Review ‘

thera%ure on urban mapping, partlcularly in the
Engllsh language, is sparse, except for the occa51onal
paper appearing in journals or yearbooks. This 1s because
the period of specialization and subdivision of subjects
within the main field of cartography is a recent phenomenon:

... "Urban cartography is still quite a

young science. It emerged for the first time

after the World .War and consolidated itself

in the past 10-15 years. This again is the

period in which the phase of rebuilding the

town had been finished. After this a systematic

town-planning was initiated with the intention

to create the suppositions with regard to an

organized and reasonable develogment of all
life and work within the town.

For this study, five main sources of information
have been reSearched:‘-(l) books, (2) journals, (3)3year;-
books, (4) atlases, and,(é) special publications.

‘There are numerous books about the growth, pro—
blems,'and.planning of cities, but-few.on cartography, and
‘only one, to the author's knowledge, on urban mapplng.
Cartography books spec1f1cally deal w1th general aspects

of surveylng and mapplng under such tltles as General

Cartography, Pr1nc1pals of Cartography, Elements of Carto—

graphy, Mapplng, Maps and Diagrams, Maps and Airx Photographs,

1Heinz Pape, "Urban Cartography - Town Planning,”

International Yearbook of Cartography, 1973, p..192.




Statistical Mapping and Presentation of Statistics,

Cartographic Methods, Cartography, €artographic Design and

Production of MaE§,l etc. Some of them have given greater

importance to a specific topic only and a few have dealt

with all related aspects such as data sources, construction,

and -reproduction of maps. For instance, the first four

titles mentioned have dealt with all aspects of mapping,

‘and the remaining have not dealt with either map projection

or rep;oduction. However, all these books provide basic
knowledgé about cartography as a basis for their topical
approaches.

'Journéls of‘cartography, geography,”and other
closely assoqiated subjeéﬁs ére importaﬁt sources déaling
with specific topics, pérticularlyrﬁrban mapping. Iﬁ the
past, geograéhical journals contained essaysvconqerning
bpth cartOgréphy and geography. Cartographic journals and
yearbooks began to appeaf only within the past 10 to 15

yvears. Even now there are only a few: Cartography

(Australia), American Cartographer, Canadian Cartographer,

and The Cartographic Journal (United Kingdom), all published

twice a Year. In other countries essays on cartography
still appear in the ‘'geographic journals or other journals

such as Erdkunde, Land Economics, Ekistics, Penrose, and

so on. A search has been made in both cartographic and -

>ISee’Bibliography.

-
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‘they show various methods of representlng selected in-

geoéraphic journals for information relevant to this study.

The only cartographic yearbooks are World Carto-

' O ! - ;
graphy and. the International Yearbook of Cartography, ipub-

lished by the U.N. (United Nations) and I.C.A.‘(Inter%
N i

national Cartographic-Associatiqn), respectively. Thei
: IR !

I.C.A. books have been a valuable source of infonnatio# for

this study.

The enlarged inset maps of itfgs shown 1in.

atlases have been helpful in two ways: first, they rravi e
ideas regardlng the areal expan5lon of cities, and s>cdndky,
!

l
formation at“much smaller scales.

Spe01al proceedlng publications of national ?nd
1nternat10nal conferences such as the "Plan" (National]
Conference on Urban Surveying and Mapping, 1971, Toronto,
Canada), and the I. G.U.'s (International Geographlcalf _///
Unlon) publlcatlons (1968 and 1972 Congresses) have been -~ o,

extremely useful. . \

C. Organization and Procedure

This thesis has been prepared on the basis of
library;research, using 1nformatlon gathered- from publlshedr>
soufces only.v The cities of Edmonton and Hyderabad were
Chosen because. of the similarities in»their spatial distrif
butions, such as locations of rivers, C.B.D. (Central
Eusiness Disiricts), airport, and industrial areas, despité



significant differences in their histories and present
urban patterns. | *

| The thesis is divided into six éhapters. The
first chéptér gives an outline of.urbanization, urban
problems, planpning and mapping requiremerits. In the second
chaptér, historical development and trends of world urban-—
ization are presentea. The impact of historical events
on the growth and developmen£ of EdﬁOnton and Hyderabad
and variations in their urban patterns -are also brought to
light. The third chapter focuses on the need for maps,
the historical deveiopment of maps,‘an@ the role of ﬁﬁps
in planning and daily city 1life withvreference to Edmonton
éhd Hyderabad. The variousmtypes‘gf maps, such‘as‘base»‘
maps, general purpbse maps, and séecial purpose maps are
valso discussed. The fourth chapter\}ﬂéludes.basic’problems -
of map construction suchkas cqlléction and p;ocessing of
data, selection of scales ahd-projectioﬁs,-symbolization
of data and qartographic désigﬁ. The'exiétingvaifficulties
in the standardization of éymbols at the global level have
been discuséed, with specific reference fo dissimila;ities
in theArailrQéd symbols‘uséd on Edmonton and Hyderabad
ﬁaéé. The types of informatiqn required for the constfuc4
tién,of différent ufban maps are aléo diScussed, The
fifth chapterkshOWS the appropriate application of carto-
' grépﬁic'ﬁethods to various- types of similar phenomené in
the* two cities; In’tﬁiS'chapter,/reproduction methods for

the final maps are also discussed briefly.i Finally, in

+ / . . C -
. : e



the sixth chapter, after providing a summary of t%'
v ) /
9&@ difficulties in getting data and ascertainin%

.of mapping in Edmonton and Hyderabad are discusgf#d by way
'
of conclusion.




CHAPTER II
HISTORICAL DEVELOPMENT OF CITIES

Cities are probably the most important expression
of -human occcpancy on' the earth{s surface, Besides being
the home for their citizens, they are seats of authority,
majcr coilection—distribution centres, and focal points fqr
a number "of other impd¥tant activities. Due to their
functional characteristics, they have internal ahdiexternal
relatlonshlps between themselves a?d their nelghbourlng
areas. In the past, theytwere built at places of strateglc
importance or convenient tradlpg posts, and developed as
centres of governmental, commercial and manufacturing/
‘industrial activities. | -

Until two,Centuries ago, all cities in the world
y»were pre—industrial,:few‘in number, “small in area, and
sparselv populated,' BY~contrast,,modern cities Have appear-—
ed as a'ccnsequence of the industrial revolution and\have

developed around places of. raw materlals, industrial com-

plexes, and market centres. Industrlal c1t;es exhibit a

<

10
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high degree of specialization in theiv functiond and tend
to have largé arcas as weli as dense populations. In the
past few decades, technological developments, improved
means of transportation, and better cconomic opportunitics
have paved the way for an accelerating rate of urbanization.
All over the world, there has been a rapid incrcase of
urban populations in both pre—industfial and industrial
cities. As a result, most cities are over-crowded,
their areas are sprawlin%, and they face many problems,
Life in many urban areas has become uncomfo£table or de-
graded, and urban conditions are still deteriorating,
which is evident from the current literature published in
this regard.

| The efficient functioning of cities is closely
associated with the number of inhabitants, évai;able fé—
cilities, .and sfock of resources. An increase in urban
popuiation not oply exerts préssure for more urban facili-
ties, but it also creates disorder in the existing
amenities. Acc?fging to the United, Nations popdlatidn
projeétiohs, the fncreaée in urban Qépulation is likely:
to continue in the}cohing vears, as shown in Fiéure 2.1,

It is important to note that the éresent éro-

jection of urban populétiohs in the less developed regions
is higher than in the more developed feg;OnS of thé world,
vThié-implies that the less developed.regions should pay .
more attention to urban planning than the more devélbped

-4

regions. It can, therefore, be said that these regions



POPULATION --000,000'S

3500

3000

2500

1500

1000

500

WORLD
URBAN POPULATION

(Projections — 1970- 2000 A .D )

WORLD TOTAL

L7 eemt 3
/ IR CTLio
o::- JEPCt L Lh \
y”'( . MORE DEVELOPED REGIONS
o’
=T T -y
1970 1980 1990 2000

YEARS

Figure 2.1



ditter sagnititeantly not only tn the s urban popualat tone,
resoutaf. and urbhan probloms, boat Glao in thett mappineg
redqui rempnt s,

In the development ot cities, historiteal ovent s
play a vital role,  Often planned citics Tater appear uan-—
planned due to their age, and due to polbitiyeal events and

14

cvents leading to o scearcity of ronoureens, Thetetore,
while dealing with aspects of urban mapping an attempt hag
also been made to bring into view the intluence ot hig-
torical events 1n the development of two cities, Edmonton
and Hyderabad, lying in two different regions of the world
(Figure 2.2). A brief historical background otf these two
cities will preface the later considerations ofmurban

s

mapping.

A. Edmonton

-

2

Edmonton is the capital of the province of
Alberta, and is the seventh largest city in Canada (1971).
It is located on the wide and impressive valley of the
North Saskatchewan River, 54°N latitude, 113°W longitude,
lying between 650—700Ameters above sea level. It has an
invigorating climate with a mean temperature in summer of

. ;/"O(’\ \‘
17°C and a winter mean of ;1°C?\\¥he city gets a dry snow-

/

i

fall that averageé 178 mm, and a rainfall of 4700 mm
annually. Before 1795 the Edmonton area was a wilderness

where the Wood-Cree Indians roamed and hunted bountiful

:—\N_/



A
K
)
- 4
B o, uoop g
4
s A i
. LA +
ok
" N
p N ﬁv P
. Lot L s
- . i
BRI
- iz L

AvavaIdAH ANV NOINOWQ3

1C NOILVDO)




15

wild game. The fur potential of the Edmonton area brought
early French fur traders to the North'SaskatchewanrRryer.

eccordlng to MacGregor-1

~\,l\> ’ "Some 10,000 years ago Indians began to

work their way into this region, they found

it congenial. For hundreds of generations

they roamed its forests, having neither ink-

ling of what might be done with this soil nor
knowledge of the vast stores of energy beneath’
their camp fires. . -

«+.. the first white men came strolling-
in to see what the area might offer. With
their nose for natural resources and their
devastating ability never to let well enough
alone, they began to develop its riches. ‘

: ... in 1795, on the north bank of the
great Saskatchewan River, fur traders erected
v Edmonton House., " Set in the midst of such
. resources, Edmonton was bound to become a
great city."” ‘

Edmonton House (Fort), ahfnr trading post, was

flrst bu11t by Willjam Tomilon, an employee of the Hudson'

‘”Bay_Company. The first fort'was d royed by the natlve

~f

Indians in 1807 and. later in 1820, a/large fort was agaln

2

constructed at whlch time it started growing as a trade'

centre.
In these early days, missionaries, particularly
. ~ .
Father Lacombe, cont“Tbufjd much to the growth of the

Edmonton area.s 'The use of Red Rlver Carts.was.also a
. : P

®

great aid in bringing people to this .area. - Eventually, in

1891, Strathcona vidllage, situated a mile'§5 th of the

— P "

lJ G. MacGregor, Edmonton - A Hlstory. Edmonton: -
Herltage Publlshers, 1975, (book coverj. o

>
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river‘opposite to the Edmonton area, was connected with
'Calgary to the south by the Canadian Pacific Rallway fn'
the early days, both Edmonton and Strathcona were competlng
to be the major settlement in the area, but ultimately
Edmonton prevailed and was declared a townhin 1892 with d
population of 360 persons. |

-

Edmonton had rapid growth between 1896 and 1898,
when thdusands of people who attempted.the 0verland route
to the Klondike gold fields in the Yukon area turned back
to settle there.

In 1904, Edmonton was incorporated as a.city,
and in 1905 it was selected as the capital of .the newly
formed province of Alberta. That same year, the citx_wés
linked to cher parts of the country,4¢fé}, to eastern
' Canada and to the west cbast by the Canadian Pacific Rail-

way. ‘ '_t , |
In 1912;vthe amalgamation_of‘Edmonton with
' Strathcona ended the rivalry between the two settlements
and tne population increased to 30,679 persons, with an
:area of 60.11rkm2, This soectacular increase-in pooulation
contlnued tlll 1914, when, durlng World War I, the city had
a decreasef;n its populatlon. Even after the war, the
. growth was slowvuntii 1947._ At that time o0il was dis-
covered at Leduo; located 54”km. south of Edmonton, and

—

"since‘then Edmonton hqs rapidly grOWn as a leadlng 1n—

-

‘ dustrlal and resource centre.
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'At present Edmonton has reached the status of a
metropolitan city and is functioning as an important
regional centre in. the western part of Canada. The graph

in Figure 2.3 shows decennial growth of the city since-

19a1.

B. Hyderabad

Hyderabadris the -capital of the state of Andhra
iPradeéh, and is the fiftﬁ larges£ metropolis’in Inéia
(1971). In 1591, the city was founded by the fifth rﬁlef
of ﬁhe'Qutub Shahi Dynast?, Mohammed Quli Qutub Shah: Tﬁe

Lo

city is located on the south bank of the Musi River}vl7°N

latitude and 78°E longitude, lying between SSO'Egﬁ 600

meters above sea level. It enjoys a heglthy climate with

average maximum and minimum temperatur of 43°C and 10°C.

¢

" The average annual rainfall is 7500 most of whhch occurs .

during the monsoon period (May to October). The city was

i

initially planned on a grid pattern around the historical
'Charminar' Ga'monumenf having four miﬁarets), which was
considered the’city centre.i‘DurinévitSJthree hundred and
eigﬁty;five yéar history, the city's growth has nét been

)

continuous, due to avnﬁmber of political events. By con-

-iiii:iggfihe most significant political events, Alaml has

1S. Manzoor Alan, Hyderabad—Sécunderabad, A
Study in Urban Geography. -Bompay: Allied Publisher Put.
. Ltd.’ 1965, pc 20 ’ : . : .
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\. » .
divided the growth of Hyderabad into six stages from its

inception to the present time. For conventence, the same

stages are considered in this study.

I - Qutub Shahi Stage, or First Twin City Stage,
1591-1687
II - The Transitional Phase,‘1688—1725
III - The Early Asaf Jahi Periods 1725-1799
IV - The Second Twin-City ‘Stage, 17994187'4 '
V - The Railway Stage, 1875-1908 |
VI - The Modern or Metropoligan Stage, froﬁ‘l908
OhWards. | ‘ o
Iﬁvthevbeginning, Hyderabad Qasvconsidered a
successcr'to-the‘f@?tress town of Golconda, the'early -
capital of the Qutﬁb‘Shahi Kingdom, situated 7 km west of
Hyderabad. The'kihg;Quli Qutub Shah took an interest ih.'
the plan‘and develdpment‘of-the'city and as a result many
royal palaces, publlc buildings,’ and gardens were construc—
-ted. Peopie were also encouraged to move tho the city
from nelghbourlng areas. -Hence, 1n the flrst‘stage of its
history, Hyderabad had a phenomenal growth because of its
better 11v1ng condltlons.
puring the second stage, Hyderabad's growth was .
hampered due to the fall of Qutub Shahi Klngdomilnto the
hands of Moghal Emperor. In 1688, the seat of authority

- was shifted from Hyderabad to.Aurangabad,‘750 km to the

northwest of the city. As a result, Hyderabad lost its
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importance, and the city ﬁaa a period of transition during
the years 1688 to. 1725. |

In 1725, the pollt1Cal power changed and under
a new dynasty Hyderabad was selected as capital of the Asaf -
Jahi Kingdom. Soon after,'the city began growing again as
a seat of authority, with the return of nobles and civil
servants. Growth continued'during the early gsaf Jahi
'period (1725-1798). ‘ |

In 1798, Secunderabaé, located 8 km to the north
of the"Charminari; was given to the East india Company
‘(the'Btitish trading company) asAa reeidence fof the
company's military forces. Ae:a regional base for the
‘company's forces, Secunderabad's greyth was rapid and, soon
it reached the status of a city. 'Thus, during the fourth
stage, 1799f1874; Hyderabad and Secunderabad continued to
grow as twin cities with sigﬁificant differences in their
'functional characteristics ﬁndef two different authorities,

In, the flfth stage, 1875~ 1908 both Hyderabad
and Secunderabad were?connected by the railway w1th other
-major cities of India. This encouraged the - growth of 1n-

= ?—:9
dustrles, and as a result many industrial establlshments

began appearlngAwrthln and around the cities. !

In the eixth stage, from 1908 to the present time,
Hyderabad'hae experienced'natural calamity, political change
and significant variation in its population. In 1908, a

'major part of the city, built on the flood plalns of the

‘Musi River, was washed away by a flood which took many
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lives and caused great“property damage. On the other hand,
this calamity gave momen tum to the need for a planned de-
' velopment of the city. Under Asaf Jahi'VII, ‘the last rulerv
of the Asaf Jahi Dynasty, a rebui}diné of Hyderabad was
started and the city experienced significant progress in
" all areas of urban lifé until 1947, whgn‘the kingdom merged
with the Indian Union.
o In 1956, all stateé in India were reorganized on
“tﬁe basis of regionalylanguéges.‘ qutunately.for Hydera-
bad, the city reﬁained as the capital of the newly formed
Telug; épea%}ng State of Andhra Pradesh. Since this time,
the city's,growth has been most spectacular) as'expressed
by its change in functional character, i.e., from a pre-
industrial to an industrial éity. | |

. In 1960, the amalgamation of Secunderabad into
Hyderabad'was'another:significant event, and this increase
in popﬁlation and area has made Hydefabad one of-ﬁhe largest
urban areas ‘in India. \Thergraph in Figure 2.4lindicates. ‘

the ‘decennial growth in population since 1901 to 1971,

x

&

sC. Comparison of Edmonton and Hyderabad

1

Thé following facts have 'been noticed when com-
paring the historicai events of the two citiés: |

(1) Both have grown due £o the importance of
their geographical locations,

(2) Means of transportation and better economic
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opportunities had a greater significance in the ecarly drowth
of Edmonton than iﬁ Hyderabad,

| (3) Hyderabad's growth, more than Edmonton's, is
due primaéily to its importance as the capital of a state,

(4) The morphology of both cities represents.the
impact of numerous historical events,

(5), Relatively stable political conditions have
resulted in fewer urban problems in Edmonﬁdg than in Hydera-
bad, and |

) (6) Edmohton's planning problems are involved,
more or 1ess,'with future expansion, whereas in Hyderabad

uthe'major tasks of city planning include, in addition to !
T
future expansion, the redevelopment and reorganlzatlon of’
various existing‘functional areas. . g
| It is interesting to note that 'in spite of

»dlfferent phy51cal environments, geographlcal locations,
cultural practices, and varied histories, these cities

have se?eral spetial'similarities. These are: location

on rivers, cenfral busiﬁess areas, and'airport loeations, as
-shown in Fidure 2.5. Another sidnificant fact is the

'twin city' character in their pasts. Nevertheless,‘their
present urban condltlons and problems are qulte different.

| The city of Edmonton has had an upward urban
'érowth (except during World War I) which is free from any
fOreign idterventions.» Consequently, most of the city's
problems are c0ncerned with the expansion of areas and

improvement in urban servxces. In contrast, Hyderabad has
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haq' discontinuous growth and disturbcd Political con-~
ditions. Aithough initially a plapned city, it could not
continue on the original lines. As a result, *the city
appears partly planned and partly unplanned wjth a number
of problems, . | |

- | B In view of the acwelerating urban growth and re-—

lated problems, urban planning in general i1s now receiving

’)'

greater attention. éuch planniné suggestsS solutions for
urban problems through systematic gtudjes-of phenomena and
the analysis of areas. ~ Urban planping contemplates the
physical growth and developmgnt(bf cities in consideration
of their resourceé and¥social needs. The field of urban
planning encompasseg many disciplipes and involves the
participation of specialists; for example., géographers, .
historians, eqonomists, ;ociologisté, planners, engineers,
architects, cartographers and administrators. Inrorder to
déveiop the planning object;ﬁes,»these Specialists describe
the phenomena through bbsefvations, measurements, and
classifications. They then at;émpt to predict future
trends through reasonable éxplanations. At each of these
three stages, i.e., aescription, e;planatiqn, and pre-
diction, maps are required for a variety ©f purposes. Maps
ar¢ essenti§l tools for specialists in their studies of
urban phenomena. Besides thié,?maps‘play an impoitapt role

in daily urban life, since authorities use them as a means

of communication and the public refer tO them as convenient

sources of information.

&

Jd



CHAPTER III
DEVELOPMENT , NEED AND TYPES OF URBAN MAPS

A. Development of Urban Maps

Urban mapping has reached a high level of effi-
ciency, and urban maps are serving the neeas of a variety
of people to a greater extent than ever before. InitiPlly,
map making was a means of satisfying the essential needs
of primitive people to describe, and thereby cope with,
spatial features of their environments. According to
available records, the Eskimos of the Arctic and Bedouin
of the Arabian Deserts produced crude maps to locate hunting
grounds, places of tribal-gathering, and important rou£es.
These simple functions have sincg beenlmlltiplied.and are
now used in the analysis‘and understanding of complex urban

entities. The development of mapé has a long history:

"If even primitive races are capable of
making geographical maps, we may be sure that
map-~making was practiced by those peoples of
antiquity who possessed a high degree of
civilization and their own literature, and
who were no strangers to the mathematical and
astronomical sciences and to technology. In
these ancient and highly organized empires,
maps served specific purposes and thus were
functional or thematic in character: military

26



maps, cadestral plans tor land=—tcgiatyation,
rout e maps tor merchants, and sooonL "

From this historical statement wWe can ssie that
the early civilized nations wore able to produce improved
maps, having developed tihu.ab()Vu—mcnt;i()nml abilities.

The need for thematic maps was also rea lized, and accord-
ingly, cadestral maps and routce maps were prepared.  These
early civilizcd people inhabited the mighty cmpires
located close tb and east of the Mediterranean Sca. The
Egyptians, considered to be the inventors of geometry,
introduced surveying and cadestral mapping. The Sumerians
are credited with building the carliest cities and making
the first city maps. One of the earliest city-maps avail-
able in the world is of Hamri, the Sumerian city, '"probably
of Kassite period (1300_B.C.)"2, which was found during the
excavations at Nippur district, south of the Euphrates
~River (Figure 3.1). This map, prepared on a clay tablet,
shows man-made features - city walls, gates, moats, houses
and canals. The map is not only an ancient piece of art
but also exhibits the existing levels of technology and

the arrangement of functional areas within the city walls,

lL. Bégrow and R.A., Skelton. History of
Cartography. London: C.A. Watts & Co., Ltd., 1964, p. 31..

zEckhard Ungar. "Ancient Babylonian Maps and
Plans." Antiquity, Vol. IX, 1935, pp. 311-320.
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City walls performed two important funetions;
protection of people from invasions and lelSlOn of actlr-
ities between urban and rural areas. The plannlng ‘of these'
cities-wes concerned only‘with the areas within the c¢ity
walls and little progress.in mab making Was experiencedt
before the advent of the Rehaissance.

Between the fifteenth and sixteenth centuries
A.D.; a fewrimportant events in eartographyftook plaee.
Ptolomy's "Geogrephia" (geographical guide to mapfmeking).
was translated'intp Latih,'inVentions in printingve;d.en—

graVing‘methods were made, and global”diseoveries'created

. greater demangds - for improved'h?ps. One important result*wasa_t

- Braun and qufnagal's great c1ty atlas, "C1v1tates Orbls'

r

. Terrarum" i1 whlch was produced in the seventeenth cegtury

A.D. This Dutch atlas, with its masterful_detall,vwas.a
very SLgnlflcant event ln urban mapplng. ‘
" During the industrial revolutlon (late" elghteenth

and early nlneteenth centuries A.D.) two events occurred-

Sy
-

simultaneously — rapid technological progreéss éndfthe”répid'
growth of cities. This'negessitéted even greater'emphésistn _—
theEﬂanningjafcities,.which in turn required’mbre'§¢phistica-'v

ted maps for analysis and presentdtion.of relevghtﬁphehdmeha.

~“§Znsequently, mapping of_ urban areas in most European and

Western cities was- practiced in the:beginningyef the;preSentl

»lErwin Raisz, General Cartography.. New York:

McGraw Hill Book Company Inc., 1948, p. 28.
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-century. With the-he1p of improved surveying and printing
methods,‘a variety of urban maps can :now be produced to
serve the varled needs of thelr users.

At present, the graphlc presentatlon of detalls
~on urban maps is in a process of 51gn1f1cant 1mprovement.
The form of presentlng planlmetrlc detalls and rellef
featuresvls taking on a new style, maklng urban maps more
useful, ThlS lmprovement reflects the: technologlcal ad—
Avances made durlng the 1ast flfty years in the areas of
‘air- photography, surveylng methods, and map productlon
technlques.. The role of alr—photography 1s espec1ally sxg-

nlflcant when con51der1ng the dynamlc character of urban

areas.‘ Wlth the help of air- photography, surveys of urban»

areas and c0nstruct10n of urban maps have wﬁcome eaSLer
tasks. Alr photographs are valuable and efflClent aids .

but cannot be used 1n place of large scale urban maps, be-
cause they contaln 1nformatlon in ‘an. uncla551f1ed manner,
Urban maps present cla551ffed 1nformatlon required {P
_spec1f1c purpose, i.e.,. thematlc 1nformat10n domlnates
other detalls._'These dlfferences are- shcwn in Flgures 3. 2
wand 3 3. The advantage of the urban iand use map, espec1al—
?ly in colour,'ls its presentatlon of qualltatlve and |
quantltatlve 1nformatlon in a 51mp11f1ed and hlerarchlcal
Order _ Functlonal areas are hlghllghted w1th less emphasis
on less relevant 1nformatlon such as roads, rallwaés, and
other“details, Th;s.select1v1ty nables users to comprehend

_spatial‘distributions'and'to,distingulsh functlonal areas -
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at a_glénce.
The“dévélopment of e‘ortho—photo map, aréqm—
Bination gf rectified aerial photographs enhanééd'by con-
tours and other planimetric details, is a significant
advénce in ;rban mapping’ (Figure 3i4)',‘The ortho—photﬁr
~ map 1s an ideal representatioﬁ from the legal_éurvéy point
'of view as it simultaneously pr§vides élaﬁimetric infbrma-
tion and precise terrain dgtails; The production of ortho-
photo maps'is‘bf immenée V&lde, not only to administrators,
'but also tokplanning specialists and other urban reséarchéfs.
Photo-mapping is rapidly gaining in imporﬁance asi
a way of producing bettervmapé with precise details and a
graphic image of high ;uality. These imprqvementsﬁhgve |
‘been possible because of the efféctive use of digital
computérs, incremental plottlers, and other devices used in
N . T . _ =
map cqpstructionfénd‘reproductipn. For example,:high—speed'
digital computéré”havé $é1ved many pfbblemslaSSQciated with.
'the'Coiléctibn,ﬂprbééésiﬁg,baﬁd;storing_of‘data'ihvthé form
df'puﬂch—cardé, magnetiéztapesxand discs. ,The hélp of com-
puters in mapping, in\general,‘gggvbe described simply as' v
the introduqtidn of a tool £ storing, proéessiﬁg; and
adaptiné data to the cartographic presentation felevant to .
- the problem at hénd. 'Thé_output'from the‘computef includés’
tﬁfeqffoiﬁs:  (a) a print-out using exiéting symbols on the
output typeyriter; (b) display of information on a television
écreen.(Cathode Ray Tube); and (c) “graphic dispiay'on a

. - . . ,’,’!
coordinatographic plotter commanded by computer-prepared
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cards or tapes. 'All of these developments are not only
changing the form of graphic images, but are also_reducing
the possibility of human error during the mapping’process;
Computer~prbduced>maps are another progtessiye“
step in'the field of mapping (Figure 3.5). >Of course tﬁeyA
.are not as aesthetlcally attractlve as traditionally pro~"
nduced maps, but they allow a‘greater flex1blllty in the
compllatlon and cotrectlon of data. Another advantage is
that once a set of data is»érogrammed, it can be presented
in a much_sherter,tihe, compared with traditional methods.
dm : Although great advances in map construction and'
reproduction techniques have been made, there‘is stili a
'considerable gap between the evolution of new techniques “
and their practical aénlication. This is due to. the A
_scatcity of resources, technological facilitieS‘and mone-
tary investments in-sWitching over from traditional tech—
niques. Therefore,‘only 1n c1t1es°of the developed reglons
can_ new map,productlon techniques be adopted. However,ia
,continned searen for iﬁproved computer teenniques is likely
to bring further improvements_in_mapping and satisfy the ub

)

vincreasingﬁdemand for up-to-=date and more useful urban maps.

B. Need for Urban Maps

Urban maps serve as an effective means of communi-
cating and storlng 1nfbrmat10n. Citizens use urban maps as

locational 1nventor1es, and authorltles and specialists use

-
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them as tools in the adminiétration and planning of,cities.
Urban maps portray.selected information, and are

normally prepared on large scales under themes to suit

specific purposes. This is because of the varied heeds

of map users, the trénsiﬁory nature of urban phenomena,

and the dynamic character of urbén entities. Populations

of many cities, for example, are congtantly changing.

Most cities are‘compqsed of peoples having diverse ethnic

origins,.religious beliefs, cultural practices, habits,

age groups, tastes, incomes, and sOciél'ranks. Besides

t&}s,.ﬁhere are various kinds of authorities, investigators

and plgnne{s concerned with the administration and planning‘

of cities.{ The various requirements of urban map users

can be summarized as follows:

r

‘l. ‘Citizens and tourists need maps for locating:

— Residentiéi areas ¥°Highrise apartments, duplex
and single family housés;

- Shopping centres - size and type-of shops;

- Cultural Centrés é’piaces bf:worship,vcommunity
halls, auditoriums,; etc;

- Recreational areas - playgrouhds, swimming
pools; parks, cbliséums;;

- Eaucational and medical facilities - schoolsfl
qolieées,.hospitals, mediéal dispensaries, |
medical offices;. |

- Ve .
- Post and telegraph offices:
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-Government departments, commercial service

centres; and

Roads, bus stops, railway stations, etc.

Civic authorities need maps in the administration

of cities for:

Visualizing. the extent of various functional
a&eas:

Supplying urban services and utilities - water,
gas, eiectricity, etc.;

Keeping records of land registration, land use
patterns;‘ |

Considering the adequacy of sefvice or market
areas,’welfare centres; and infrastrﬁcture
facilities;

Providihg guidelines for the public on traffic
circulation;

Directing construction and maintenance'
activities; -
Prepafing'development plans; and

Locating areas calling for urgent‘help,&etc.

.Urban researchers require maps for the study of:

Historical aspects - evoiution“of cities, growth

patterns, etc.;

Physical aspects - extent of cities, functional

" areas, environmental c¢onditions;

Demogrdphic aspects - population size, com-



39

Y position, growth, migration; and
—~ Economic aspects -~ location of economic
activities, growth, factors of interaction,

etc.

These are some of the information needs to which
urban map makers are expedted to cater. These neeas are
.closely tied to the éopulation and urban patterns of cities,
The needs of citizens 'vary according to differences in
literacy rates, social attitudes, transportétign facilities,
economic conditions, and the arrangement of functional
activities within ciﬁies which can be judged‘froﬁxthe
number and type of maps available at each city. The needs
of civic authdrities and researchers vary ééépfding to
variations in city éize and function, and the influence
of higtoricalreventsfgﬁ éhe existing urban conditions and
planning problems. For example, in Hyderabad the old core
afeas present greater planning-ﬁroblems than the new areas,
as'is indicatgd in the city develépment éian.‘

The influence of these factors on -the needs for
urban mapé can bégt be reéliéed by considering’the cases
of Edmonton ana‘Hyderabad. Although Ehe Canadian Ceﬁsus
~does not fecord tﬁe literacy of the population, on the
Sasis of the long history®of compulsory education and thev
number of books and journals published in the city, it can
reasonably bg assumed tﬁateEdmonton has aimOSt one hundred

percent literacy. The city also has fixed locations for
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,?\‘

functional activities and modern and efficient transporta-"
P

tion facilities. The.citizens enjoy a relatively high
economic condition and efficienﬁ medns’of conveyance.
Hyderabad, on the other hand, has only a 52.9 percent
literate population (Census, 1971), poor’ccénomic conditions,

narrow streets, less organized areas for functional activity

and poor means of con

ance. These differences are ve-

flected by the great er of maps available to the

N

citizéns of Edmonton t those of Hyderabad. Further,

because of differences in upban patterns and planning
policies, the needs of authorities and researchers vary to

a large extent, and this is evident from the development

plans of the two cities. Edmonton's blan is aimed more

towards the development of new areas, whereas in Hyderabad,

‘rédeveloément of the existing unorganized areas is emphasized -

to a greater extent. . ' \

C. Types of Urban Maps

. The uéers of urban maps require accurate informa-
tion to describe spatial information in the context of
specific tasks. On the basis of content, function and

scale, urban maps are classified under the following three
types:? - ’ ¥
l. Base Maps,

2. General Purpose or Service Maps, and

3. Special Purpose or Project Maps.



1. Base Maps

The objective of the base map 15 to provide the
reference framework over which selected intormation can be
portrayed. Base maps are of primary importance and are
required at the beginning of all rescarch and planning
activities. Normally, base maps carry sclected, skeloton
details pertinent to specific purposes, such as administra-
tive boundaries, and a few other natural or man-made features
(Figure 3.6). This detail allows the use of the same map
for studies in such different fields as Igoography, sociology,
and economics. But the amdunt of detail is not always fixed;
it varies with the purpose of the study, ‘the size of the
area, and the scale of the map.

Since base maps are always required at the outseﬁ
oflé study program, they are compiled as derived maps. In
most cases, in order to provide up-to-~date planimetric or
relief details, basermaps are compiled from air photographs.
In rare cases base maps are printed in several colours;
otherwise' they are produced in black and white, or in grey
tones. Usually urban specialiéts prefer to have base maps
printed a gtey colour so that the essential information on
the map is nof obscured by the base map material. Base maps
have to be féasongbly accurate and need to be produced in
a short period of time. Therefore, cartographefs should

‘aim for the desired accuracy and choose less costly and

more efficient methods of production.
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‘Essentiaily, base‘maps serve as intermediate maps
ffoﬁ'whibh finalimapszare constructed. For example, in
Figufe B.GA;'a hypethetical‘iana,hse pattefn has been c0n—’
structed from the planlmetrlc detail shown in Figure 3.6
(a base map). Slmllarly, the residences occupied by differ-
ent ethnlc, 11n§hi$tic or religiouslgroups‘can be shown.

: As-this'discussion'showe,\the essence oé an urban
map is Smellc1ty, a charaeteristic which is difficult to
lattaln 1n the llght of the complexity of the c1ty. it is
the speelallty of urban maps to provide recent and meaning- -
'fhlhinfotmation to the user. This speeiality requires con-
tinuous monitoting and revision of urban déta and of the

I

techniques used to compile and produce urban maps.

A5 ]

2. }General Purpose or Service Meps
TheSe_maps portray general information on a
‘relativelyﬂsmali scale. The amount of information varies
;eeordlng to the theme, although general purpose maps are»
. usually conflned to 1nd1v1dual sheets.v Normaliy, the con-
‘tent Qf these»maps lncludes major inter-city highways,
Jwrallroads, Clty routes, parks, playgreunds and'a few im-

portant locatlons (Flgure 3. 7) Common themes for general

7ﬂpurpose maps lnclude the Clty Guide Map, the Bus Route Map,

';and the Slght Seelng Map
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3, Special Purpose or Project Maps

Unlike general éurpose mapé, special purpose maps
portray selective information requlred for specific purposes.
For example, the map seen in Flgure §>8 shows the surface,
underground, and overhead arrangement Qf utilities in a
particular area, with other planimetric details., This isv_
the oniy information the map conveys and is of importance
mainly to users concernea with utilities. They are produced.
‘on individual sheets as well as in series, usually on large
. scales. Special purpose maps are of great’vaiue, particu~v
‘larly. to the specialists and authbrities Qho use them'iﬁ\

.administrative work, research studies, .and planning projects.

P



" SCALE 1:1,000

SPECIAL PURPOSE MAP
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CHAPTER IV

‘CONSTRUCTION OF URBAN MAPS
Urban maps are constructed to serve as a means of
communication and as an important tool for different groups

of people. "Information on maps is,présénted by means of

~graphic symbols spatially arranged ~in two-or three dimen-

sions. The contents of maps representing urban phenomena

are compiled either from original surveys or derived from

collected data are prbceséed and t@en classified into

gualitative and quantﬁ%ative_types, and e quantitative

existing maps. . Ndrmally, a combination of these sources

is considered necessary to save time, observe economy, and

_provide the most recent information. - The entire mapping

process consists of three main Stages, shown diagramatically "

in Figure 4.1
,wf‘ In the first stage, measurements of urban
phenomena. are conducted through Various types of surveys;

for instance,'field'investigations, air photography, or

from published'secohdary sources.  In the second stage,

A
N

data are arranged in nominal, ordinal,~Ninterval and ratio
f : ' ‘ B V

48



49

r ‘ ‘

STAGES IN‘URBAN MAPPING JR 5
. . i '
N ) 1

] Base Map
/ |
/ | |
A S

-

I l" ——————— "“
STAGE-1 STAGE-2 STAGE-3 URBAN | _:Generol Purpose |

CITIES | B - - L :
SURVEYING DATA PROCESSING MAPPING ' MAPS | Map 1
DATA COLLECTION) : . [
. ' L . s -
. . \y |
. . : \I Special Purpose |
-— '\] t
| Map |
! 1
| U S

Figure 4.1

form. In the third‘stagé, the data are symbolized and urbaﬁ'
maps afe produced. EFinally, all three types of maps - base,
generél éurpése, and special purpose - are made'available
to their intende@ users.

In the cOn:tructi0n~of u?ban maps, the carto-
.gréphér, if working élone; needé to have not only a prd—
found knéwlédge of £ﬁe map production procésses but should,
‘also have a good ﬁndérstanaing of urban entities and their
characteristics, ThiS'is very important becéuse cities are:

comprised of various elements which have different character-

istics. For example; some cities are fast in changing their
morphology and others change at a slower rate. Therefore,

: : T A :
many of the forecasting and policy decisions on various
. . 3 ; . ‘ ‘ . g

-~



urban problems are made on the basis of specific informa-
tion supplied through urban maps as auxiliary documents;

In this way, fhe cartographer'has'a gréater respodsibility
to present information in a suitable fqrm by taking into
consideration the many characteristics of urban entifies.
Thié is especially true for the distribution and growth
patterns of populations, extent of funétional aétivities;
and land use patterns, which need an adequate représentatién
on maps in order td make planning decisions more efficacious.
Greenhoodl drew attention to the rgpresentation of latent l
feétures when he said: “There are  often many truths in a
place ér an area'right before our e§es, and yet we're not
aware of those truths (or features, or facts) until a
depiction or a symbol or even a.diagfam shows them to us."

- Certainly,. in fepfgggpting reality, the carﬁographer is not
completely free ﬁé qhbose detail at his own discretion;
nevertheless, his familiarity with urban features can add
more meaning to urban maps. Of course, if the cartographer
is ndt:familiar with urban matters, he»has to work in a |
team with an urban specialist.

The effectivenéss of maps is linkéd with the
select}on‘of data, choice of scales, consideration éf.pro-
jections and symbolization of,data.r These arée the basic .
elements which affeét the contént of a map and constitute

-

lDavid Greenhood. Mapping. Chicago: The Univer-’
sity of Chicago Press, 1951, p. 10. .

<
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the cartographic design. Duc to their great importance in
the construction of maps, these eclements are discussed

below individually.

A. Collection and Classification of Data

For constructing urban maps .and portraying natural
Oor man-made features and populations, data are collected in
the form of numerical values (i.e., statistics) or imagery.

The main sources of data are:

1. Published and unpublished:records which contain
statistical tables and maps. Available in govern-
ment, commercia;, private, reéeérch<of.orgéniza—
tiénally'produced books, reports and atlases.

2. Rehote sensing in the form either of aerial
photographs (oblique aﬁd Qertiqal) or scanned

" imagery from space,ﬁproviAing visible details
of city areas. ">

3. Field surv%ys, for the detailéd me asurements of
planimefri# détails of city areas, COnduéted by
survey paréi S using plane-tables and other

- shrvefing instruments,
4, Data banks/ which supply geographic information
‘ {

ate form through paper or magnetic

" in coordi
tapes, dilscs, or punch cards.
/

5. Personal/ inquiries, through observation, photographs,

telephone calls, interviews and written gquestion-
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naires,
-

These are the possible data sources but not all
of them are available in every city of the world., For
example, to use aerial photographs as data sources, a city
must have well-built ground control monuméﬁts for aerial
surveys and other technological facilities. Presently,

- Edmonton has these facilities, but although Hyderabad has
the technological'facilities,iét still must build ground
céntrol monuments to facilitate the air surVey methods,

The collection)éf data through remote sensing
is a very valuable technique. This method usually alloﬁs
many types of surface data to be collected‘and processed
within a few hours. This data source is especially
valuable with respect to hazards such as earthquakes,
floods, fires, air pollution, etc. However, even with-.
regard to city dévelopment projects, data about the pro-
‘gress of work can bé collected efficiently by remote
sensing. Field éurveys and persbnal.inquiries normally -
in&olve'a considerable amount of timé, but in certain

geographical, demographical and economical studies, they

r'd

are the only sourées from whiqh'the desired data can be
coliected. For general types>of data, published and un-
published recoré; are.readily available sources which are
comm&n to most cities of tﬁe world., The cartographer must
always consider the authenticity of each sourée“and refer

to those which provide the most up-to-date information,
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It is also desirable to check the degree of conformity of
the data with the actual situation to aid in providing
correct and precise information on urban maps.

Data collected from various gources are grouped |
into two types - &ualitativé and quantitative. Both types
of data can be processed either manually or with the aid
of computers, and classified into various categories with
d:cference to general subtypes., Normally, all quantitative
data are classified and arranged for mapping purposes in
nominal, orainal, interval, or ratio form. QThefstorage
of qata is also a vital consideration. Curféntly the
computer is considered the most.efficient tool for data
sthage. Therefore, in most cities, the practice is. to-
store digitized data in machine-usable form, i.e., punch
cards, paper and magnetic ﬁapes or magnétic discs.

Usualiy data collected for a specific purpose
involves great quantities which cannot be tot;lly represent-
ed on maps due to scale limitations. Therefore; general-
ization of data becomes necessary, which helps to maintain
the visual balance of the graphic image, and-does not allow
the information to be over—crowaed on the map. The measure

bf'generalizqtion is closely associated with thé map scale,

which is a dominant element in the construction of maps.



B, Selection of Map Scale

The scale ig the ratio of distances on a map to
corresponding distances on the gr}oux‘xd. Throuaghout Lh,o wor ld
these distances are measuved in different units of measure-—

i
ment, with centimeters, inches, etc. on a map corresponding
to kilometers, mi](\s;, ctc, on the ground. Normally, scale
on maps is expressed in one of the three conventional
forms: descriptive, representative fraction, gad graphical.
Due to the vast differences between the size of cities and
the size of map construction material: , all typeé\pf urban
phenomena cannot be<g2;resented on the same scale. There-
fore, urban maps Qrebbonstructed at varied scales according
to their specific purposes.

The selection of scale determines the ahount of
information, form of projection, and the size of symbéls
which can be used on the map. Concerning the importance of
scale iﬁ the construct: f maps, Monkhousel wrote, "The
amount of detail whict ‘e included is clearly a function

of the scale, in that a large-scale map wi'* show a smaller

P N

area in greater detail than a small-scale rgp." Thus, the
~

scale functions as one of the most important map elements

affecting the details of the phenomenon to be shown. In

mapping, large-scale and small-scale are relative terms

. lF.'J.vMon'khouse and H.R. Wilkinson. Maps and
" Diagrams, London: Methuen & Co. Ltd., 1963, p. 16.



which always have relerence to the scale of g map and the

Tarca represented oon it In comparison to the seoate and
area shown on the topographic maps, urban maps e generally
consitdered as lTarge scale maps,  Thoey represont  compat at 1ve -

ly small areas and show more detail than, tor instance, a
topographic map. However, urban maps are constractod onoa
wide range of scales, depending on the sivze of the ocity,
purpose ()f'tf}‘](‘, map, and the amount of detail regquired, FFor
cities like Bdmonton and Hyderabad, having an arca of
around 200 kmz, general purpose maps are normal ly construct-—
ed at a 1:50,000 scale, The special purp()s%(\ 01 project
maps are at 1,: 1000, 1:500 or larger, depending on the nature
of the area, the work, or the type of study. The scale of
base‘maps Qaries considerably and ranges between 1:5,000

and 1:500 for inter- and intra—urbaﬁ level studies. The

inter-urban level studies are concerned with the migration

of people and movement of heavy vehicles, and do not re-

quire much map detail, whereas intra-urban studies, con-
cerned with such variables as distribdtion and composition
of populations, land use patterns or traffic flow, need more

detail. .
All three types of maps - base, maps, ggnerél
purpose maps and speéial,purposé mapé :?ﬁave yarféble'f
scales. That is, the scalé and,amognt ofiiﬁformqtiohlvng

ies according to necessity from time to time. Often the

cartographer .encounters the problehgof Selecfing a suitabléﬂ
scale which will represent ‘the required detail’fdﬁ\a<




‘.}un'll Lo i proseer Thier e et tany oo AT I A R B RPN | «Mll‘,'
the amounnt obf detay b oo the coymbo b ad Toayoat o 0 oy,
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Beoeecatse of thesse fovctor s, the oo booact e b v b
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pequitoed Tl otheor consrder at vones b e bainane oy ol ey ea
bLbility, techpologiaoal tactlitie::, and the ome allboawod ton
constructioni ot the map.,

i

C. Selection of Map Projection

Sultable representation ol the carth and it
phenomena has  long been the endeavour of cartographesr:s,
The globe 1is a relatively true representation of the «.arth
which shows geoneralized surface features and lines of
latitude and longitude at reduced scalc. Its use ié?ﬂ&;y

RS
limited, however, mainly to the locaticn of continents,
major regiong; countries, and a few important cities. The
globe 1is least helpful for practical purposes, particularly
to compare regions and cities, to measure distances, and

to analyze areas. The need for map prcjection arises from

the very fact that an ordinary globe is rendered useless
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for detailea stgdiés‘of the earth and its varied phenomena.
Projecfioﬁs aré devicesIfor/representing the spherical shape
of the_eapﬁh or part ofvit'on a plane surface.

FJOh’thé gibbe; lines.6f>iatitude and longitude are
cirClegband:afeas_ére of sphericél shépe. When they are X
transferred to’ a piane surface, the lines of latitude and
longituae:beéomé ihtersecting, curved or straight lines,
and the shapes‘are distprted. .The amount of distortion
varies from one projeétion to another., At preseht there
is ﬁo;single projection which preserves correct-area, shape
ldistahce and direction. This is due to the transformation
of the three-diménsional earth suffacg into a plane surface
or two-dimensional form;' However; the distortion is
rélativ¢ly émallvip the representation of smaller areas
as compared\to larger. areas of the world. On this éﬁbject'
of distértion, Régiszl wrote, "As loﬂg as the area is small,

" the problem is not gieat. Even in a distance of 100 miles
the sCale'efror oﬁ:many.projections is leés than one in
10,000, which is pegligible for practical purposes. The
larger the area to.be mapped, the’mbre serious is.the
problem,‘aﬁd it is greatest on world mabs.“

. :}_The selection of‘é~préjection is made by cofiSider—
. ing the size andbshépe of ﬁhe area to be portrayed,'the

Lo % 7 . .
.purpose of the map, and its intended users. This is

lErwin Raisz. PrincipleSrof‘Cértégraphy. New
York: McGraw Hill Book Co. Inc., 1962, p. 166.

- —
. Y
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essential becauéé properties of each map projecﬁiOn vaxy.
Any one quality, i,e., correct area, shaéé,%ﬂistanée or
direction may be achieved by a certain map projection at

. the‘cost’of thers. Fbr example, areas arevrepresented
equally in 'Homolographic Projections', shabés'ére correct
in 'Orthomorphic Prbjections’,‘and directions are true in
'A;imuthal Projectiohs';. Normally, by considering the pur-

Lol N ’
YWities, and the areas to be represent-—~

pose, the required
ed,'a~projec£ion -
choice ofyérojection is very importané, depending on the.
Characferisﬁicé of‘the information. ‘

Urban maps represent small areas, compared to the

£opographiC'maps portraying major regions or countries of

" the erld; >Technicélly, urban maps are considered as-¢0n~
formal'mapéroanﬁich small areas such'as cities have the
séme'shape as bn ﬁhe:globe. For example, Edmonton and
Hyderabad éach hase an area oanpproximately 200 sqguare
kildmeters whigh‘is 1/2,500,000 of the Qérld's totél surface
aréa. éiven this great differencé in area, the spherical
shape of the éarth;s surﬁace is not an impértant matter in
the éohstruétion of urban maps. Moreover, throughout the
.world urban maps are normally»construéted at fairly large
scales, réngingbfrém 12100 to 1:25;000. Therefore, in spite
of beiﬁg an importénigmép eiemenf, the selection of pro-

jection'is not as'étgnificant as for small scale maps.
=& : A , ]
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Maps are constructed to communicate rnfqrmatiOn
in some'organized fashion. Keates® defined a map and fts
‘content as follows: "A map is a graphic.image, and in-
formation is presented by means of graphicvsymbols"which are
percelved by the user, dHence,fsymboliéation is a -proceéss
in whlch through a sultable choice of symbols,ithe data
is converted 1nto graphlcal form. Symbollzatlon of data
1s*ﬁb§ a new phenomenon; rather it is an old practice which
has been improving with the proéress of cartography. "The

objective of symbolization is to present daﬁa in the most

effectlve fashron w1th1n the limited space avallable on a

] .
‘map.
The symbols on a map consist of discrete points,
lines, areas, and alphanumerical symbols. They are used

to represent both qualitative and quantltatlve types of

“data. The point symbols are most often used for showing
— .

the'location of places or the 'distributiofj—size and growth
of populations. Line symbols are commoyly used for por- .~
traying the spatlal extent of phenomena such as rlvers,

roads, boundarles, and. movement of people or vehlcles

Area symbolw are generally used to dlsplay phenomena such

«««««
;-._a

dltlons. The 51ze, form and colour of all ~three types of

lJ S. Keates, Cartographlc Desrgn and Productlon.
New York: John Wiley & Sons, 1973, p. 11.-
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symbols may wary accordlng to the volume of data, scale,kw\
and purpose of a map.

i

/ The symbolization of data is an important process
/dn the construction Qf urban maps. The cartographer's choice
of syhbols catrries gregat value which can either enhance or
Qar the contents of map. A suitable selection of Symbols
ensures both clari of information.and visual baiance in
‘the map.” An improper selectlon of symbols not onLy o%ér—
'-burdens a map but makes other efforts futile. Thé rule\of
symbolization according to Raiszl is'that "A Symbolhshould’
be simple, vet distinctive, small and easyAto/draw. A
- good symbol can be recognized withoub a legeﬂd."' In fact,
rsymbols can be more self—explanatory when ﬁ/hlgh degree of
standardlzatlon is achleved at the 1nter ;tlonal level. Un-
fortunately,_progress in this regard(is slow and carto-
graphers still use diffefent symbols fOr the same tyée of
‘»phenomena in most cities of the world For example, in-
Edmonton c1ty maps, the railroad is portrayed by discon-
tlnuous lines, and in Hyderabad by continuous llneS, as is
shown .in Figure 4;2. |

The simplicity and distinctiveness of symbols
are closely linked to the volume of data, and the scale and

the symbol;%ation of data within the limited space of a

N ' ) ) . I3 »
map often necessitates generalization. This generalization

Erwin Raisz. Prlnc1g}es of Cartography. New
York: McGraw Hill Book Co. Inc., l§62, 35. y
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ﬁsuélly causes ceftain émountélof détaato be either omitted
or reclassified. and representéd‘by féWer symbols._ Forrex~
améle,‘in a city map, ro;hs can be shown either with double
or single lines, and important buildings accérding.to their
shape or by point stbdls..'The most important factor is
that during géneralization the’specific‘character of the
data must be retained. In generélization there "are cértain
limitations which can never bé‘ignored;'forxiiiTPlef a
meandering river cannot be generalized‘into a stréight line.
A few such other examples are shown in Figure 4.3. |

Symbdlization of data must always be effective in

creating a better graphic image and in adhieving the desired

.objective of the Iﬁap. Each of the four types of syHbols can
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LIMITATIONS IN GENERALIZATION
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be used in a number of ways, but a careful selection of.

. the best symbols, by considering the volgmé and types of

data, can produce better and more effective maps. On some
maps geometrical of‘pictorial symbols can be used to portray
special types of information. A suitable applicatibn of

? .
both geometrical and pictarial symbols is shown in Figure

4.4.

E. Cartographic Design

Cartographic'design is cbncernedbwith the pfe~-

sentation of information in an organized form. ~Many factors.
‘are integrated in the design of a map,%hich influences both

map construction and reproduction processes. Realizing the
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importance of map'dcsign, Robinsonl wrote, "Of all the
aspects og‘cartography, map design 1is perhéps the most
complex ... if the map has not been properly désigned it
will be a cartographic failure."

In designing urban maps and presenting information
by mee’ c;f graphic symbols, the cartographer must con- |
sider a number of factors conce;ned with map design. These
factors are: volume of data, écale of map, method of pre-
sentation} technidal facilities, and user's requirements,
The user's level of understanding and the cilrcumstances of
use, as well as time and cost, must also'be considered.
Hence, map design is an integréted effo:t which is a éritical
vpaft of the cartographer's work. After Aav;ng initially
looked into all these factors, the cartodrapher considers

-

in detail the complexity of data, éelection of symbols and
chbice of colours. He also déecides upon the spatial arrange-
ment of map'elements such as the map itself“and its marginal
information. . | » B w

| The‘major concern. in the désign of'maps is that
the ' information be presented with specific details and in
-hiérarchical order. Theréforé, a cartographef.establishes
‘hierarchies in the presehtation of information and choosésA
éécordingly the size and shape‘of~symbolsvand use of
éolours. The information most relevant to the theme of

the map is presented dominantly,’and~6ther less important

IA H. Robinson. Elements of Cartograp@x

New York: John W11ey & Sons, 1967 p. 222.

L;,;-




information is subordinated. For example, the 'City Transit

Maé' of Edmonton or Hyderabad will dominantly show all mhjor
roads, bus| routes, names, numbers and location of bus stops,
and frequency of bus service. Additional information such
as locality, names, important buildings, parks, rivers, etc.,
will be shown as subordinated or secondary information. If
the iﬂforﬁat'on‘i‘ spatially organized and presented with
clarity and lggibility, the design is then considered good
and effective,
The fu;ction of design is to communicate informa-
tion effectively. In designing mapé it is very important
* to have visﬁal balance in the image of a/maglvredardless of
whether a map ié a monochrome or chromatic product.t The
informatiog of‘a map should neither be‘over~burdenéd, nor
should it escape the user's attention. In most cases the
design depends upon the degree of accuracy required and on
the amount of detail ﬁecessary'for a specific‘purpose. The
clarity of infqrmatibn and its visual'effectiveness in
’cqmmunicating_the information’to thé maé.user are always
indicative’of good cartographic design.

-



CHAPTER V

CARTOGRAPHIC METHODS AND PRODUCTION OF MAPS

A, Cartographic Methods

Maps function as a means of communication by
preseﬁting data in the form of graphic symbols. The design
‘of'maps involves the choosing of an appropriate method of
symbolization from a number of alternatives. Selection of
an appropriate cartographic method is particularly impor-
tant in urban mapping because of the cruéial‘rble urban
maps play as éuxiliary documents or as séecia}ized'fé;éarch
and administrative tools. Considering thé’impgétance of
methods,'Imhofl observed: "The impréssion oflaensity from , _
.any'population map depends considerably on graphical formé o
... the results of methodological faults have led to ex \§\\_\h~)////—
treme‘misrepresentation;" - o | 4

There are eight cartographic methods available for
translating statistical data into graphic form. These.

methods are: (1) Cartodiagram,  (2) Choropleth or Cartogram,

lEdward Imhof. "The Tasks and Methods of Thematic
Cartography."” International Yearbook of Cartography,
Vol. 3, 1963, p. 21, :
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(3) Dasymetric, (4) Dot, (5) Isolinp or Isopleth, (6) Arecal
or Extent, (7) Symbols, and (8) thorOChromatic. On thae
basis of their normal applications to different types of
data, the methods are divided into quantitative and quali-
tative groups., The first five methods are considered as
quantitative methods and the remaininé as qualitative
methods. All eight methods are used in urban mdpping since
urbén maps require the presentation of both quantitative

and gualitative data. . ‘ <

B, * Application of the Methods

1. Graphs or Diagramé and Cartodiagrams

Y
In cartography, the words "graph" and "diagram"

coo.are, used interchangeably in association with numerous ad-

& L e

éﬁéctiVes; for ex§mple, line, bar, star, spoke, pie, triangle
and climaﬁographgy, Most of these graphs are very simple

and can be uéed fA; representing different types of data
whether in absoluténgalues, peréentagé;, or dégreés.
'Raiszl, commenting 6ﬁkthe use éf diagrams, observed that
"Modern science could héraiy have been developed and
certainly ifrcould not_have been transmitted without the

use of diagrams.” Diagfams»aré quite‘indispensiblé as

they\ are frequently used to present complicated rélation—

*

ships Min an easilyfundérstandable form,

lErwin Raisz. General cartography.. New York: .
McGraw Hill Book Co. Inc., 13948, p. 235. '
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Line graphs are gencerally used to show population

‘
growth patterns, land use values, cte.  They are also used

for COmpéring similar types of phenomena in two different
arcag or citiys, as scen in Figure 5.1A, Such a comparison
shO:jk;;\Hzngnce the significant differences in land use
areas of pdmonton and Hyderabad. Particularly, it is

interesting to sece that Hyderabad, with a population about
three times larger thaﬁ Edmonton, has proportionately
smaller areas for various functional uses. In most cases,
these line graphs are very simple to draw and yet show the
phenomena most effectively, Similarly, horizontal and
vertical bar draphs a:.- used for depicting migration trends,
variation in populatioua, and production‘of commodities.

The polyéraph and star éraphs are commonly used to portray
spatiai developments or climatic conditions.

A Pyramid graphs are specifically used to show the
structure of a city's population; i,e., age and sex differ-
entials. Circles, triangles, and cubes are used to depict
the composition as we%l as ratio of ethnic, religious and
linguistic groups within a population. Someti%es épheres
are also used ‘to show the location and size of cities or
sméll urban centres in a province, region, or country.

| In mbst cases, graphs are drawn separately; that
is, not within the administrative boundaries. Eut when they
are drawn on a map at an : ropriate location within ad-:

ministrative boundaries, the map and graphs together become

‘a cartodiagram, as seen in Figure 5.1B. The special feature

L
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Normgl 1y, citics are divided into consun bracts
or wards to facilitate the collection nd prosentation of
statistical data- for sub-—-arcas of the city . On urban maps
cuch ctatistical data are vrepresentoed an ternms of ve Tatod
values; for example, density ot populat ion poen Spuar e Rl To-
mdter or percentage change in popu.ations, areas and their
composition patterns,

The choropleth method s wsed for portraying such
related values because it 1s simple and usually does not
involve much computation. In this method, the data are
grouped into suitable class iﬁtervals and cach class 1s
then assigned a graded value (mono or multi-colour) in a
sequential order. Later, eachvadministrative unit is com-
pletely syﬁbolized by considering both individual as well
as class interval values. The density of population maps
in Figure 5.2A and 5.2B have been prepared using this
method. A comparison of these two maps indicates that the
high density areas are concentfated around the CBD in
Edmonton and to the south as well as the extreme north of
the rivér in Hyderabad. It is noteworthy that, despite
considerable differences (2:10) between the density ratios

of Edmonton and Hyderabad a useful representation of data
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has been made

The disadvantage of this method is that the
densitics are calculated and the areas synbolized on the
basis of administrative units, which means that considera-
tions fof inhabitable and uninhabitable areas are not made.
In recality, populations are usuallyvnot uniformly distribu-
ted within eéch administrative unit as the shading implies.
Therefgere, there may be‘és much variation in densities
within‘these areas as there is between them. Hence, this
ﬁnrealistic representation is regarded as a weakness of
:this méﬁhod and it is not used where actual densities have
to be visuaiized. Usually the Choropleth metﬁod is used
for the compréhension of gross densities;las well és varia-

tions in densitieﬁwénd land values over a period of time.
. . . ,

3. Dasymetric Method

T As mentioned in the discussion Qf the choropleth
methoa of_Showing populaﬁion densit?, é;ch administrative
unit is complefely Symbolized for a specifig4value’without
considering inhabited apdbﬁninhabiteq;areas, However,. in "
the dastetric method for showing the same phenonenon, /
correctiogs‘in the data are made~on_the‘basis of variations
within each_upit. For example, the map preparéd bxwﬁbe
dasyﬁetriq methoab(Figure 5.337) presenﬁg a aifferent?aeé
linea;iohnqﬁ the'Qegsities as compared to the $amé area in

g

Figure 5.3B. These differences have occurred because in

]

24
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the dasymetric method densitices are calculated by cexcludinge
water bodies, rocky lands and other uninhabited areas. Be~
sides this, areas having similar densities are bounded
together, 1gnoring the administrative-—-unit boundaries. In
this way the densities are more accurately represented.
Because of thla more uscful rcpresenfation the dasymetric
method 1is ConSLdered to be a "refinement of the choropleth
method“.l Usually this method is applied to help the map- .

\
. user v1suah12e net denSltX patterns whlch are redquired
‘ »

primarily in planning and research activities,

%; Dot Method . R

Populations are usually dis£ributed in a non-
regdiar manner and the patterns vary not only from one city
toianother, but within a city from one area to anofher.

Dots are therefore the simpleét aymbol for portraying suca
distribution patternaflbﬁormaliy,ﬁa vapxihg number of uni-
form dots are placed’on a map, each repreSentlng a constant
value assighed, to it by con51deratlon of the Volumeyof

data being’ xrepresented and‘k&p map scale. ‘Dqts may be_

. piaéed op.maps in two ways: (1) gaographiéally or (2)
geometrically. In the first system, they are placed by
cbﬁsiderationiof,thé acfual location.of the phenomencn.

In the second-system they are evenly_distributed all over

: “1J J. Klawe. "Population Mapping." The
Canadlan Cartographer, Vol. 10,»No 1, 1973, p. 47,
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an arcal unit,

The size and spacing of dots are important de-
terminants of the accuracy of the map. Dahlborg] cemphasizes
this aspect: "The over-all pattern of the dot distribution
perceived by the reader obviously depends upon thoe arrange-—
ment end spacing of dots." - In this regard it is also im-
portant to note that in the piacing of dots, cartographers
must avoid coalescence so that counting the>dots is possible
if required for a specific purpose.

In urban mapping, the dot method is frequently used
for showing distribution of populations. This mcthod is
very simple and has certain advantages;‘fer example, minimal
computation is neecded -to determine the size and value of a
dot, as well as the total number of dots required for a map.
Besides this, the dots can be easily placed withrregard to
geographlcal locatlons- e.g.,,avoiding un;nhabited areas
(Flgures 5.4A and 5. 4B) By.leoking at thesertwo mabs one

can visualize the actual distribution pa&terns of’the popula-

;

tions, as well as the areas of hlgh ‘and 1ow concentratlons

“

In this way, maps prepared through this method can pe used
for comparlng SEQ

ilar phenomena in two different cities
like Edm 1 and Hyderabad. On multi~-colour maps, the
composit. £ a population: i.e., its etﬁﬁic, religious,

~and linguistic,grOUps,;can also be shOwn‘byladding separate

1Richard E. Dahlberg. "Towards the Improvement
of the Dot Map." . International Yearbook of Cartography,
Vol. 7, 1967,.p. 160..
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colours to the dots representihyg cach group, Not only ocan
the dots denote the areas of high. and low concentration:s
but the actual population of selected areas can also be

|
determined by counting the dots, ‘

5. Isolinc/[soplutg Mce thod

An .woplreth is a line which is drawn throdgh
locations having the's;me vaiuc of a certain element., An
isopleth map is therefore Qné'on which places of equal. value
arce connected with isopleths, and the isopleths, together
with *“he areas, are shown cither in black and white or in
other colours; The isopleth method has traditionally been
used to show diffé:enccs in’continuous?y distributed

phenomena such as surface relief, temperature, rainfall,

. ‘“Barometric pressure, etc. The isopleths are called by
p

different names depending on thei: purpose; for example,

if they conn »laces of equal height (isohjpses or con-

tours),'temperature rms), rainfall (isdhyets), or

barometric E;essurev(iso ars) .
Tﬁis method of mapping.is uéed in urban areas to
represent non-continuous features suéh aékpbpulations, land
Qalues, or £ravel»time.n For example, the travel time and
distances in Edmonton and Hyderabad (Figures 5.5A and -5.5B)
are shown quite effectively by this method. By compéring
these maps one can easily understand that the isdéhrones

in Edmonton are more circular than in Hyderabad because of

-
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7. Svnbols Method

. In this method data are presentod in the forr of

speciiic aymbols which can be ¢! jeometrical, pictorial or

alphanumerical desiqgn., The symbols moethod Zs £frequently
i

[N

used in the construc ion £ special-purpose maps., Normally,

a few specifically designed symbols are used “or por.raying

different types of information about a particuls: phenomenon,
=

as in Figure 5.7. Similarly, pictorial cr alpharumerical

symbols are used for portraying data concerrncd with cultur-

al or recreational centres.
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-

In order to make a map effective and meaningtul,
T SR o . . .
it is important to make a suiltable selection of symbols,the
‘form and size¢ of, which. "depends on the map maker's taste

and sense of harmony."l. Therefore, cartographers need to
\ ,

be quite carefulAwhen selecting symbols for specific pur-

poses,

i
i

8. Chofochromatic.Method

&y
L

The chorochromatic method is a very simple one in

which arees are classified and distinptively symbolized.,

It is commonly ueed for gepicting eéatial aistributiOns
such;as geology, soil types apd, in ' the case of urban maps,
land use patterns (Figure 5.8). Tbe chorochrehatic method
is alSO'uéed for showing iamé velues, adm}nistrapive;unit
areas,. and location of aiffefsnt groupi,in=a city'e popu-
lation. 1In this method the use of distinctive colours is
~necessary to make the map an effectlve 1nformaelon carrler.

After hav1ng dealt with all of the eight carto—
‘graphic methods it can_be said that there are no ri@id'ruies
by whichyany particﬁlar method can ge applied to a speeific
phenomenon. Rather, there is aﬁple choice, under which a
single phenomenon can be presented by one or more methods,
all dependlng on the volume of data, the knowledge and
Sklll of the cartographer, and Ahe Qesources availaBle in
N ‘ ( :Ebv)
i . s

15.K. Wright. "Map Makers are Human. Comments
on. the Subjective in Maps." Geagraphical Review, Vol, 32,
01942, p. 542, ;




Vo,

s
88
N\
‘ A
‘ 8 — CHOROCHROMATIC MAP  ~~ ] . \
EDMONTON
- ) 0 1 2 V' 3 )
‘. \ km )
r el . = o
i . ] 3
- f
9
3 L 1 4 ¥ - R ' h('
U
H A i, d ‘m
X ! : !
Sl I '
= ) ’ i
At el nd & ) 50 ‘
) 0
» X
= 9, \
B vy : : \
..i hdl ?;
~ e m .
£, \
c
: g h
: ‘ s = an ’
S I = =SC25s i | |
SE5 -
.=~ )} = |

' — 1 " RES% .

. . Commaerciol Indus;?iol
AT l Recidential . . .
/ A JU— Public and Semi-public Parks and Recreation
| ‘ Figure 5.8 -/ _
L. .

PR
’ P
E
.
.
.
PR . )
R



89

the construction and reproduction of aAﬁap, Therefore, to
make urban,maps a\valu‘ablc‘m of communication and'c’;
useful toql, all types of phenomena need fQ be piesented as
“suitably, legibly and effectively as the methods allow,

- . . i .

C. . ﬁeproduction of Urban Mapé

. The objecgive of map‘rebroducticn is +to produce
multiple ébpies from the original drawings fqr §Qdcific
.purposes, eithe} iﬁ one §r'many coldufs:- In the\%érly days
copylng of maps was a dlfflcult task since ;manuscripts were
=reproduced by copylsts who laborlously and#slowly dupllcated‘

the lettering of the orlglnal tLXt, and maps were Jjust an-

[

other manuscrlpt wl It was only in the flfttcnth century
that printing offmaps‘came int ex1stence, i.e., in Europe.
Since'thaﬂ time, there gas.been significant prog£e§s in map
reprpducgioh methods as is evidentffromfthe quality and
number of maps curréntly available, :Qhe Téﬁroduction p£o~
cesses are'similar fo;'al;'types of mapé, except fér tﬁe’
variation in-thé dumbe;‘of copies required)for basé maps .

‘ Basically, there are two main stages in the re-—
product#on of maps: (1) Fair Drawing or écribing, and (2)
P:;nt;ng. In the first stage, maps are draw onApaper or .
6thef opaéue or translucent base material wit en éﬁd‘ihkf
'Black ink is géed on white paper offaﬁother»b;se materidl
|

e !“ 1A . H, Roblnson; Elements of Cartography. ANewr
York: John WLley & Sohf/‘Inc., 1960, p- ZGT

o~
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to provide the:high'cohtrast necessary for.photography ob
‘pho£o~meohonlcal éroccsses; During the last twenty years
draughting has gradually been replaced by a new method |
" called scriblng,which will be discussed later in detail.

Maps are either duplicated or prinbed, the differ-
ence being in ‘the huhber of copies made:; ‘that ls, a few are
duplicated . and'many are“printed Normally,. to duplicate
maps-, either the blue prlnt dlazo, xerography, photocopy
fior llthography process is used because each is easy and
conomlcal A spe01f1c process 1is selected by considering -
’.the size of the map, kinds of gymbols, number of copies re-
yulred, and the purpose for which-it will betused Forx

2
’@xample, the diazo or blueprlnt process is used to dupll—

catera map having solid print, line, or area symbols of

which just a few copies are required.. In the diazo process,

COpleS are made by exp051ng an original drawing in contact

with a sen51tlzed paper and then developing the paper w1th

‘

ammonla fumes. the blueprlnt process ferric-salt
sen51tlzed paper “is used. After being exposed touﬁhe iight
in contact w1th the original drawing it 1is develbped ir

water. The 51gn1f1cant differences between these two/ pro-

cesses are ln the image types and in the dlStOrthn of the .
7

map scales. In the dlazo process the image is rlghtdreadlng
' p051t1ve on a Whlte background whereas in the blueprlnt

. .
process the lmage is rlght readlng negative; i.e., white

l;nesyon.a blue backggound. »Begides thls, there is a

gieater,degree’of”scale'distortion in ‘the blueprint map

¢
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than in the diazo because” the former is wet-developed and
the paper is unstable. Both processcs are frequently used

to make copies of base maps and construction plans frequent-

: - )
1y required for urban research and development projects.

Printing of maps is. undertaken where many copies
. .

are to be made. In pfintinﬁxthere'are bas{cally three
'methods: (1) Relief or LetterprGSS; (2) Intaglio or En-
graving, and {3) Dlanographlc printing such as thhography.
Since thg %drlvVuﬁ¢$ of printing the 11thography process

has cwnsgvayang 1ypf§ved and currently it is known as

\

Offset Photolithography. This 1is because.of itsrunique
indirect. image-transferring system in which the image is
transferred onto paper through a rébberablanket instead

of directly from a printing plate. The main advantage in

=

offset printing is the ease and economy in the.preparation
cf'printing plates: Besides this, on some offset machiness
multi-cdolour copies can be prcduced‘with all colours print-
ed-at the same time. .Because“of all these advantages, off-

set photolithography has ‘-become the most commonly used

method of prlntlng maps.

i In recent times the lntroductlon of scribing. and

T

'automatlon in printing processes has caused 51gn1f1cant

'»Changes 1n ‘the tradltlopal ‘map reproductlon processes. For
example, by’ scrlblng ‘on translucent glass or plastlc sheets,

1

negatiVes are made dlrectly from the pencil-drawn manu—

§cr1pts. In this way scrlblng has made the falr drawing

. \

of maps &nnecessary and has eliminated the use of a camera .

b D

3

"\



for the preparation of negatives. ITn some cases , scribing
has ‘al'so eliminated the nced to prepare pun(‘ilﬂhnl\wn manu=
scripts, particular]y when it is adapted directly ento
sterco-plotters. Similarly, the introduction of photo
type-setting, which has mado‘possiblo the photo placement
of names *:s opposed to the previous practice of hand
letterlng) has considerably improved the quality of maps.
In fact, these changes from falr drawing to scrlblng, from
hand lettering to photq—type'setting,'from mono-colour to
multi-colour priﬁting, as well ds the increasing automacion
in various precesses, all ensure better results and a
speedier reproduction of maps.

Verx recently. rngﬁ é&re also being reprodﬁced_b?
computer, but so far thls weuh&i is in 1t<";ﬁ&§ﬁmental
stage and needs more development to become CompetLLLVe w1thw

the other map reproductlon methods.
e 5



-~

CHAPTER VI

SUMMARY } AND CONCLUSIONS
. . .

A. §Pmmarz

The history of cortography records that the
Eskimos of the Arctic.and Bedouin of the Arabian Dgsors
were the first people to produce crude maps for locating
hunting grounds, dangerous routes and other places of
interest. Since then these gimple functions of maps have
been multiplied and many improvements in the science of
map—making have taken place. At present nume rous types
of maps are produeed for a varlety of purposes. . Besides
being a means of communlcatlon, most maps are used as
tools in the analysxs of spatial, phenomena, as basic docu-

’

ments and as dev1ces for the stérage of 1nformatlon.

\ ) In the last few decades the-rapid growth of

cities and the éxpansion of urban problems have become

-,topics of v1ta1 concern throughout the’ ‘world. This is

because most cities in both the developed and developing
R

régions have become over:é?died and are, therefore, con-

fronted with many urban problems. A few of these problems

are scarcity of resources, deterioration in urban con-

93
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ditions, disorder in existing sevvice:s, and :;[n.xwlix}q ot
’ 4
city areas, Consequent 1y, urban plaonning has assumed great-
) . ’ - .
or 1mportance than 1t ever had before. Such planning
w

attempts to promote balanced urban growth through bet ter

and more occonomic usce of natural and human resources. Thus

in urban planning and rescarch, maps are imperative, not
el

only for the comprehension of urban phenomena, but as tools

in the analygis of areas.

Urban n

apping, although an old prad¢tijice, has

Tecently gained sign¥ficance because of the role urban

maps play in city Tife as a whole, and more particularly,
in urban planning. Urban maps differ from éonventional
topographic mapsuin the senéc that they carry specific in-
formation to suit partid&lar purposes or themes. Also, the
compaétness and high density of urban areas réquire a large
scale t;eatﬁent. Finally, rapid chaﬁge is a;chafacteristic
of 9rban areas thereby neqéssitatingvfrequent revisions.
The mapping needs of urban specialists, author-

ities and citizens also vary to a large extent from one

User to anodother. Therefore urban maps coqﬁain carefully

selectéd'information to suit specific purposes. On the

v joand e

basis of content and the purposes which urban maps serve,
they are grouped into three types -~ base, general purﬁose
and special purpose maps. The main differences among these

maps are-their scale and the types of information they

portray. Usually, general purpose maps are prepared oOn

small scales and carry a considerable amount of information



ot interest mainly to the public in general. sSpecial
puirpose maps are used bhoth by wrban authorities and by
rescarchers involved in administrative or planning activ-
ities.  Base maps h.\v«!' an even more specitic use,  Their

purpose is to ocreate } basis on which specific information

can be added for a qi\)\pn investigation. Then, on the basis

of Yhese intermediate maps and additional data, final maps
are ‘epared and reproduced.

\ There are three main stages in the construction
of urban maps: (l)YCollection of data, 1.e., surveying,

statistics, etc., (2) Processing of data, and (3) Pro-
duction of tgé map. All three stages are important and
cartographers must have a thorough knowlcdqo of the means,
methods and processes associated with ecach stage. To make
urban maps more usef;l and to present information most
effectively, cartographé}s should either have a good working
knowledge of.urban problems or should work under the guid-
ancé aof urban specialis£s. Cartographers should be selec-
tive when considering cartographic methods to represent a
set of statistical data, and choosing the scale as well as
projection for a map. They should try to present up—-to-
date infdrmatiOn with suitable cartographic methods in
legible and easiiy understandable fashion.

Although the urban centres examined in this
'study are.located in>two aifferent regions of the worid,

they have a few similarities in their early histories and

in their current spatial distributions, such as location
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of rivers and location of ftunctaional arcas, In spite of

these similaritices, however, and hegecaase ot the diltoerences

\
in their ages, rtesources, populations and cultural practices,

they exhibit ditferent urban patterns. o These varilations in

Urban patterns, when représented by graphic methods, qgive

4

an immediat e indication ot thy very real undevlyaing ditter-

ences, Ii.lrt icularly the differences in ypulation distribu-
tion and densi ty. Iin this way, cartogvaphio methods are not
only effective as they make statistical data visible in
graphical torm, but they are also useful and efficient in

/
visualizing thf variations in the spatial patterns of the

two cities. RN
\,
}
/

B. Conclusions k\

R

Thils study was undortaken with the assumption
that the necessary comparable information on Edmonton and
Hyderabad would be readily available from such common
sources as census publications and other government docu-
ments; But. in practice, there have been many difficulties,

especially in defining the areas of Hyderabad city at

s

different times., As a result, the areas shown are based

on approximations. In spite of the fact that the Census
J

of India's publications provide a large amount.of informa- /~
; /

{

tion, the city.area is not given. Similarly, Canadian .~

census p Ycations do not provide complete comparative
/2 .
Il

informatjion. This is one example only.

\



I mosit Carsers . wtat patpo b bt bieve beeo s ke

trom 9710 censas pubbbicatyons., ot v thae e oot el a
bhad, only o tew of the consaae pepaort e ape St bl vn parant,
and even the st ron ot those peabebve vt reae ne et peceg !
Ty 1eleaned was delayed hocaaae of s bbb e 0 o T b,
Pach of these drttycult e hoampesroend thee b o bt hir

theai s ecapecrally t hiee e at jon o ! oyt [ ties

graphic comparison o! uarban patterns ot he two ot e

The comparitson might have bheen ampaoved o b thee togae, o
maps, their different scalen, and the numbaer o caopre
pubxltshed an bhoth oot res conld alco have hoeen vneve ot e
But due to certain restrictions arcd Parnancral paobibeans
this Yas not bhoen attempted,

In spite nt; these obstacles, thaos ctady a1l
be considered a successtal attempt to portray everal
aspocts of urban mapping. It throws Tight on the hrotorreal
development of urban maps and 1dentities the varitous pro-
cesses and methods involved from the collecticeon of stata to
the reproduction of maps. This study also demonstrates the
efficiency and appropriateness of the cartoaraphic oethoxds
which are employed to represent various types of urban
data.

In urban mapping eight cartographic methods are
frequently used. Often a set of statistical data may be
represented by different methods, depending on the purpose

N, , '
and scale of the map and the type of data to ke represented,

In some cases the ghoice of alternative methods i1s limited

o
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because only a few cartographic methods are suitable for
the specific type of data. For instance, the dot method

is more suitabl. for showing population distribution pat-

Iterns# while the choropleth method is more appropriate for

portraying gross density patterhs. Graphic”representation
becbmes difficult where there is a necessity to keep™the
same size or pattern of symbols in two city maps on which

similar phenomena are being compared. This is especially

true where there are considerable differences in the values

observed between }he two cities. For -example, Edmonton and

Hyderabad differ greatly in their total populations, areas,

‘and densities, having app;oximate ratios of 1:4, 1:34 and.

Ca
1:9, respectively. In such cases the effectiveness of

comparative maps depends on the cartographer's skill and

his knowledge of the subject matter. ‘However, despite
lafge variations in the statistical data the useflilness of
two caréographic methods has been demonsﬁrated here. By
retaining the same size and value of a dot in both city
maps,the'dbt method has proven to be effective in the
distribution-of-population maps. Similarly, the two
density-of-population maps show clearly the high and low
density areas in the two cities. | o

It has been noted here that éities, besides being
administrative centre?, are also the focus of many Other

important activities. Therefore, the various types of

new, scientifically advanced cartographic devices have been

effectively put to use in mapping pursuits adapted for the:
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collection of planimetric and rel%ef'data. Stereo plot-
ters are bing used fo prepare manuscrip£%kgﬂrawings, and
sophisticated —prihting ﬁachines for £he >reproduction
of maps.‘ Therefore, it‘is'evident tﬁat cartographers need
to have'knowledgg of both surveying and photogrémmetry ana
a profound understanding of their functions.' They must .
also be aQare of all stages in the construction and rep%gé»,
duction of maps:; i.e., to know the new. processes and_metﬁoas
being introduced for data,colléction, for proceSginé, and
for the.}eﬁroductioanf maps, since it is important to
observe ecoﬁomy at each stage Qf urban mépping, particu-
larly in the case of available alternatives in the map N

. . , 7 N
construction or reproduction process.

buring the last fe&)decades some major techno-
logical chénges:have revolutionized the cartographic pro-
cess as well as changing~the;aétual form of urban maps.
Specifically, the introduction of ortho-photo maps has
raised the-graphic representation to a higher level.—v

Similarly, the intréduction of scribing and automaticn

in various map construction and reproduction processes

H
/

has made it possibie”to producé maps more quickly.

Most recently, computer-produced maps;have come
into use, espeéially in éities of aeveloéed regioﬂs. As
yet they are not popular and are far behind in competing
witﬁ the traditiOnally produceé,_multi—colorea, weil-

designed maps which have a better aesthetic appearance

than the computer—producéd maps. Nevertheless,; these im-



provements should ensure better urban maps in the years to

come .,

&
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Table 1., world

More Developed

Countries

Less Developed
Countries

world Total

Urban

(Projoections -

110

1970-2000

Millions)

Population,

1980 1990 2000

717 864 1,021 1,174
635 990 1,496 2,165
1,352 1,854 2,517 3,327

United Nations,
Social Studies,

Source:

Department of Economic and
Population Studies No. 49,

The World Pdg%;ation Situation in 1970,

United Nation

’

New York, ,

D. .
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i Table 3. Land Use as % of Built-up Area
Edmonton and Hyderabad

Edmonton* Hyderabad**
Residential 31.94° . 42.05
Commercial | 5.28 5.40
Public and Semi-Public 7.78 3.45
Industrial _ _ 9.16 - 7.35
Streets, Lanes ’ 30.56 26.30
Parks and Recreation 15.28 15.45
TOTAL ©100.00 100.00
' S

Source:

*Atlas of Alberta. Government and University of
Alberta. :

*%3, Manzoor Alam, et al. Metropolitan Hyderabad and
Its Region. London: Asia Publishing House, 1972.
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. "/
Figure

2.2

- - Source

After George Philip & Sons, .""The University
Atlas." 1972, : »
After P.J. Smith, "Changing Forms and Patterns
. 1in the Cities,"” and S. Manzoor Alam,,"Metro—
politan Hyderabad and'Its Reglon 1972.

- Frem Eckhard Unger, "An01ent Babylonlan Maps
and Plans." Antigquity - 1935,

. Pﬂotograph by The North West, Survey Corp ration,
s (Yukon), Edmonton, Alberta, 1974,

.. s )
From the Plannlng Depaltment, City of Edmonton,
Albertas, 1974. ' :

From,w.H“3B@gdan,~ﬂQrbah Mappfhg in Alberta,.
Canada." .197A4.

Frdh a map by Dianna Dodd, 1968

! From W. H Bogdan, "Urban Mapplng in Alberta,

’\ﬁ\\\J/Canada 1974, _ . )
' A S ;. . ) Co *
3.7 : From "Edmonton Visitors Informatipn Bureau.

5.5'A"

. 5.5'B?*

Alberta; 1976. ,

From W.H. Bogdan, "Urban Mapping iﬁ'Albérta,

Canada.,” 1974. - s, ' :

After Phillip Muehrcke, "Thematic Carﬁography."

A.A.G. Washington, 1972. . o, L

From Edmonton and.Hyderabad, "Tourists Guidei;‘

Maps." 1974. - ' ' ~
From Jacques Bertin, "8emiologie Graphique."

~~ Mouton & Co., 1969.

Froﬁ?Phillip Muehrcke, "Thematlc Cartography.
A.A.G. Washington, 1972;
o . , .
Fiom "Atlas of Alberta." Sheet No. 143,
1969. '

oA :

'After S. Manzoor Alam, "Metropolitan
“7"Hyderabad and Its Region." 1972.—
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Source

Figure ‘ «
5.6 . From a map by Beverly Cook, 1971. -
5.8 From "Atlas of Alberta." Sheet No. 144,

1969, -

8

. : : ,
Figures not listed above have been compiled by

n

the author.
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