Chapter Two

Delineating the Map

A map is, in its primary conception, a conventionalized picture of the Earth’s pattern as seen
from above.

-- Erwin Raisz, General Cartography, 1938.

Every map is someone’s way of getting you to look at the world his or her way.

-- Lucy Fellowes, Smithsonian curator (quoted in Henrikson 1994).

2.1 Introduction

Mapping provides a uniquely powerful means to dwssrepresent and
communicate information about places that are &mgel and too complex to be
seen directly. Importantly, the places that magsadnle to represent need not be
limited to physical, geographical spaces like sitisvers, mountain ranges and
such like: maps can be used to represent virtuedespof cyberspace and their
supporting network infrastructures. This chaptezkseto delineate the nature of
maps and outline the major theoretical perspectites have been used to

understand and critique cartography in Westernexoglin the last fifty years.

The ability to create and use maps is one of thetrbasic means of human
communication, at least as old as the inventionanfjuage and, arguably, as
significant as the discovery of mathematics. Treomged history of cartography
clearly demonstrates the practical utility of mapsall aspects of Western
society, being most important for organising spakmaowledges, facilitating

navigation and controlling territory. Some have goiurther, to argue that
mapping processes are culturally universal, eviderbss all societies (e.g.,
Blaut et al. 2003), although the visual forms of the resultmgp artefacts are
very diverse. At the same time, maps are also ricatty powerful graphic

images that frame our understanding of the humanpduysical world, shaping
our mental image of places, constructing our sefispatial relations. So, in a

very real sense, maps make our world.
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Chapter Two: Delineating the Map

Conventionally, maps are material artefacts thatially represent a geographical
landscape using the cartographic norms of a phaear - looking straight down
from above - and a consistently applied reductionscale. However, it is
impossible neatly to define maps according to yipe of phenomena mapped or
the particular mode of presentation, or their mediof dissemination (Dorling
and Fairbairn 1997). Maps have traditionally beesedu as static paper
repositories for spatial data, but now they are mmore likely to be interactive
tools displayed on a computer screen. (Some natimagping agencies are
contemplating discontinuing the printed topograph@p products as customers
increasingly use digital geospatial ditaToday, we live in a map-saturated
world (Wood 1992), continually exposed to convemtilomaps, along with many
other map-like spatial images and media (e.g., atathsatellite images, three-

dimensional city models, MRI scans of the brain).

Maps have long been used in scholarly research swiwal and physical
phenomena. They provide, of course, a primary fiecienin geograpHybut they
are also used widely in other disciplines such m@thrapology, archaeology,
history, and epidemiology, to store spatial infotiorg to analyse data and
generate ideas, to test hypotheses and to pressutsrin a compelling, visual
form. Mapping as a method of enquiry and knowledgeation also plays a
growing role in the natural sciences, in discipdiseich as astronomy and particle
physics, and in the life sciences, as exemplifigdhe metaphorical and literal
mapping of DNA by the Human Genome Project (cf.IR28I03). This work is
not limited to cartography; many other spatial wigation techniques, often
using multi-dimensional displays, have been dewdofor handling very large,
complex spatial datasets without gross simplifmator unfathomable statistical
output (e.g., volumetric visualisation in atmospbemodelling, three-
dimensional body imaging in medical diagnosticdylofe mapping of more
domains by more nations will probably occur in thext decade than has

occurred at any time since Alexander von Humbaldtliscovered’ the earth in

! For example in Canada, see “Ottawa plots makingsmaithout paper”Globe and Malil
October 4, 2005, <www.theglobeandmail.com/sentlety$RTGAM.20051004.wxmaps104/>.

2 Although denigrated methodologically in some geltsee Dodge and Perkins (2008a).
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the eighteenth century, and maeera incognitawill be charted than ever before
in history” (Hall 1992, 22). Cyberspace cartograshform one of the most
significant new domains of this mapping activity.

2.1.1 Mapping processes

The production of cartography and other spatialialisation involves a whole

series of mapping processes, from the initial $eleof what is to be measured
to the choice of the most appropriate scale ofesgmtation and projection, and
the best visual symbology to use. The concept @p'mas process’ is useful
methodologically because it encourages particulayswof organised thinking

about how to generalise reality, how to distil irdrég, meaningful spatial

structure from the data, and how to show significafationships between things
in a legible fashion. Mapping provides a means rganise large amounts of,
often multi-dimensional, information about a plaice such a fashion as to
facilitate human exploration and understanding., Yedpping practices are not
just a set of techniques for information ‘managethethey also encompass
important social processes of knowledge constroc#s scholars have come to

realise, maps and culture are intimately entwinetlinseparable.

Mapping not only represents reality, it has an vactrole in the social
construction of that reality. Map-makers shouldseen as creators rather than
copyists of the landscapes represented. Howevepl@are often not conscious
of this constructive role when they use maps. Sp#éi®98, 466) calls this the
‘recursive proleptic effect’ of mapping, “the wayaps contribute to the
construction of spaces that later they seem ontgpgcesent”. The power of maps
comes from the fact that they are both a pracfarah of information processing

and also a compelling form of rhetorical communarat

Maps work, essentially, by helping people to see uhseen. This is achieved
through the act of visualisation, premised on tingpte notion that humans can
reason and learn more effectively in a visual emiment than when using
textual or numerical descriptions. Maps providepbreal display which renders
a place, a phenomenon or a process visible, emgldur most powerful

information-processing abilities - those of spatiagnition associated with the
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human eye-brain vision system - to be brought tar.b¥isualisation is thus a
cognitive process of learning through the intemctivith visual signs that make
up the map and it differs from passive observatiorthat its purpose is to

discover unknowns, rather than to see what is @yrelanown. Effective

cartographic visualisation can reveal novel inggtitat are not apparent with
other methods in terms of spatial relations, past@nd trends. In an instrumental
sense, then, map use is a powerful prosthetic eehaent for the human body:
“[llike the telescope or microscope, it allows wssee at scales impossible for
the naked eye and without moving the physical bodgr space” (Cosgrove
2003, 137). The ideal of obtaining a reliable céyato see the unseen is
particularly applicable to much of cyberspace aadphy, because of the
invisibility of the infrastructure and the intandity of the virtual spaces (see

chapter three).

The power of map use as spatial visualisationuoigéhte meaningful patterns in
complex data is well illustrated by some of thexsdics’ of pre-digital era, such
as Charles Joseph Minard’s ‘Napoleon map’ of 186Harry Beck’'s ‘Tube
diagram’ of 1933 (see Garland 1994; Tufte 1983krkEthough these were hand-
drawn on paper, they are nonetheless still pow¢oflildy and show the potential
of visualisation to provide new understanding ammmpelling means of
communicating to a wide audience. Through theirehaisual forms they also
demonstrate the extent to which mapping can beeatige practice in and of
itself. The best maps also go beyond merely reptegeto become a kind of
cognitive shorthand for the actual places and @®e® themselves, as illustrated
in Beck’s celebrated diagrammatic design of the éJgobund (the Tube map)
which has become such a powerful cartographic insagiand spatial template
for the ‘real’ layout of London in the minds of mamisitors and residents. The
‘problem’ is that while Beck’'s map works well fonderground movement, it
can be confusing for surface navigation becausefamously sacrifices

geographic accuracy for topological clarity.

Map effectiveness is also engendered because thewiaually appealing
objects. As Keates (1996, 174) argues art “is forgtgal to cartography itself”

and the aesthetic of cartographic representatisnsentral to their success in
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rhetorical communication and means they are widkployed as persuasive
devices to present ideas, themes, and conceptsathatlifficult to express
verbally (cf. Edsall 2007; Keates 1996). The resaticording to Francaviglia
(1999, 155) is that “[c]artographers draw maps thawve the power to both
inform and beguile their users”. Most of the mapsaeintered on a daily basis
(often with little conscious thought given to theare used in the service of
persuasiof) ranging from marketing maps and city-centre &umaps to the
more subtle displays such as states’ claims torsare power over territory,
implicitly displayed in daily weather maps seentlo@ news. Maps work because
they are able teell a particular vision of the world andecause people are
willing to buyinto this vision because they believe in the authof the image
as a trustworthy representation.

The persuasive power of ‘informative-yet-beguilimgaps is equally applicable
to cyberspace cartography projects. Indeed, muctihisf mapping is used
precisely because it has an appealing visual sehsehat cyberspacshould
look like, matching the metaphorical preconceptiohthe designers, journalists
and editors. (See chapter four for discussion efvisual tropes used to spatially
imagine Internet infrastructure.) Yet, the lack edtablished conventions in
mapping aspects of cyberspace (what should a mégiteelook like?) have
provided significant scope for design and aesthetfmerimentation. And in this
regard, some of the most innovative cartographies/toerspace are pushing the
definitional boundaries of the map (as opposed twagh or merely a ‘pretty
picture’). As such, | would argue, cyberspace aaephy is one of the few
genuinely ‘cutting edge’ developments in map degitactice in the twenty-first

century.

3 Many of these illustrations are what is known aepwylar maps and they use figurative
infographics style rather than geometrically actairapresentations (see Holmes 1991).

“ A diversity of metaphors and design styles hawnlzeveloped, see Kahn (2000) for examples
and discussion of some of the issues.
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2.2 Cartographic history, mapping modes and the digal transition

Attempts to historicize the nature of (Western) tagraphy through
categorisations of map forms and taxonomies basegugoose often implicitly
use the notion of evolutionary advancement drivetebhnological development
as an explanation. The end result, often concaptublas a tree (Figure 2.1),
narrates cartography as a beneficent pursuit, ctearsed by improving accuracy
and comprehensiveness with each new generationapf Examples of this
conceptualisation are quite common in the litegtguch that “[tlhe normative
history of cartography is a ceaseless massaginigisotheme of noble progress”
(Harley 1992, 234). For example, Crone (1953, >ajen, “[tlhe history of
cartography is largely that of the increase of eamcy with which ... elements of
distance and direction are determined and the celmepisiveness of the maps’

content.”.

Figure 2.1: Cartography explained as a ‘story ofpess’. Mapping is shown to evolve over time

with the development of increasingly complex forf&ource: Robinsoat al. 1995, 22.)

Histories of cartography tend to be written as stdny of technique, with an
underlying assumption that rational decision-makiegds to the adoption of
improved technologies and institutional practicéemwthey become available. In
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some narrative histories cartographers are podragebenign artisans and later
skilled technicians striving to make ever more aat depictions of space.
Technical development is conceived as a continyoath of improvement,
punctuated with particular bursts of intense intimvaand progress (e.g., John
Harrison’s 1761 invention of the chronometer and tbkliable production of
longitude at sea; cf. Sobel 1995). Within this ‘@mds march’ view of map-
making history, distinct phases are convenientlgntidied: the Eurocentric
sequence runs typically through primitive medieartography based on
religious imagination, followed by revolutions ineasurement and projective
geometry, flowing from Ptolemaic geography, leadiogRenaissance mapping
and the first atlases, then moving forward with skeeentific formulations of the
Enlightenment and geodetic national surveys, endiupy with the most
‘advanced’ digital map-making founded on GIS andSG€chnology. Above all
else, such ‘progressivist’ narratives stress ttenghs in (Western) cartography’s
state from essentially a descriptive art to a thghty scientific endeavour
embracing the doctrine of objectivism. This ‘caregghic reformation’ in which
map-makers strove for intellectual respectability ‘amen of science’ was
inscribed on the maps themselves in terms of tleelilge in florid decoration
and the rise of the factual neutrality of white ggfa(Edney 1993, 56). This
‘reformation’ marked a shift in authorship from nedn cartographers (the
individual artisan map-makers) to the anonymisedsymoduced maps of print
capitalism, paralleled by an economic reorganisath map production from
small-scale, uncoordinated and sporadic efforts sistematic and later
industrialised methods of large cartographic infths working to formalised

standards, typically in the service of the state.

The apparent ‘naturalness’ of this account belies politics behind the
conceptualisation of the progressive development caftography from a
primitive past to the sophisticated present (Edf@€93; Pickles 1999). The
underlying goal of this kind of construction of twgraphic history - achievable
only through a carefully selective reading of extarap artefacts according to
Edney (1993) - is to ‘prove’ that the objectivity @irrent scientific methods is
predestined. It grants an important legitimation the positivist notion of

contemporary professional cartography as the ‘bestl provides a discursive
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mechanism to dismiss maps that do not fit ‘accdetacientific standards (e.g.,
dismissal of non-Western mapping practices). Sosiatlies of science have
shown that this type disciplinary ‘storytelling’ ia form of scientism, a
metanarrative underlying modernist science’s claimexclusive truth based on
the superiority of empirical measurement to degcrimlity and the privileging
of the resulting representations. Scientific worgvs see technological progress
almost like a force of nature that somehow operateside society and beyond
the political concerns of money, power, and egoe Ttay one approaches
cartographic history is therefore worthy of consadien, as it is at the heart of
the recent political theorisation of cartographyd adirectly informs our
understanding of the nature of the map and contempopositivistic
epistemological foundations of cartography (inchgdimuch of the work

mapping cyberspace).

There are alternative ways to conceptualise cafgc history that are not so
wedded to modernist narratives. One of the modulge provided by Edney’s
(1993, 54) theorisation of ‘cartography without gmess’, in which mapping is
read as “a complex amalgam of cartograpmicdesrather than a monolithic
enterprise”. For Edney, a cartographic mode is snwiply a time period in a
linear chronological sequence, but is a uniqueoseultural, social, economic
and technical relations within which cartographarsd the map production
processes are situated. The mode is the miliethiohamapping practices occur.
Each cartographic mode gives rise to its own kihanap artefacts, and these
may well look different from other modes, but adily this conceptualisation
does not assume that one is inherently betterdahather, or that one mode will
inevitably evolve into a ‘better’ mode. As Ednep@®B, 58) says: “[tihe mode is
thus the combination of cartographic form and aagephic function, of the
internal construction of the data, their represgmtaon the one hand and the
externalraison d’étreof the map on the other”. Modes are unique tor ttiie
and places, and are transitory. There can be reulfigtinct cartographic modes
operating at the same time, in the same place. Mode interact and may well
overlap, merge or split. The boundaries betweenanade likely to be fuzzy and

permeable.

36



Chapter Two: Delineating the Map

Cartographic history, according to Edney’s thediasa is a pluralist and
relational network of activities rather than a $inljnear process. The end result
iIs not the unidirectional evolutionary tree but eamplex, many-branching,
rhizomati¢ structure (Figure 2.2). In contemporary cartogi@pistemologies,
a diverse range of mappings is seen to emerge &a@hifting creative milieu

rather than in a systematic fashion.

Figure 2.2: Cartography alternatively characteriasda rhizomatic network of competing and
overlapping modes of mapping. This example shoegtist-Renaissance convergence of modes
into mathematical cosmography and then the grabifiaication into several more distinctive
modes following the Enlightenment. (Source: Edn@93l, 59.)

As stated in the introduction, the theorisationtl@s thesis is built on modes
rather than trees. The development of new formsarftemporary mapping
practices and artefacts - what | term cyberspacgographies - is best
conceptualised as three distinct modes ratherdhagw branch at the end of the

® A rhizome is a tangled root system that develapizbntally, and in a non-hierarchical fashion.
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family-tree of cartography history. The rhizomatiation of cartographic modes
suits the emergent and variegated nature of cybeespnapping, which has
drawn on many disparate ideas, approaches and lisaian forms; it is

thoroughly situated in wider socio-technical chang@earticularly the diffusion

of the Internet throughout map production and the of the Web as the primary
media of dissemination). The empirical analysiegpnted in chapters five and
six) tries to unpack the some of cultural, so@all technological relations which
determine the cartographic practices of one of ehe®des, the ‘maps of
cyberspace’ mode, using a range of cartographicegeflom Internet network

infrastructure mapping.

2.2.1 Digital transition and cartography

The development and rapid diffusion of informatiand communication
technologies in the last three decades has affemitethodes of mapping,
changing methods of data collection, cartographrodpction, and the
dissemination and use of maps. This has been tetimeedigital transition’ in

cartography (Goodchild 1999; Pickles 1999) andsitontinuing apace (for
example, developments in satellite navigation digpland mobile mapping
services). As such it is a vital component in ustierding the milieu in which
new modes of cartography are emerging.

While the detailed social and technical historidstlee digitisation of the
cartographic industry are complex and largely uttemi it would be fair to say
that in the last decade cartography has been awitsty subsumed in a rapid
convergence of spatial technologies, such thatytgo@fessional cartography is
seen as little more than an ‘end-service’ compopoétiie multi-billion dollar Gl
industry. Nowadays, the majority of maps are digdad created only ‘on
demand’ from geospatial databases for temporapladion screens. The days of
the unwieldy folded map sheet and heavy papereatlase quickly becoming a
thing of the past, replaced by the rapid technallgilevelopment of GIS, spatial
databases and real-time navigation systems. The Wwapping portal
MapQuest.com, for example, has already generateé digital maps than any

other publisher in the history of cartography (Psta 2001); the huge popularity
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of Google map’s APlin the summer of 2005 has inspired an explosionesf
online mapping tools and hacks (see Gibson andZbxX®), and there is even the
prospect that GIS itself will begin to adapt andleg around such a Web

services mapping model.

As the map itself has became a fully digital texany of its basic properties
have changed. The digital map is infinitely copgabnfinitely transportable, and
a highly mutable representation (switching themaddigers on and off, easy
modification of symbols, the ability to make seleos by spatial/attribute
queries, and so on). Cheap, powerful computer geapin desktop PCs, and
increasingly mobile devices, enable much more egwe and interactive
cartography, potentially available to a growing tn@mof people. The pervasive
paradigm of hypertext as a way to structure andga# information has also
influenced digital maps. Increasingly, maps areduae core components in
larger multimedia information resources where laret and features on the map
are hotlinked to pictures, text and sounds, totereéstinctively new modes of
map use (Cartwrighet al. 1999). In design termshe conventional planar map
form itself is, of course, only one possible repregation of spatial data and new
digital technologies have enabled much greaterrsiitye of forms including
pseudo three-dimensional landscape views, intgegianoramic image-maps,
fully three-dimensional flythrough models, and wat globes (e.g., Fisher and
Unwin 2001; Goodchild 2008; Hudson-Smith 2008).

Developments in computer graphics, computationiesad interfaces have begun
to fundamentally transmute the role of the map fittva finished product to a
situation where the map is displayed within a vigaal to be used interactively
for exploratory data analysis (typically with thatarlinking of multiple
representations such as statistical charts, threersgional plots, tables, and so
on). This changing conceptualisation of the magptithe heart of the emerging
field of geovisualization, which in the last fivears or so have been one of the
leading areas of applied cartographic researchD@tlgeet al. 2008; Dykeset

al. 2005; MacEachren and Kraak 2001).

® An API (Application Programming Interface) allovechnically savvy users direct access to the
database enabling sophisticated and novel thirt-pgplications to be developed.
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As well as making maps more interactive, infornmatiand communication
technologies (ICTs) are also helping to give mangrempeople access to
cartography as map-makers themselves, be it vianthe charting’ options in
spreadsheets to produce simple thematic maps af daen data or through
desktop GISs such as ArcView or Mapinfo. As mord arore people ‘by-pass’
professional cartographers to make their own mapana when required, it is
likely that the diversity of map forms and usagé expand. Of course, access to
‘point and click’ mapping software itself is no gaatee that the maps produced
will be as effective as those hand-crafted by mwifenally-trained cartographers
(C. Board, PhD examiners report,"2@ctober 2006).

Developments in networking and computer-mediatesirnanications, and the
rise of the World-Wide Web in the mid 1990s, metha digital maps are now
very easy to distribute at marginal cost and caraémessed ‘on demand’ by
many (see Kraak and Brown 2001; Peterson 20032008; Plewe 1997). One
of the first examples was the Xerox PARC Map Viewmline in June 1993 and
the threshold of online mapping continues to risg.( in June 2005, Google
Maps service provided seamless satellite imagerageeof the world). These
Web mapping services are free at the point of nsease encouraging the casual

use of cartograpfy

The provision of Web mapping and online GIS toslsignificantly shifting the
accessibility to mapping and spatial data, as a®laltering the user perception
of what a map should be. There are clear signsctrabgraphy will be seen as
simply one of many available ‘on demand’ Web sesicAs the digital map
display becomes more flexible and much more adalesst is also, in some
respects, granted a less reified status than amalatap artefacts of the past.
Maps are increasingly treated as transitory infaionaresources, created in the

moment, and discarded immediately after use. Ineseemses, this devalues the

" Created by Steve Putz. The map is no longer arfio@ever further background details are
available at <www2.parc.com/istl/projects/www94lisvwh.html>.

8 Although, there are many much thornier, politidasues about access rights and intellectual
property, especially so in the UK; see for exanipbelson 2005.
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map as it becomes just another form of ephemerdianene of the multitude of
screen images that barrage people everyday. Capioigr knowledge itself is
just another informational commodity to be bought a&old, repackaged and
endlessly circulated

The production of cartographic knowledge has alwagsn dependent, to large
degree, on the available methods of data collectidrese are being greatly
augmented in the digital transition. The wide-sgdr@aportance of new digital
measurement was noted by U.S. National Science dadiam Director Rita
Colwell (2004, 704): “new tools of vision are opegiour eyes to frontiers at
scales large and small, from quarks to the cosm@srtography’s ability to
‘capture’ the world has been transformed by digghbtogrammetry, remote
sensing and GPS-based surveying. Cartography daonhp ‘see’ the world in
greater depth (Pickles 2004b), but it can also’ ‘sew things (including virtual
spaces), and with new temporalities.

Vast geospatial databases underlie the moderrabtgpographic maps, such as
the Ordnance Survey’s Digital National Frameworknpoising over 400 million
features®’ These are growing as part of the ‘exponential &ptbeing fed in
particular by high-resolution imagery from commalcsatellites. Interestingly,
in the future, much of this growth will come froneqple gathering geospatial
data as they go about their daily activity, autooadty captured by location-
aware devices that they will carry and use. Froms kind of emergent mobile
spatial data capture it will be possible to ‘hatkgether new types of maps
rather than be dependent on the map products flyrnqalblished by
governments or commercial firms. Such individuatigde, ‘amateur’ mapping
may be imperfect in many respects (not meeting positional accuracy
standards or adhering to the TOPO-96 surveyingifsgaons for example), but

could well be more fit-for-purpose than professibgnaroduced, general map

° The emergence of open-source cartography, as difiechjpy the OpenStreetMap project, has
the potential to challenge the commercial commodifon of geospatial data by developing a
‘bottom-up’ capture infrastructure that is premisaa a volunteerist philosophy (Perkins and
Dodge 2008).

19 Source: <www.ordnancesurvey.co.uk/oswebsite/meelies/2001/sept/masterchallenge.html>.
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products’. There is also exciting scope for using locativedia to annotate our
maps with ephemeral things, personal memories, agessfor friends, that are
beyond the remit of governmental cartography or ¢cbmmercial cartography
industry?.

In some respects, then, the outcome of the digiaisition can be read as a
democratisation of cartography, widening accesmépping and breaking the
rigid control of authorship by an anonymised prsiesal elite. However, if one
looks more closely (and sceptically), the freedamngeople to make their own
maps with these types of software tools is stromgbgribed in the design and
functionality of the software itself. The maps ara make in Excel or ArcView
are only the maps the program allows one to make. majority of people still
do not have the time or skills to break free frdra functional constraints that
the software impos&$ Google may currently make a vast amount of mappin
freely available online (supported by advertisibg} it is subject to their terms
and conditions of use and raises risks of monojolEovision (cf. Zook and
Graham 2007).

Furthermore, interpreting the digital transitionosld not merely be about
plotting technical ‘impacts’, but should also invel assessing the political
implications of changing social practices in da#gtare and map authorship.
Being wary of linear narratives of progress, oneusth not read the digitisation
of the map as seamless, unproblematic or inevitéBlekles 1999; 2004a).
Technological change is always contested, drivercdypeting interests and
received in different ways and at different spe@dsparticular institutional
settings. Technology is never a neutral actors Khaped by social forces and is

bound up in networks of power, money, and contfalew institutional practices

1 Of course, many would argue that Ordnance Survapping is not perfect or perfectly
accurate (source: C. Board, PhD examiners repdftCtober 2006).

12 An example would be Christian Nold’s on-going eimotmapping project,
<www.emotionmap.net>.

13 See Fuller's (2003) analysis of the framing poweMicrosoft Word on writing and Tufte’s
(2003) trenchant critique of Microsoft PowerPoimt lvow people give presentations. The effect
of the software ‘defaults’ on the look of maps proed by GIS packages such as ArcView and
Maplnfo is also evident in a good deal of generispntation cartography produced these days.
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in the processes of cartographic digitisation - gnredbenefits and costs are never
felt evenly. “The mappings of the digital transitibave their own geographies”
Pickles (2004a, 149) argues, which are intimateturd-up with “new
Americanism, a thorough-going post-Fordism, andesurgent geopolitics of
global hegemony.” Government agencies and largenengial mapping firms
have invested heavily in digitisation not from ghliened ideals to improve
cartography but because it serves their interssish(as to maximise efficiency,
to reduce costs by de-skilling production), ancbtmst revenues. The popular
discourses of digitisation in cartography and elssw are often uncritical,
driven in large part by the boosterism of the veadudf hardware, software and
IT consultants offering ‘solutions’. The reality tie ‘messy’ social aspects of
digitisation are glossed over in techno-utopiaridaies.

As such, the transition has made it more urgentnerstand the wider social
milieu in which maps are produced and dissemindiedause as Harley (1992,
231) argued at the start of the 1990s, digitalogmephy and GIS works “to
strengthen its positivist assumptions and it hasl Imew arrogance in geography
about its supposed value as a mode of accesslity.feéane needs to realise that
the path of digitisation in cartography has beewedrin large part by militaristic
interests in various guises (e.g., Cloud 2002). Tmalerlying geospatial
technologies and capture infrastructures (suctagh eénaging and GPS) are still
dependent on state funding and imperatives oftéeial security. Rather than
becoming more democratic, one could argue thatstireeillant power of the
cartographic gaze is deepening, particularly afél (Monmonier 2002),
accompanied by a fetishization of the capabilitygebspatial technologies to
‘target terrorism’. The mundane disciplining roletioe digital map in systems of
computerised governmentality continues to grow, ésample in consumer
marketing and crime mapping (Crampton 2003). Suehedlance requirements
are also a key driver in the development of new pimrap techniques for
cyberspace (e.g., Gorman’s (2004) work mappingstfucture networks in the
U.S. to assess their vulnerability to attack). éamausion, Pickles (2004a, 146)
notes cautiously: “As the new digital mappings washoss our world, perhaps

we should ask about the worlds that are being medin the digital transition of
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the third industrial revolution, the conceptionshidtory with which they work,

and the forms of socio-political life to which thegntribute.”

2.3 Cartographic theories

The theoretical perspectives in academic resedrah deek to understand the
nature of cartography - both the map as objectvaddr conceptions of mapping
practices - can be grouped into three broad btindigparadigms, each based on
a common set of beliefs about what representsid aeta of researth These
respectively conceptualise cartography as (1) ansi@h communication, (2) a
form of representation, or (3) an expression of gowlhese three different
theoretical approaches provide a useful way torbegunderstand how scholars
have interpreted, analysed and read the naturemaahing of cartography in

recent history.

These theoretical positions have framed the typé&suestions’ that are asked of
the map and, therefore, the ways of approachingrerapcartographic research,
and they have also informed the way cartographtaight®. It is clear that
scholarly cartography research remains a contestdylect, with significant
alternative epistemologies in play, and offers edritive answers (there is no
‘true’ nature of the map in some senses). As sucbncur with Perkins (2003,
342) when he says “it makes more sense to unddrstartrasting approaches as
representing different knowledge communities tgllrery different stories.” As
outlined in the introductory chapter, | employ éhg theoretical ‘story’ which
uses concepts from both the ‘maps as representainmhthe ‘power of maps’

knowledge communities. This theoretical frame il to interpret the

1t should be acknowledged that attempts to impsis®ple paradigm categories inevitably
means the lost of much detail and nuance in sugfatiges. Describing trends through paradigms
can also be problematic as it creates sharp dividiesre scholar often come to see those work in
supposedly ‘opposing’ paradigms as threats to tligias and unjustly undermine their work
through caricatures and ‘straw-men’. As Keates §1992) put it: “the arguments are sustained
by all sorts of unproven assertions, and the wedivkn ‘rhetorical’ device of misrepresenting the
views of the ‘opponent’ in order to demolish them.”

!> Although, they have often had little impact beydhe academy on practising cartographers; as
Petchenik (1983, quoted in Keates 1996, 188) sspyscialization in cartography has developed

to the point where academic studies of map desighraap use may be completely divorced

from the non-academic, routine map production mifie

44



Chapter Two: Delineating the Map

cartographies of cyberspace as both sign systertis important connotative
meanings and as social constructions that do worthé world. | review the
major focus of the three paradigms in turn as tredeel light on the types of
analytical work that has been done in analysinfeht modes of cyberspace

mapping.

2.3.1 Cartography as communication

It is a truism to assert that maps are vehicles for the flow of information. Some are better
vehicles than others, but the functions they perform are nevertheless similar, irrespective of
their quality. It is instructive to look at the role of maps in an adaptation of a general

communications system. (Board 1967, 673)

The dominant theoretical paradigm in academic gaajghic research in the last
forty years or so (1960s-90s) has been based thp tonmmunication model'.
Developing from initial but significant conceptisdtions espoused by Moles
(1964), Board (1967) and Kolaeny (1969), the gdahts theoretical approach,
broadly speaking, was to work to improve cartogyapy determining how map
representations communicate geographic informatmnthe user, primarily
through psychological testing. The appeal of suche@perimentalist approach
was its potential to systematically determine tlaeameters of the map user’'s
capabilities in reading, comprehending and rememgemformation from
different types of cartographic representationsarBcand Taylor (1977, 19), in
their review of preliminary work on design and magrception, argued it was
important for advancing cartographic communicatiesearch that, “realistic
map-reading tasks should be used in experimentaluations”. Such work
would generate robust psychophysical data whichdgan turn, form the basis
for quantifiable, consistent rules for the most rappiate cartographic design
decisions (such as symbol sizes, colour rangessititzation schemes and so on;
see, for example, MacEachren’s (1982) work on desmprameters and
complexity in thematic maps). Such striving for edijve rules in map design
was premised on the positivistic belief that it wasssible to produceptimal
mapping for a given purpose and the acceptancambgraphic research was
able to produce more ‘accurate’ mapping in termsffgfictive communication to

the reader.
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In the communications model there is a clear distn made between the map-
maker and the map user, with the map representatieti being essentially a
neutral medium of one-way information transmissibetween the two.
Accordingly, Robinson and Sa(@969, 18) asserted: “Maps today are strongly
functional in that they are designed, like a bridga house, for a purpose. Their
primary purpose is to convey information or to ‘gmtross’ a geographical
concept or relationship; it is not to serve as @oriament for a wall.” The model
was often depicted in a summary flow chart as aalinprocess with distinct
entities and a directed flow of information fromiginator to receiver (Figure
2.3). The role of the cartographer in the model wast as someone who
essentially works in a technical, impartial waking a body of geographic data
and applying rules of functional design, which te=iiin a map that works as a
‘scientific’ tool for the visual communication ohé information in the public
realm. Map users were accordingly afforded a nedsti passive role of readers

as receivers of a fixed message from the cartograph

Cartographer Map Map user
Encode Decode
Transmitter Channel Receiver

Figure 2.3: The basic map communication model, eptualising cartography in terms of stages
in the transmission of spatial data from cartogesipio reader via the map. (Source: redrawn
from Keates 1996, 114.)

The ‘map communication’ paradigm marked a signiftcapistemological shift
in cartographic research and its advocates, lefirthur H. Robinson, wished to
remould cartographic scholarship as a scientifacfice, moving it away from its
existing interpretative, qualitative and artist@ture. This major modification to
map theorisation was itself bound-up with rapidrgifecation and a rush to more
‘scientific’ methods of research in the late 1950s other social science
disciplines, including human geography and psyapoldhe basic premise of

the ‘map communications model’ held sway for desade Anglo-American
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academia and was a major influence in cartogragthication, as can be clearly
seen in the content of leading English-languag¢bteks such as Robinson’s
Elements of Cartographywhich went through six editions, with various
coauthors, from 1953 to 1995) and Der€artography: Thematic Map Design

(which went through five editions).

By the 1990s, the dominance of the ‘map commurmoaparadigm had waned
considerably, as the focus of scholarly cartograjgisgarch shifted direction and
methods of behavioural psychological testing weiscrddited as excessively
reductionist. Although it contains much of practicalue, especially in teaching
notions of effective map design, the tide of acadadeas has moved against its
agenda, driven in part by rapidly changing techgplfmany researchers having
moved into research in GIS and geographic visuadisp and also the ‘cultural
turn’ in theoretical perspectives in the sociakaces. Some of the key concepts
of ‘map communication’ theory have been challengethe last decade or so by
scholars advocating a different cartographic tisaion, in which mapping is
conceptualised cognitively as spatial represematithat can have multiple
semiotic meanings and uses, and where the map rreatigely constructs
knowledge from the representation in relation teirttparticular experience,
skills and circumstances. The role of the cartogeaas the primary arbiter of a

single message encoded in the map is questioned.

Having said this, the ‘map communication’ paradigtill has influence,

particularly in U.S. cartographic research (Momtet002) and important work
being done around map perception (such as Brewaflsential work on

optimising colour selection on thematic m&psMuch of the recent work on
Web cartography, for example, has a distinctly ‘ommicative’ epistemology,
with its focus on testing users and determining meap-design guidelines for
optimum graphical presentation for Internet meedig.( Kraak and Brown 2001;
various chapters in Peterson 2003a and 2008), Keadtrivork on evaluative

testing of the informational meanings users gaomfispatializations (Fabrikant

16 One of the novel outputs of this research is thige tool called ColorBrewer that mapmakers
can use to select colours for their own cartogm@pliesign work; available at
<www.personal.psu.edu/cab38/ColorBrewer/ColorBrewvero.htmi>.
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et al. 2004; Fabrikant and Montello 2008); while Jiangl @rmeling’s (1997,
112) initial analysis of ‘cybermaps’ is premisedtbe notion of optimising map
design, in which they claim: “in long standing camaphic practice, maps have

been considered as communications tools”.

2.3.2 Cartography as representation

The map is examined here.... not as a communications vehicle but as one of many potential
representations of phenomena in space that a user may draw upon as a source of
information or an aid to decision making and behaviour in space. (MacEachren 1995, 12)

A new paradigm has emerged in academic cartograpbearch, since the early
1990s, that views the map as a representation wshcluld be analysed and
understood through a combined cognitive-semiotits.leThe paradigm is best
articulated by MacEachren’s (1995, 12) book ‘How pdlawork’ where he

argues, “[e]Jmphasis is placed on how the map ‘s’ in both a lexical and a
semiotic sense and how vision and cognition repteteat representation in

forms that allow the map viewer access to meaning.”

In some respects the ‘representation’ approach sigggficant commonalities
with both the other two active cartographic resegaradigms identified here. In
terms of the focus on the cognitive understandirigvisual processing,
particularly  through experiments using visualizatio software, the
‘representation’ paradigm has strong methodologasad ontological overlaps
with the ‘communication’ paradigm. While the sentotomponent of the
‘representation’ paradigm, seeking to understaedntieaning of representational
signs has significant accordance with the ‘criticaftography’ agenda to expose

the ‘*hidden’ power of the map.

Given the dual aspects of the ‘representation’ gigm, and there potential
relevance to the analysis of various aspects oténegraphies of cyberspace, it
is worthwhile to discuss, firstly, how semioticsgii have utility in unlocking

meanings in the map and, then, to consider homtaneist in the cognitive basis
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of cartography is being advanced in applied reseapn visualization,
particularly building and testing realistic and mwhodal interactive mapping

software.

2.3.2.1 Lexical understanding of representatioaugh semiotics

Semiotics is the study of signs, concept-object, tit can be argued, are
fundamental units of understanding that humanstaseake sense of the world
and to communicate ideas and exchange informatiamguage and visual
representations (including maps) are lexical, beogposed of signs that carry
messages/meaning about things or concepts. AseRiene of the founders of
semiotics, put it: “something stands to somebodystmmething else in some
respect or capacity.” (quoted in MacEachren 199BE3)2A sign on a map
represents things from reality to somebody. Thgn’shas been theorised in a
multitude of ways in different areas of scholarstopt in simple terms can be
thought of as concept-object comprising three wmiistiparts which work in
relation (Figure 2.4).

Sign-vehicle
(mediating graphic entity)

Stands for Codes - symbolises
Signified < ~ Signifier
(a real thing) (a concept)

Meanings which describe

Figure 2.4: A simplified notion of a sign as a mgalar relation.

The three parts of the triangle operate in unisorrepresent something by
creating a unit of understanding. This is done $signing a meaning (signifier)
to something (signified) by a mediating sign-vekidh the cartographic case, a

sign-vehicle is a graphic element on the map i{geblue line symbol say) which
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is a signifier (for rivers) which describes, thrbugneaning, a signified instance
(a ‘real’ river, with attributes and located in spaand time). (At another scale,
the map as a whole could be viewed as a single witinn a large system of
signs, such as a book.) The relations betweenigimevehicle and signifier are
potentially made up of multiple codes (e.g., symsbi code a river); and for
visual representations have been classified intwowa kinds typologies of
design codes (which are often complex and hargpdyao real data). Codes of
sign-vehicles for cartographic design can be diassin various ways, including
according to their visual iconicity, running on @atinuum from wholly mimetic
symbols which are pictorial equivalents of the tbahlg (e.g. a bike representing
a cycle path) to completely arbitrary symbols whatly represent the real thing
when specified to be so (e.g., a triangle symbmlagenting a post office).

Of more interest for understanding cartographiceggntations is the outcome of
the relationship between signifier and the sigdifienediated by the sign-
vehicle) as this gives rise to meanings in mindthed reader about mapped
reality. Such meanings can be multiple, unstabtewaranticipated by sign maker
(i.e., cartographer). Meanings are dependent, fging degrees, on the social
context of the sign and the experience of the mad®, meanings often lie
beyond the map and are brought to it. As MacEacli®&®5, 311, original

emphasis) notes, therefore, “a lexical approacltaxiographic representation
accepts a potentially broad rangelagitimate meanindor individual or groups

of signs. The issue of correct or incorrect sigesdmes secondary to that of
exploring the various perspectives from which, @rels at which, map signs

might be understood.”

There is no universal set, or guaranteed singleaning for a given sign,

although social convention and lived experiencemaghat most people, most of
the time, will get broadly similar meanings fromethsame signs. For
understanding maps then, one of the goals of sen@nalysis is to trace out the
multiple levels of meaning created by a sign andktithrough the implications

of this for how maps are used in the world.
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In tracing out meaning in signs, researchers hawnd it useful to try to
categorise them. One useful categorisation, thebkan applied productively for

cartographic interpretation, is a division of me@ninto two levels,

Denotative Connotative
Explicit, primary Implicit, secondary
(overt, obvious) (hidden, unspoken)

The difference in levels is significant, as Guirga®75, quoted in MacEachren
1995, 229) puts it: “A uniform denotes rank anddiion; it connotes the prestige
and authority attached to rank and function.” M@ex9 in maps, according to
MacEachren (1995, 311), “denotative meanings [aitbpr specified precisely in
a map legend or assumed to be part of the norraderes general map schema”,
(e.g., the blue line has specific meaning of ‘rélerConnotative meanings are
latent and contingent, but can be as important,aandccasion more important,
than the denoted meaning of a sign. For examplgakéuic (2002b, 372,
original emphasis), in his interpretation of worfthps in textbooks, says about
the (problematic) different meanings of the Mercafwojection: “[w]hile
direction, and to some extent continental shape, (eorrectly)denoted the
choice of this projection for a map would createptigh its usual centring on
Europe, its orientation, and its exaggeration ghhbr latitude landmasses, a false
connotationof the importance of Europe.” Connotative meanicgs be picked
up unconsciously and can be obscure (they exigtinrihe ‘eye of beholder’ but
are nonetheless real meanings; this has methodalogsues for decoding
them), and may not have been in the mind of the sigker (cartographer). The
kinds of intention that lies behind a connotativeaming attached to a sign is an
important philosophical/ethical divide between ttitical’ and ‘representation’
paradigms. Critical deconstruction would typicatlge connotative meanings as
insidiously hidden, manipulative and created witaliolous intent on the part of
the cartographer. A representational point of vieas/,espoused by MacEachren
(1995) for example, would tend to see connotativeamngs as largely
‘innocent’ and unintended by the cartographer.
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Accepting that connotative meanings can be of diffe kinds also implies the
potential to derive potentially useful and useabjpologies of meanings.
MacEachren (1995, 336-338) presents his initiabliygy of map connotation,
which he acknowledges is tentative. The typologyesta has two high levels

and then a five level subdivision, as follows:

1. Connotations about the map
1.1. Connotations of veracity (people believe mbhpsause they think
they are free from error),
1.2. Connotations of integrity (people believe magspecially official
ones, because they think they are free from bias),

2. Connotations about the topic mapped:
2.1. Valuative connotation (maps proffer a valudggement),
2.2. Incitive connotation (maps are intended touseoemotions and
prompt particular actions),
2.3. Connotation of power (maps often exert conteér places or

people)

MacEachren only provides limited hypothetical exéapto support each
category in his typology and they remain largelyested. It is also apparent that
they overlap with map deconstruction espoused hytical cartography’

paradigm, discussed in section 2.3.3 below.

The classification of denotative and connotativeaniegs of map signs is an
analytic that begins to get at the different aechaps have on people’s
understanding of what is being represented, of Ipmeple understand the
mapped reality. Given that connotative meaningsnateexplicit, a method of
analysis is need to expose them. MacEachren (I&8&nces two routes, firstly,
that of intensive and careful individual readingl drermeneutic interpretation by
the researcher and, secondly, a more quantitagweastic differential testing
using multiple human subjects. The second methadbdeen applied to map
signs, for example in classic early work by Petdhéh974) and more recently
by Harroweret al. (1997) investigating the meanings of online majse first

method for decoding connotative meanings has atsm Iprofitably applied to
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understanding cartographic representations, oftewidg on an intertextual
reading of map materials from competing sourceangxes include Vujakovic's
(1999a and b) work interpreting the mapping of ¢/wag European geopolitics
as presented in newspapers; Edsall's (2007) workhermeanings of national
and world maps as deployed in U.S. political campiaig; and Kosonen’s
(2008) analysis of the meanings of maps portratiregemerging Finish national
identity in the first half of the twentieth centurfs noted previously semiotic
analysis of connotative meanings is one of the odghused in this thesis to
understand the two different genres of maps ofrmeteinfrastructure. Chapter
five analyses statistical maps of Internet glolaai@s using a four fold typology
of connotative meanings based around axis of ‘diffee’ and ‘complexity’.

Chapter six considers marketing maps used by letemetwork operators to
promote their infrastructure and deploys a typologly eight connotative

meanings that work to demonstrate that the compasythe ‘biggest and best’

network, that the network is a tangible entity #mat the network can be trusted.

2.3.2.2 Cognitive understanding of representatwattgh visualization

Besides an interest in semiotics, another centald of the ‘representation’
paradigm has been on the visualization of geogcaghta (rather than on its
communication), which according to one of it leagpractitioners, is focused on
researching “human-centred methods and technoldlgésmake it possible for
scientists and decision-makers to solve scient$iacial and environmental
problems through computer-supported, visually-esdlanalysis of the growing
wealth of geospatial data” (Peterson 2003b, 44&)aTarge degree its research
questions and methods of work have been drivenobypater technology, with
the digital transition of the map and rise of Gl&ng the crucial catalysts for
new research questionsln this sense, visualization research in the

‘representation’ paradigm can be characterisedtaslalriven epistemology.

A core concern for visualization research has eeexamine the potential of
interactivity and multi-modal computerised graphisplays of cartographic
information and how this can facilitate so-calledowledge discovery’ by users.
Consequently, the typical separation of reader foamiographer inherent in the

communication paradigm collapses. Map users ma&e twn map; they are
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actively engaged using their innate cognitive cdpgb combined with
interactive displays, to analyse geographic pastermd visually explore spatial
relationships in the data. The map is not a fixechmunicative artefact for
public presentation, but an element in a processdividual exploration in
private environments (Figure 2.5). The research goao longer to produce
optimal map design rules, but to develop bettanalisation ‘toolboxes’ that can
most effectively support ‘visual thinking’ - “theegeration of ideas through the
creation, inspection, and interpretation of visggiresentations of the previously
non-visible” (DiBiase 1990, 4). A great deal ofghvork is influenced by ideas,
techniques and experiences from scientific visatib® and computer science
research in interactive graphics and virtual emnnents. A good amount of
research being undertaken in terms of visualisasaiso relevant to understand

the interactivity and user-controlled representatiproduced to map cyberspace.

Figure 2.5: DiBiase’s conceptualisation of rolecaftography in the research process. The focus
of the ‘map communication’ paradigm is on optimgsicartography for use in the right hand side
of the diagram, more recent work under the rubficognitive geovisualisation is concerned with

developing cartographic tools for use in the lefitdh part of the process. (Source: DiBiase 1990.)

Proponents of ‘representation’ as a form of gedgrapisualisation (so-called
geovisualisation), have argued ebulliently thaejiresents “the most important

development in cartography since the thematic nmagppevolution’ of the early
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nineteenth century. For map users, [it] represeatking less than a new way to
think spatially” (MacEachren 1995, 460). The dirgtof this paradigm through
the last five years or so has been set, in large ppya the work of International
Cartographic Association (ICA) Commission on Vismation and Virtual
Environment$’ in developing a comprehensive geovisualizatioearssh agenda
(see Dykeset al. 2005). Leading proponents of ‘representation’ gy,
MacEachren and Kraak (2001, 4) argued geovisumisatagenda should be
focused on supporting researchers dealing with-idetahuman-environment
problems, to “provide ‘windows’ into the complexitgf phenomena and
processes involved, through innovative scene coctsbn, virtual environments,
and collaboration, thus prompting insight into steuctures and relationships
contained within these complex, linked datasets} Kssues of concern were
providing map-based visualisation tools that coble distributed amongst
diverse research teams and used in group workisistaesearch into three-
dimensional representations and immersive modestefactions (the ‘fly-thru-
map’); along with empirically driven work on evatiem and usability of these
software tools. In evaluating geovisualisation, twncern has been on the
fidelity of representation (often with a concerm faimetic ‘reality’), issues of
scale and level-of-detail on cognitive perceptiom dhe potential of 2d-to-3d
transformations and linked representations to expawel spatial data relations.
There are also growing linkages with other innawadi in representing non-
geographic data using spatial metaphors in thd Bélinformation visualisation
(see Skupin and Fabrikant 2003). Although the ngp graphic image is central
to the geovisualisation paradigm, there are alstesmconcerns with facilitating
analytical methods within a visualisation enviromihgsuch as interactive
parameter testing in spatial statistics and simaratodelling). This concern
overlaps heavily with the development of GISciena#ilst distinctly positivist
epistemologies underlie the geovisualisation pgradisome have tried to open
up the scope of visualisation in more politicallyogressive directions, for
example Kwan’s (2002; 2007) work in fusing geosgatechnologies with

feminist theory to map affect and emotional geolieg

" Commission’s homepage at <http://kartoweb.itccalis/index.html>.

55



Chapter Two: Delineating the Map

Many of the most interesting developments in cyb&ce cartographies have
clear linkages and overlaps with developments iovigeialisation, in terms of
using interactive spatial representations — thep’maas an interface tool for data
exploration and knowledge discovery. Developing rfewns of interface and
interaction that let the analyst explore and cagjaigerspace in terms of spatial
patterns and semantic relationships that are raalilyeapparent in the raw data
(very often large databases of automatically loggeabrds); for example, the
visualisation of Internet infrastructure by thraexdnsional geographic

visualisation of network address ownership (Shiaag Dodge 1999).

2.3.3 Cartography as power

Robinson tried to describe how maps are, whereas Harley asks why maps are as they are,
and how else they can be. It is this latter project which is the political one. (Crampton 2002,
15)

No sooner are maps acknowledged as social constructions than their contingent, their
conditional, their ... arbitrary character is unveiled. Suddenly the things represented by these
lines are open to discussion and debate, the interest in them of owner, state, insurance

company is made apparent. (Wood 1992, 19)

Cartographers would agree that all maps are, bgss#y, selective and that all
maps are designed to serve particular purposes 3Sbimewhat innocuous
admission, however, can - depending on the philsisap position one holds -
lead to a significant re-interpretation of the mataf mapping. In the last fifteen
years or so, a new strand of critical cartograpenry has emerged, which takes
a fundamentally different viewpoint as to whathe purpose of maps is and the
social significance of human agency in map-makifidpe thrust of this
perspective is twofold: first, the acknowledgemémt the map is a form of
power-knowledge, and second, the rejection of twtographic orthodoxy of
representational objectivism and communicativecifficy. The concern of this
paradigm, as Crampton alludes to in the quote ghieveot to accept normative
cartographic discourses, but to “subvert the appanaturalness and innocence

of the world shown in maps both past and presétailey 1992, 232).
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Scholars advocating a critical theory concernirg ‘fower of maps’ argue that
maps are social constructions that reflect the lodpeal structure of their
production and work actively in the ongoing reprcithn of these structures.
Maps are never neutral ‘scientific’ representatjoinstead they are powerful
heuristic devices serving particular interests.ttr@nimore, the consequences of
what Wood (1992) conceptualises as the ‘intereseddctivity of cartography’
flow well beyond the semiotics of the map imagelftsThese consequences of
map power on human lives have been largely ovedddby earlier academic
cartography discourses focused on design and tpodnio reverse this, critical
scholars sought to bring concerns for culturaljaaand ethical issues into the
centre of the academic cartography discipline. @ddestrident advocates of
critical cartography view the map with suspicioeeisg it as a hegemonic object
in struggles for social domination, and regardagrdphers as guiltily implicated
in the production of social difference (such as egaance of populations,
enforcement of property rights, imperial conquesld aolonial exploitation, and
military violence and environmental destruction)apping for them is a deeply

politicised process.

The socially constructed nature of contemporaryogaaphy itself is not readily

apparent because the reader shares, often at biserscious level, much the
same values as the map-maker. Most conventional refaesentations are ‘in-
step’ with norms of the society in which they arad®e, agreeing on what is and
IS not important in that socio-political milieu. €axsionally, however, the map-
maker’s social values will be at odds with the er& so that the map will be
viewed as unconventional or controversial (e.gndgis (1975) maps from the
Detroit Geographical Exploration or CCTV maps proetl by the New York

Surveillance Camera Play&®s Similarly, maps from earlier historical periods,
when viewed from the perspective of contemporafyucal norms, often seem

‘wrong’ (people can see them as social construsjioc@ontemporary politically-

'8 See <www.notbored.org/scp-maps.html>.
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motivated counter-mappinyprojects set out to produce maps that reveakhtrut
by deliberately unsettling the pact of shared docidues between reader and

map-maker.

To begin to understand the politics of cartograggyocates of the ‘power of
maps’ paradigm argue, one must ‘deconstruct’ amdn\gstify’ the implicit and
explicit power relations imbedded in the represima questioning why the map
was made, who paid for it to be made, exposing gdias from the map, and,
equally, who loses from the map’s work in the wpitds necessary to expose
what point-of-view the map takes while it assidugysretends to be a ‘view
from nowhere’. Harley(1992, 232), set out in his methodological agerma t
“show how cartography also belongs to the terrditihe social world in which it
is produced. My key metaphor is that we should mégideconstruct the map by

challenging its assumed autonomy as a mode ofgeptation.”

The critical paradigm emerged in academic cartdgcapesearch, particularly
from the sub-discipline of the history of cartogmgpin the late 1980s, propelled
in large part by the influential work of Brian Hayland Denis Wood. It can seen
as following along with a much broader critical Opct’ across the social
sciences, focused on rethinking the nature of sgp&tions within
contemporary visual cultures. Harley, and othetogmaphy theorists, drew on a
range of poststructural ideas to question the Giamesurety of the map as a
‘natural’ representation of reality, particularlyet influential work of the social
theorists, Roland Barthes, Jacques Derrida, andewBknjamin in analysing
texts, sign systems and the political economy cdges. Besides such textual
deconstruction, other concepts have been drawn feonmism (particularly the
work of Donna Haraway) and governmentality (esgbcihe work of Michel
Foucault). Critical ideas on the politics of mapgpimave informed a number of

19 Counter-mapping is the conscious deployment of smiapexploit the authority embedded
within cartographic representation to challengealdighed power relations. As Peluso (1995,
387) argues in relation to struggles over natuaburces in Indonesia, “[clounter-maps ... have
the potential for challenging the omissions of hareattlements from forest maps, for contesting
the homogenization of space on political, zoningpmperty maps, for altering the categories of
land and forest management, and for expressingls@tationships in space rather than depicting
abstract space in itself.” See also, Aberley (199®8) Harris and Hazen (2005).
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substantive, theoretically-driven ‘archaeologie$’cartographic knowledges in

specific geopolitical context$

The ‘crisis of representation’ as it pertains tgpsiaseeks to undermine the truth
claims of mainstream ‘scientific’ cartography in laast three ways. Firstly, it
questions modern (Western) science’s privilegingrepresentations of real-
world phenomena based on empirical observationflasang the social and
cultural conditions within which such observati@me grounded. Fundamental to
this privileging is the ontological dualism of obger and subject, which is
replicated in cartography as the separation of rtte@ from the territory it
represents. As Edney (1993, 54) put it: “[tlhereaisvorld of geographic facts
‘out there’ - separate and distant from the obgervehich are to be ‘discovered’
by the explorer and surveyor”. If there are eriiarthe map, these are technical
and do not effect the representational essentiabisoartography, i.e., maps can
capture faithfully the details of the landscapeythre ‘mirrors of nature’ (Rorty
1980).

Secondly, critics dispute the possibility of proohgc'mirrors of nature’, arguing

in many ways that the maprecedesthe territory. As Pickles (2004a, 145)
asserts: “[flar from being a mere representatiorpavate property, cadastral
mapping gave legal and material form to the newtteires and landscapes of

private property”.

Thirdly, the fallacy of modern representationalaiics has been highlighted by
alternative measurement methodologies. From a gplloical point of view, the
application of fractal analysis to geographic feasy for example, breaks the
faith in being able measure ‘facts’ with certainBenoit Mandelbrot’s (1967)
simple question about ‘how long is the coastlindBafain?’ exposed the scale-

dependent nature of capturing cartographic dataléNthe increasing diversity

20 Examples include: Schulten’s (2001) in-depth stofly).S. mapping institutions, focused on
popular world maps and atlases produced by Randallicldnd National Geographic, and their
role in the social construction of modern Ameriggographical imagination; Edney’s (1997)
detailed study of British colonial mapping in Indi@inichakul's (1997) examination of the role
of cartography in the construction of national iilgnof nineteenth century Thailand; Herb’s
(1997) reading of map use in Weimar and Nazi Geyman
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of data sources, from surveys, sensors, and satelihaging, means the
appearance of empirical unity and universality fatesproduced topographic
representations dissolves. The ease with whiclalaghiotographs can now be
directly compared to topographic maps, using foaneple Google Maps, is
powerful exemplar (Dodge and Perkins 2008b). Ultatya the technologies of
cartographic measurement are dialectical. As Turr{8004, 209) argues: “Our
devices for measuring the world frame our undeditanof nature but cannot by
themselves lead to greater correspondence witlityseedther they require the
proliferation of evermore sophisticated technicavides and social strategies to

keep our conceptions and nature in line.”

The focus of critical cartography deconstructios haen principally historical in

character, rather than focused on contemporary mgppactice (although, see
Pickles 2004a, chapter 8). There has been littlelighed research that has
applied the ‘power of maps’ theoretical perspectivebegin to understand the
ideologies of cyberspace cartographies (although, Grampton 2003, chapter
two; Dodge and Kitchin 2000b; Harpold 1999).

While this body of critical writing on cartographlyas been forceful (and
sometimes polemical), it is not without its probknmmconsistencies and critics
(e.g., Andrews 2001; Belyea 1992; Godlewska 198@pntes (1996, 194), for
example, undermines the methodological agenda ofleyHaand ‘critical

cartography’ paradigm more broadly, commenting: éTduestion of how the
production and publication of maps is controllecaiy society is an interesting
and important issue, but it is not illuminated kyeting clichés about hidden

agendas.”

Ideologically-driven cartographic deconstruction ncaalso be seen as
unproductive in that it offers little in the way aih agenda for map-making
practiceto carry forward (Crampton 2001; Kitchin and Do@§®7). Indeed, the
influence of new critical theoretical approacheshmi academic discourse is in
marked contrast to the work of the large majoritgartographers in practitioner
communities, in university drawing offices, in gowent departments and in

commercial design firms. The profession has notlofedd this new
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epistemological line as it offers little of valuerfthose tasked with real world
demands of making effective mapand they have little reason to contribute to
theoretical debates; as Petchenik (1985, quoté&gates 1996, 190) wryly notes:
“Practising cartographers tend to be so busy egrtfiair living by making and
selling maps that there isn't ‘free’ time or enetgft to be expended on research
and writing projects: as a consequence, their pofntiew is not accurately
reflected in the literature.” Equally disappointing terms of effecting
progressive change in the nature of cartographythés failure of human
geographers to make criticaise of maps in their researches. Accordingly,
Perkins (2004, 385) laments: “[d]espite argumerds d social cartography
employing visualizations to destabilize acceptetegaries most geographers
prefer to write theory rather than employ critiegdualization”. The humanistic
cartography of Dorling, discussed below, is a nietadxception to this (the
Worldmapper cartograms project he leads has enjogesiderable success; also
Dodge and Kitchin 2008a).

Other accusations levelled at critical cartographglude: a misreading and
superficial misusing of social theories, of simpglymping on the cultural
‘bandwagon’ of deconstruction and the foisting diakse ‘conspiracy’ view of
cartography through biased sampling of empiricatl@vce (Black 1997). “In
contrast to Harley's experience of cartographe@&jdlewska (1989, 97) notes,
“I have found that most have a subtle and critemmse of the nature of their
work and do not perceive cartography as an objedtvm of knowledge”. Of
course, the critical scholars themselves had amdagen their attacks on
mainstream cartography, being “propelled by an pdgture of cynicism and

idealism” (Lemann 2001, no pagination).

It is also worthwhile noting, that besides the Iidgcally-driven
‘deconstructionists’, this paradigm includes othsocially-informed and

progressive scholarship. One might term this waonkp scepticism’ rather ‘map

2L Much the same situation pertains to the case 8fr@earch and the ‘Ground Truth’ debate (cf.
Schuurman 2000).
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criticism'®. It is significant work, | think, as it has tried move mapping
practice forward in addition to commenting on the politmsmap-making. The
position is highlighted best by Monmonier's emmiflg-informed works which
consistently pointed up the social implicationsneépping across a range of
pertinent topics. His work is also valuable assittonsciously written to reach
beyond the confines of academia to inform a widsdership. In addition to
Monmonier, the work of quantitative social geogmpbBorling (1995; 1998) is
noteworthy in questioning conventional statistioapping practices and also
offering up a range of alternative, more ‘democrtatisualisation techniques
(especially the use of cartograms). Dorling (200f)y, example, produced
socially-informed mapping applicable to educatifte tnext generation of
geographers and also to influence public policyrire effectively highlighting
the extent of social inequalities across space;ldp® are powerful images”,
acknowledges Dorling (1998, 287), but this can kplated in a progressive
way, “[flor people who want to change the way wénkhabout the world,

changing our maps is often a necessary first step”.

2.3.3.1 Three levels of map ‘deconstruction’
In terms of undertaking a deconstructive type ténpretation of cartography, it
is useful to think of the process as working ore¢hievels: ‘power on the map’,

‘power in the map’ and ‘power through the map’. Womsider each level in turn.

‘Power on the map’
“Maps are stories we tell about ourselves, but they stories with political
payoff” notes Crampton (2004, 41) and “the quest@mmap criticism is then to
expose who is getting the payoff and how it is eebd.” To begin this work,
one needs to focus on the power exerted on theimiggp production. Maps are
embedded within a relational network of power/knedge. The map-maker is
not a lone individual or organisation, but enconsgeasa whole set of actors -
explorers and surveyors, designers and printensligmers and politicians - all

with interests and particular agendas working igaing processes. The map

2 This kind of realist conceptualisation of cartqgmg as an imperfect enterprise has a longer
pedigree of course, for example dating back to J\Kight's 1942 paperMap makers are
human: comments on the subjective in maps
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necessarily emerges from this milieu, as a codiied conventionalised text that
stabilises the network into visual form at a paiac point in time. Within the
network geometry of the map’s production therewrequal relationships, with
much power resting on the patrons (be they thetanyli local government,
commercial firms or the patronage of kings and geénof times pat) The
power exerted in the network of cartographic proiducleave visible traces, to
varying degrees, in the actual content and grajania of map text itself. Power
resides within the map’s image. Critical analysisks to reveal the traces.

‘Power in the map’
The application of epistemological tools from sbdleory can provide a new
reading of map artefacts as texts. This analysutkdobeyond the aesthetic
connoisseurship of the map collector or the Tuffeetrules of good design and
focuses on the ‘second text’ of the map. As suekpdstructing the map means
exposing the reasons underlying the selectivity wdfat is displayed and
demystifying the origins of the signs used. Thisuf® has clear links to semiotic

concern for connotative meanings examined by #yarasentation’ paradigm.

Everything about the look of a map is subjectivd emsome extent arbitrary in
semiotic terms, but people usually ignore this heeahey read modern maps as
‘natural’, having been thoroughly indoctrinated ointhe conventions of
cartographic sign systems (i.e., a blue line faver)**.

The power in the map text through the conventityalf sign systems can be
deconstructed in terms of ‘rules of cartographyaldy 1992). These rules
enable certain map texts to be conceived and mabist at the same time
making other maps unacceptably unconventional #metefore, unmade. The
rules are generally not openly acknowledged andynogerate in unspoken and

unconscious ways (i.e. ‘this the way we alwaysesent churches’). Traditions,

23 When talking critically to individuals at Ordnan&airvey (the epitome of professional map-
makers in many respects) one often discovers theresdimits on their freedom of action in
terms of what gets mapped and what is left unmappgetie ‘government’.

4 Furthermore, as noted by Board, the “very exigtent conventions allows the ‘counter-

mapper’ to shock by breaking with conventions.” j®e: Chris Board, PhD examiners report,
24" October 2006.)
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customary working practices, professional standairsitutional cultures, all
help to simultaneously mask the rules and enfdreertiles, as well as ensuring
their perpetuation. The ways of ‘policing’ the rsilbecome more overt, with
external threats (the reaction by some in the nmappestablishment’ to the
Peters projection and his agenda, for examplé/wakovic 2002 for discussion
and sources). Even though these rules are veryrpdywhey are never universal
and are also contingent on the time and contexirofiuction. Such rules also

provide opportunities for resistance by exposir@rtbonventionality.

Harley (1992) advances two exemplars of these esyletl powerful cartographic
rules: the ‘rule of ethnocentricity’ and the ‘rudé social ordering’. The first rule
is premised on the tendency for any society toepitself (its territorial base or
metropolitan heartland) at the centre of its maibgreby, granting more
significance to itself and ‘pushing’ other peopéesl places to the periphery. The
subliminal geometry of the map image is used taesghthis. For example, it is
evident in the choice of orientation and projectiaeed on world maps.
Eurocentric dominance in cartography means a madpeotvorld conventionally
centred on the Atlantic, with north at the top. WHWVercator ‘biases’ in relative
apparent sizes of nations are long-lasting in #m¢ographic imaginary and as
Stewart (1943, 589) noted more than sixty years: d@hildren studying
elementary geography should be warned that a Meroaap of the world, .. is
not a picture but a representation in code; specificdhe ‘Mercator code’.”
Breaking the convention on world maps (such asidgdown’ projections like
McArthur's Universal Corrective Map) shows just wia powerful hold the

‘rule’ of Eurocentricism has on cartography.

In the second rule, the sign systems employed opsnemcode an implicit
hierarchy of space based on social power rather tigective measures of
importance. So, the “distinctions of class and poare engineered, reified and
legitimated by means of cartographic signs” (Harl&92, 237). The palace,
cathedral, and castle have, historically, been mposminently represented on
maps because they are classified as socially ggnif (i.e. powerful). The rule
of thumb is that the more powerful you are, the engsible you will be on the

map. A stark example of this is the urban mappm@partheid South Africa,

64



Chapter Two: Delineating the Map

where small typefaces were used to label largekblawnships, while much

larger, more prominent labels were used to shovtendettiements which often
had far fewer inhabitants (Stickler 1990). Howeubere are many other more
subtle examples, such as the prioritising of magpadscapes for car drivers in
almost all general cartography, at the expensehardorms of mobility (Perkins

and Thomson 2005).

Another important concept elaborated by Harley 88to deconstruct the
power in the map was the theory of cartographensiés. The idea that what is
not shown on a map can be as revealing to the implggnda as wha shown.
The absence of a feature on a map that one woultdatly expect to see (i.e. it
is technically possible to survey and represeat the nominal scale of the map)
is read as @ositivestatement in the mapping process, rather jusssiy@gap in
representation. There is a range of intentional deliberate silences, where
geographic information is suppressed and censowed maps - often, due to
strictures of security or exigencies of commeraanfidentiality. So, for
example, certain military bases and security ifeiahs in the UK have been
absent or masked on successive official maps (@ard 1991; Hodson 1999),
even though they are evident on aerial photogrgplagige 2004). Increasing
fears of terrorism following 9/11 have led to a muwider definition of
‘sensitive sites’, including various infrastructunetworks, and the ‘chilling’ of
previously published map information on these (Za#imer 2004 for the

perspective of map librarians).

Beyond such wilful censorship there is a rangeutitls and insidious silences
that operate as a ‘hidden’ rule. Certain aspectshef material landscape of
society are silenced because they are not appteprithey are ‘not the things we
put on our maps’; “objects outside the surveyofassification of ‘reality’ are
excluded” (Harley 1988b, 65). These objects might nhconvenient,
embarrassing or deemed insignificant and are maddidappear figuratively
from the map. The active denial of indigenous plaames on colonial
cartography or the erasure of politically-incorreaggonynms on official maps are

examples the power of silencing (cf. Monmonier 2006
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‘Power through the map’

The power relations encoded semiotically within thap text do not exist in
isolation, they (re)project outward from the imamggo the space and social lives
they purport to represent. The map can create pisedf - just like the power of
a photograph, film or song - by changing opiniosigiring the emotions and
inspiring and enabling action in the world. As sucartographic knowledge has
often been jealously guarded because it is perdeivebe so powerful (Harley
1988Db).

“Cartographers manufacture power: they create a&iaspaanopticon” (Harley
1992, 244) and use of official cartography, acaagdito critical
deconstructionists, demonstrates that the map t@ Ipge-eminent device of
social domination by manufacturing not just vigtlilover space but also
legibility throughout the social-material landscafrendering the broad swathes
of worldly complexity and enormity in miniature farfor a discrete purpose”
(Pickles 2004a, 80). Hegemonic power exercisedutiitrahe map is evident in
the conduct of wars, the delineation and enforcémémroperty rights (at all
different scales), for counting and monitoring plagion, and maintaining law
and order. The instrumental role of government nrapm European imperial
exploitation through the erasure of indigenous feEsofrom the colonisers’ maps
provides strong evidence of exercise of power thinoeartography. In the
partition of India, the annexation of Palestiniamd or the terra nullius of
Australia, cartography has been integral to colopractices, providing both
spatial justification and a rationalising tool foolonisers, past and present. For
example, Bassett’'s (1994, 333) analysis of mapseniad European imperial
powers at the end of the nineteenth century demaiast how effectively they
“promoted the appropriation of African space unthe rhetoric of commerce

and civilization.”

An important way that the power of the cartographoyrks in the world is by
dehumanising the landscape, allowing powerful gsotg exercise power at a
distance, “removed from the realm of face-to-fasetacts” (Harley 1988a, 303).
Maps are foundational to modern systems of goventaliey, as evidenced in

the extensive use of statistical mapping by bunemies and businesses (see
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examples related to Internet in chapter five angeadix two). Maps have come
to actually symbolize the governmental processesegimentation, in which
people and places are rendered as mere dots. Tusok de-socialisation of
space through cartographic abstraction is seen mmagglly in the military.
Modern war making is now frighteningly like a gamlayed out on digital map
interfaces that render human landscapes into aersopal terrain of targets and
threats that can be engaged by so-called precgiated weapons (cf.
Vujakovic 2002a).

Beyond war fighting, states also actively usesoggephy to foster national
identity and legitimate the sovereignty over temyt (cf. for European nations,
Vujakovic 1995 and 1999b; for Finland, Kosonen 2008 the U.S., Edsall
2007). The map provides one of the most potent @mad unity between people,
territory and the government (Biggs 1999). Andeisdi991, 175) thesis of
nationalism as imagined community, for example,hhgpts the extensive
symbolic power of ‘map-as-logo’, deployed in anfiinitely reproducible series,
available for transfer to posters, official sedtterheads, magazine and textbook
covers, tablecloths, and hotel walls. Instantlyogggsable, everywhere visible.”
Maps showing the world divided geopolitically halkecome so ingrained as
‘natural’ template that such borders are preseminem maps which are not
explicitly political (e.g., weather maps). (Seeoatiscussion in chapter five on
the connotations arising from the use of natiotesés the mapping template for
representing the Internet.) The symbolic powerastagraphy to make borders is
endlessly exploited in the ‘grand games’ of gedmdibetween states, including
Halford Mackinder’s cartographic articulation oktteurasian heartlands’ thesis
at the height of British imperial power (Mackinde€d04).

The myriad ways that the state has come to rel{power through the map’ to
govern means that it is far and away the largestopaof cartography, but
mapping is also integral in the processes of chglitaaccumulation by
(re)ordering lived lives into markets, potential rkets or obstructions to
markets. For example, geodemographic mapping reglcprofiles individuals,
fitting them into idealised consumer types, fixittgem into a spatial grid of

quantifiable economic value and ranking them basedworth’ or ‘risk’ (see
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Curry 1997; Goss 1995). This easily leads to disicratory practices of
‘redlining’ - the term is derived from the mappimyactice - where whole
communities deemed unprofitable or high risk arel denied services (e.g., see
Hillier's (2005) historical analysis of mortgage alo discrimination in
Philadelphia).

Figure 2.6: Example of the counter-cartography dfli&vh Bunge showing the rhetorical power

of thematic maps to challenge the status-quo. (®ow@uthor scan from Bunge 1975, 161.)

The potent role of cartographic power in social @w@tion by states and
corporations is certainly strong, such hegemonippimg is also dialectical
because it always opens up ways to resist. Thaigahand rhetorical power of
maps to articulate alternative perspectives is ydvavailable. The power of the
map can be used to re-frame the world in the serigrogressive interests and
to challenge inequality (such was the overt goahefPeters projection project),
while the logo-map used to bolster the state camagined as a potent emblem
in anti-colonial struggles (Huggan 1989). Cartogiappower has also been

exploited by environmental pressure groups andglahalisation activists to
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counter the dominant corporate discourses, usurgiiagauthority of the map
against hegemonic interest (e.g., ‘scientific’ mapshe global temperatures and
shrinking ice sheets have become potent images donate change
campaigners). This kind of counter-hegemonic casjglgic potential was
evident in the work of radical geographer Bunge 78,9 150) and his
expeditionary geography, mapping socially-polarisdgshn America, to “depict a
region of super-abundance adjacent to a regiomutébpoverty”’; an example in
Figure 2.6 uses a conventionally designed stadistimap to challenge
conventio°. The distinction that marks these mapping projastsubversively’
powerful is that they exploit the authority of aataphy to ask difficult
questions by mapping the types of human phenomemaa, (poverty, racism
violence against women) and landscape featureg (teaste sites, rat bites) that
are usually deemed insignificant, inappropriate atherwise ‘difficult’ by
mainstream government and commercial cartographg, d@herefore, left
unmapped. They confront the norms of society bpgishe conventional signs
of the society’s elite. Another significant tactio counter-cartography is
changing scale and opening up authorship, for el@mpeco-mapping, which
stresses the importance of mapping local area®dal people (Aberley 1993),
and the empowering of marginalised groups, suchaasg physically disabled
people participate in mapping their experiences naligating streetscapes
(Vujakovic and Matthews 1994).

2.4 Conclusions

In conclusion, one might ask to what extent can itteas from the ‘map as
representation’ and the ‘power of maps’ paradigrasptoductively applied to
cyberspace cartographies? To answer this, | worgdea firstly, that ideas on
semiotic interpretation from the ‘representatiordrgdigm can highlight the
conventional notions that underlie much cyberspatapping and lead to

analytical insights on the partial nature of newpsjaand the contested social

% Vujakovic (notes on thesis draft, October 2006¥arbies that Bunge also uses deliberate
cartographic design “slight of hand” in terms ofdely extrapolating the extents of the rat-bite
area from a sparse distribution of data points.
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meanings of the map signs, the wider social milrewhich they are embedded,
and how they work as cartographic imagination sigpihe perception of

cyberspace for users.

Secondly, that concepts from the ‘critical cart@imd paradigm can and should
be connected to understanding these new modes mbinta not least because
the hegemonic work of cartography is being repidato a large degree in
cyberspace. The luxury of hindsight and the distamictime seem to make the
political agendas and social consequences of ojgsmaore apparent, but there
is a need to critically read contemporary maps bsedhey are the ones directly
affecting people’s lives today. Many of the impdipurposes of today’s maps of
cyberspace are the same as those of maps frorerdaries — to control space
and exert sovereignty, to legitimate private propeghts, to surveil people, to

defend social difference, to make a profit. Theoteé&cal ideas, such as rules of
ethnocentric geometry and social ordering, the eptsc of mapped silences,
spatial governmentality and dehumanisation throughographic abstraction,

along with the focus on authorship and contesteactmes, can open up

cyberspace cartographies critically and as showrthm empirical analysis

presented in chapters five and six help reveaidéelogy of the maps of Internet

infrastructures.
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