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CLASSIFICATION OF ELECTRONIC
ATLASES BY THE METHOD OF PAGE
PRESENTATION
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Electronic atlases continue to serve as one of the
primary tools for knowledge dissemination and the
presentation of research findings in earth sciences and
geography. At the beginning of any electronic atlas
conceptual design phase, authors need to determine
the number of thematic sections and, as a result, the
number of pages and the way they are presented. The
latter aspect has received insufficient attention, and
the available options for implementation have not
been formalized. To develop a classification of
electronic atlases by the method of page presentation,
a sample of 112 electronic atlases was compiled. The
main criteria for the selection of electronic atlases
were: 1) the presence of the word ‘atlas’ in the title; 2)
functioning as of August 2024; and 3) the presence of
geographic or spatially referenced content in any form
(texts, maps, charts, multimedia, etc.). As a result, six
classes of electronic atlases were identified based on
the method of page presentation and grouped into
three types: single-page, pseudo-single-page, and
multi-page. The purpose of further research is to
develop guidelines on 1) when to choose one of the
three types of electronic atlases and 2) how to design
each type.

Keywords: digital atlas, atlas cartography,
geosciences, classification of atlases, single-page
atlas, multi-page atlas.

Introduction

An important component of scientific activity is
the presentation of research findings to colleagues and
the general public [6]. In Earth Sciences this function
is usually provided by geoportals (e.g., Denmark’s
Geology Portal) or map viewers. Such applications
allow users to efficiently download and visualize data
sets as analytical maps. However, the combination of
datasets is left to the user’s choice, and additional
explanations are limited to metadata and/or short
formal texts. Electronic atlases (EAs), rather than
relying solely on ready-made multivariate and
synthetic maps, may combine various multimedia
presentations emphasizing the connections between
content elements in a narrative way. At the same time,
the meta-concepts of EAs are not limited to
collections of maps/modules or storytelling atlases
[1]. If maps are not the primary content, the meta-
concept of EA as an organizational mechanism may

be applied, using a single map as an interface for
accessing spatially referenced multimedia representations.
Developing the most suitable concept of concrete EA
requires a general understanding of modern types of
EA.

Classifications of EAs are covered in detail in the
works of Ormeling [7], Borchert [2], Schneider [10],
and Hurni [4]. Among the classification features
specific to EAs are the following: platform (PC or
mobile devices); functionality/interactivity [7]; spatial
dimension of cartographic representation (2D, 2.5D,
and 3D) [10]; type of data storage/transfer (online,
hybrid or standalone application). Nowadays, this list
needs to be supplemented with a number of features
related to system architecture, interface, information
architecture  (IA) and  navigation,  content
representation, functionality/interactivity, and EA as a
whole. In this publication, we will focus on just one
fundamental characteristic of EAs: the method of
page presentation.

In the 1990s and early 2000s, the most common
were EAs, which, like paper atlases, consisted of
many separate pages. However, in the period 2007—
2016, the number of EAs whose content was opened
on a single page or single screen increased
significantly. Currently, the number of single-page
EAs has slightly decreased, but is still substantial.
Although EAs remain a combination of different
pages or windows with various forms of information
representation, which can be conditionally considered
pages [11], Web 2.0 technologies have enabled
dynamic (asynchronous) updates of a web page
without reloading, thereby creating the effect of a
single-page application. At the same time, there
appeared the problem of distinguishing between a
single-page EA with a flexible concept of map
information provision [9] and web maps and other
cartographic information systems that can also consist
of multiple thematic layers or maps.

The classification of EAs by the method of page
presentation is not an academic exercise. The choice
of the type of EA by the method of page presentation
should be made at the very beginning of the
conceptual design, as it determines the details of
creating at least the IA, navigation, and interface of
the EA. For instance, for a multi-page EA, it is
necessary to develop a top-level 1A (the EA as a
website) and an IA of the map or thematic section.
Determining the number of pages with a unique
interface (screens) implies the development of layouts
for such pages. In other words, the design of a multi-
page and a single-page EA is noticeably different and
likely requires different design guidelines. To confirm
this statement, it is necessary to first identify and
analyze the existing types of EAs by the method of
page presentation.

Materials and Methods

A primary methodological challenge was
establishing criteria for a sample of EAs. EAs are
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created in various disciplines and may have different
types of content elements and different functions.
However, the essential features of EA as a concept
have not yet been defined at an interdisciplinary level.
The prevailing opinion among cartographers is that
atlases should belong to the field of Earth Sciences,
consist mainly of maps, and not be encyclopedias
[13]. For EAs, these requirements are complemented
by the presence of multiple interactive maps across
multiple pages and the focus on a non-expert audience
[1]. However, more authoritative Swiss cartographers
insist on a single map interface and intrinsic
storytelling for EAs [12].

The prepared sample of EAs (see the ‘Materials
and research methods’ section of the article [5]) is
based on only three criteria: 1) the presence of the
word ‘atlas’ in the title of EAs (or calling it an ‘atlas’
by the authors in the description or other
publications); 2) the availability of the EA for viewing
or downloading as of August 2024; 3) the presence of
geographic or spatially referenced content in any form
(texts, maps, charts, multimedia, etc.). This set of
criteria enables us to take into account a wide range of
possible interpretations of EA in Earth Sciences,
geography, and cartography. The sample comprises
112 EAs, identified through an analysis of scientific
publications, primarily in cartography, and Google
searches using queries such as ‘Atlas of’, ‘Digital
atlas of’, ‘Online atlas of’, ‘Climate atlas of’, and
similar terms.

Results and discussion

Three types of EAs were identified according to
the method of page presentation: single-page, pseudo-
single-page, and multi-page. The relationship between
these types is represented as a continuum (Fig. 1),
where single-page and multi-page EAs are located at
the extremes of the range, and pseudo-single-page
EAs encompass classes within the continuum.

E3

Multiple Single
Multiple :
[ J [Screensj [themal\c] [ ] [thematlc
screens screen
Single Single Single Multiple Multiple Multiple
page page page pages pages pages
1 2 3 4 5

Single
screen

Single
screen

6
+—@

| S——
Single-page EAs

Pseudo-single-page EAs Multi-page EAs

Fig. 1. Classification scheme of electronic
atlases by the method of page presentation

We have categorized EA pages into the following
types: home page, navigation pages, reference pages,
content pages, overview (introductory) pages, and
map pages. The key function of the EA home page is
to describe the purpose and content of the EA, to
interest the user, and to prepare him/her for working
with the EA. Navigation pages do not contain
thematic content and are used only as an access
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mechanism to EA elements. Often, these are pages
with a detached navigation model [8]. Reference
pages (e.g., About, Help, News, etc.) are not part of
the thematic content. Their purpose is to provide
information about EA and to help users master EA.

Content pages are all pages of the EA that contain
thematic information (articles, maps, multimedia,
etc.). In turn, content pages may include overview
pages and map pages. Overview pages summarize the
main points of the EA chapters with explanatory texts
and navigation elements or using a dashboard-style
approach. Possible types of overview pages (‘entry
pages’) are discussed by Wang et al. [14], albeit in the
slightly different context of visualization atlases. Map
pages may include standalone map interfaces or pages
with embedded maps [3]. It should be noted that
information displayed in additional windows or
sidebars of the map interface was not considered
pages, as in Schulz’s [11] interpretation. The new
page implies a complete content replacement and/or
reloading. For instance, the Help section will be
considered a reference page only if it is opened on a
separate page instead of the map page.

Single-page EAs refer to applications that display
all their content on a single page in the same interface
(only one screen). Single-page EAs include EAs with
a layout in which the map occupies the entire screen
space (Atlas of Prague, Statistical Atlas (Eurostat)), as
well as with a fragmented layout consisting of
multiple views: Atlas of Radioactive Contamination
of Ukraine, Copernicus Interactive Climate Atlas. The
concept of map information provision can be both
restrictive and flexible [9]. The key is that the page
refreshes without reloading.

At the beginning of the range of pseudo-single-
page EAs are EAs whose only thematic or map
section functions as a single-page application, but the
EA already contains a separate home page and/or
other non-thematic pages: Atlas of the Historical
Geography of the United States, Social Capital Atlas.
Such EAs require the design of multiple screens.

It is necessary to focus on EAs that consist of
several modes/views. For example, in the OECD
Regions and Cities Statistical Atlas, users can
simply switch views or representation modes in the
same interface (it is a single-page EA). In the
Digital Atlas of Belgium, only the mode of
functionality changes. Instead, the Atlas do Censo
Demografico 2010 and the IPCC WGI Interactive
Atlas offer two different modes in terms of
functionality, representation, navigation, and partly
interface (it remains coherent, at least in terms of
visual design). However, these EAs function as
single-page applications, and switching modes
occur without reloading, using the tabbed principle.
These pseudo-single-page EAs already consist of
multiple thematic screens.

The last class of pseudo-single-page EAS is
composed of EAs that consist of multiple maps or
pages that open on a single page of a unified
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interface (single screen — multiple pages), but the
page refresh is not asynchronous (the page reloads)
and the state of the maps view is not saved during
the session (e.g., Forest Atlas of the United States,
Lake Huron Treaty Atlas). A unified interface
means that both the layout (the manner in which the
elements of each page are arranged and the
character of the relationships between these
elements) and visual design of the interface are not
only coherent but almost identical (an interface
template or pattern is applied). More common are
EAs whose (homogeneous) thematic content is
presented on separate pages in a unified interface
(‘single thematic screen’), but the EA also contains
non-thematic pages: Alters Atlas, OROK-Atlas.
EAs with such characteristics can already be
considered multi-page.

Explicit multi-page EAs are EAs consisting of
multiple thematic sections (individual pages or
groups of pages) with different forms of
information  presentation (Climate Atlas of
Canada), including different screens of map pages
(Climate Impact Atlas). This type also includes
EAs that are encyclopedias, i.e., consisting of only
an article collection (Atlas Nacional de Espana) or
articles together with a map interface section
(Minnesota Breeding Bird Atlas). For EAs with an
encyclopedia meta-concept, it is important to
ensure that there are two-way links between the
map and articles (the possibility of article-map
navigation and vice versa), as implemented in the
Minnesota Breeding Bird Atlas.

Lastly, we emphasize the distinction between
EAs as multi-page websites and websites that only
provide information about EAs but are not EAs
themselves. A distinctive feature of the EA as a
website is the presentation of the EA’s thematic
content directly on the website’s pages. In contrast,
the EA’s website or portal contains comprehensive
information about the EA and links to all versions
of the EA without acting as a self-contained EA
(e.g., Nationalatlas.de).

Conclusions

The analysis of the sample of 112 EAs revealed
six possible classes of EAs based on the method of
page presentation. These six classes were
subsequently grouped into three primary types:
single-page, pseudo-single-page, and multi-page.
Although the results are based on empirical
evidence, this does not mean that all six classes of
EAs are optimal. First of all, it is necessary to
determine the feasibility of creating pseudo-single-
page EAs, in particular, of the second and fourth
classes. For instance, in which cases is the addition
of a home page screen an advantage, and whether
the pseudo-single-page nature of the EA is not due
to technical factors alone? A general issue is the
development of guidelines that would indicate
when and why it is desirable to choose single-page

11

EAs or, on the contrary, multi-page EAs. Finally, it
is extremely important to hear the users’ opinion
and determine which EAs are preferred in terms of
the method of page presentation. A valid answer to
this question can only be obtained based on the
results of complex user experience studies of EAs.
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KITACU®IKALIA EJIEKTPOHHUX
ATJIACIB 3A CIIOCOBOM
INPEACTABJIEHHS CTOPIHOK
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EnexTpoHHi aTiack IpOAOBXKYIOTh CITYTyBaTH OZHUM
3 OCHOBHHX 3aC001B TIOMIMPEHHS 3HaHb Ta TIPEICTABICHHS
Pe3yIbTaTiB JIOCTIKEHb y Taly3l HayK Mpo 3eMimo Ta
reorpadii. Ha modaTky npoekTyBaHHS Oy/Ib-sIKOTO €JIeK-
TPOHHOTO aTIacy PO3POOHHWKAM HEOOXiTHO BH3HAYHTH
KUIBKICTh TEMATHYHMX CEKI[H Ta, SIK HACIIOK, KUILKICTH
CTOpIHOK Ta croci6 ix mnpezacrasieHHs. OcTaHHBOMY
aCIIeKTy J0Ci MPUIUIIIOCS HEAOCTATHRO YBArd, a HAsSBHI
BapiaHTH peamizaiii He 3adikcoBani. s po3poOku
knacu(dikalii eJeKTpOHHMX —aTjiaciB  3a  CIocoOoM
TIPEeICTABIICHHA CTOPiHOK Oyno copMoBaHO BHOIpKY 3i
112 enektpoHHMX atrnaciB. OCHOBHHMH KpHTEPiIMU
BiIOOpY eNEKTPOHHHX arnaciB Oymm: 1) HasBHICTB y
3aroJIOBKY CJIOBA «aTi1acy; 2) (yHKLIOHYBaHHS CTAaHOM Ha
ceprieb 2024 p.; 3) HasBHICTH reorpadigHoro abo
MIPOCTOPOBO TIPHB’SA3aHOTO KOHTEHTY y Oymb-sKiid (opmi
(Texcty, Tabmul, rpadiku, KapTH TOIIO). Y pE3yJbTaTi
OyJio BUSIBIICHO WLIICTh KJIACIB EJIEKTPOHHUX aTJiaciB 3a
CIOCOOOM MPE/ICTABIICHHSI CTOPIHOK, sIKi Oyiu 00 €aHaH]
y TPH THIIM: OJJHOCTOPIHKOBI, MCEBJ0OAHOCTOPIHKOBI Ta
0ararocTopiHKOBi. METO MOJATBIIHMX JOCTIHKCHb €
BUPOOJIEHHsT peKoMeH alliil moxo 1) BHOOpy omHOro 3
TPbOX THIIB EIEKTPOHHUX aTiaciB Ta 2) CTBOPEHHS
KOYKHOTO THITy aTJIaciB.

KirowoBi coBa: eJeKTpOHHHWI aTiiac, aTiacHa
KapTorpadist, HayKd 1mpo 3eMIIro, Kiracugikaris aTiacis,
OITHOCTOPIHKOBHH aTiiac, 6araToCTOpiHKOBHH aTiac.
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KOBTYH B., I'EPA O., IOPOIII JI. IPAKTUYHUI JOCBIJ BUKOPUCTAHHS
SLAM JIJIs1 CTBOPEHHSA TOIIOI'PA®IUYHIMX ITVIAHIB MACILITABY 1:500..........c.........

KYJIKOBCBKA O., CTYIIEHb P., KOBAJIMIIWH O., KOJIOIIMH I1., PUKOK 3.

I[MPO BCTAHOBJIEHHA CTABOK IIUIATU 3A 3EMJIIO TA ITUIBI"

13 3BEMEJIbHOT'O ITOJIATKY HA TEPUTOPII M. KPUBOT'O POT'Y

B YMOBAX BOECHHOI'O CTAHY ... e

KYXTAP JI. MOXJIMBOCTI TA OBMEXEHHS IIIOJ10 3ACTOCYBAHHS
CYITYTHUKOBOI PAJIIOJIOKALIIMHOI IHTEPOEPOMETPII: TTIPAKTUYHI
PEBVIIBTATH. ..ot e e e e e e e e e e

MEJBHHUK M., CTYHEHbD H., BIJIA 1., JPOBEHKO A. MOJIEJIb 3D KAJTACTPY
TILT VKPATHIL. ...

KABJIAK H., KAJJUHWY 1., HUUBHUJI M., BAIII 5. PO3POBKA IVIAHY
BEJIOCUIIEJTHOI MOBUIBHOCTI J1JI ITPUKOPJOHHUX PET'TOHIB
CITOBAUUNMHU TA YKPATH . . ..o,

TPAHIIIAK M., IOPOIII JI., OJECBKIB P., TEPA O., MUXAWJIAIIIVH B.
OCOBJIMBOCTITEOJE3NMYHOI'O MOHITOPUHI'Y CTAHY
BATATOIIOBEPXOBOI BYJIIBJIL.......uiiiiiiiiiieee e e et

KAPIITHCBHKHUM 1O., TAIMIEHKO A., JA3OPEHKO H., KIHb /1. JESKI ACIIEKTH
CHELU®IKALIL JIUTI HABOPIB TEOITPOCTOPOBUX JJAHUX
TOTNOTPA®TYHOI KAPTU MACIITABY 1:10000. ... .....uiiiiieiiiieeiii e e,
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