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Abstract:

In partnership with the United Nations Geospatial Information Section the International Cartographic Association
(ICA) has recently published the textbook “Mapping for a Sustainable World”. It aims to bring best practices and
methods in cartography to support to uncover challenges and achievements towards the Sustainable Development Goals
(SDGs).

The maps and diagrams discussed help to better understand the relationship between humans and their environments as
well as enable us to monitor SDG indicators and communicate their uneven global footprints. The objective of the maps
and diagrams is to support decision making by local and national authorities, as well as to promote public awareness of
global issues to encourage these authorities to act. The book discusses and explains why some design decisions are not
suitable for certain mapping contexts, which results in flawed or even misleading maps and diagrams. However, issues
also arise from improper data handling, distracting symbols and text, confusing map elements, and the (mis)use of
software defaults. The main objective is not to offer fixed rules, but to hand recommendations to avoid common pitfalls
in cartographic design.

The book [1] is published as an open access document according to the CC BY-NC license [2] and is available via the
United Nations Digital Library. The indicator data and boundaries will also be made available. This open content is part
of an open education environment. This environment will also include other open educational resources. This paper
describes one of these tools that will help both teachers and students structure there teaching and learning respectively
in the domain of cartography with a strong link to the Sustainable Development Goals.

With the ubiquitous availability of online resources and media, the process of teaching and learning, and knowledge
sharing in general, has evolved significantly over the last decades. With the growing demand for flexibility in
education, the process of learning has become increasingly non-linear; knowledge acquisition is done via different
pathways over several content resources and teaching components. At the same time, increasingly use is made of a
combination of independently created knowledge resources and the meaning of the connections between them become
obscure. In such cases a clear structure of content is needed to understand the conceptual connections between the
different knowledge components.

In the context of ITC’s Open Education environment, a tool was developed called the Living Textbook [3] to create and
consume both knowledge content and structure. The latter is represented in a concept map, which holds small units of
content, represented as circles, and their relationships, represented as text-labelled arrows. Each combination of two
concepts forms a so-called triple, a short sentence that describes their relationship, e.g. Choropleth map is a kind of
Thematic map.

Use in education. The core content of the education at ITC has been migrated from a traditional textbook into the
Living Textbook. This allows students to set their own learning paths and supports us to connect to content of follow-up
courses in a constructive manner. In other education activities the Living Textbook is used by students to create their
own content, based on supervised research activities.

Use in knowledge sharing. In several projects we use the Living Textbook to collaboratively create a knowledge base
of shared content. In the EO4GEQ project [4] the Living Textbook is the main editor for the creation of the Body of
Knowledge (BoK) for Geo-information and Earth Observation. This BoK contains over 900 connected concepts created
and maintained by a group of experts. The concepts form the building blocks for linking education and the labour
market in the European EO/GI sector. In another project we use the same method to build a consolidated view on
Citizen Science and related project activities.
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4.4 Interaction Operators

An interaction operator describes
generic interactive functionality that
enables users to manipulate the map
display (Figure 4.4-1). As with sym-
bolization and the visual variables (see
Section 2.9), interaction operators form
the basic building blocks of interactive
maps. Every operator can be imple-
mented using any interface style (see
Section 4.3), so it often is more helpful
to consider generic operators rather
than their graphic user interfaces when
planning an interactive map design.

Some operators change the map

Section 3.1) or diagram (see Section
3.10) using the same data, sequence
through an ordered set of maps as with
an animation (see Section 4.8), overlay
layers atop the basemap and underlay
different basemaps, or resymbolize
within a given thematic map type such as
changing the classification (see Section
1.9) or colour scheme (see Section 2.10).
Other operators change the user’s
viewpoint to the map, allowing the user
to pan away from the projection centring
(see Section 2.5), zoom to a more local
or global cartographic scale (see Sec
tion 2.6), reproject to change the map
projection distortions (including rotate

from “north” as “up” for mobile maps;
see Section 4.6), and arrange the layout
of maps and diagrams (see Section 2.13).
A final set of operators change the data
content in the map, allowing the user to
search for specific map features of inter-
est, filter the depicted map features by
given criteria, refrieve additional details
on-demand for specific map features, or
calculate new information from the map.
As shown in Figure 4.1-1, the number
of implemented operators depends on
the audience and their goals. Maps for
exploration may contain many or all of
the interaction operators. Exploratory
interactive maps coordinate interactions

across multiple views, with particu-
lar emphasis on the reexpress, zoom,
filter, and retrieve operators (see Sec
tion 4.10). For presentation, constrain
interaction and provide a form fill-in
search box to locate previously known
map features of interest. General audi-
ences also now expect pan, zoom, and
retrieve by convention for web maps.
Most maps of the indicators do not
require complex interactivity, and indeed
‘many interaction operators may lead
to misleading maps when implement-
ed without intention. Only implement
a given interaction operator when it
clearly supports an identified user need.
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Figure 1. Implementation of an example of a connection between the book 'Mapping for a Sustainable World' and the concept map in
the Living Textbook

In this paper we are following a similar approach (see Figure 1) to connect concepts in cartography and to make explicit
how they can be applied to SDG issues, as described in the book. In all of the conceptual modelling done with concept
maps, one of the challenges is to find the right granularity of concepts and comprehensive relationships between the
concepts, which are understandable for end users. In our case these are researchers and educators who would like to
reuse specific content parts of the book and refer to it through hyperlinks. We have chosen to take the glossary of the
textbook as a starting point and started to conceptualise each chapter as well as the SDG goals, targets and indicators. In
this way a hierarchical structure is prevalent in cartographic concepts, supporting an intuitive way of exploration, in
combination with specific relations between SDGs, map representations and cartographic concepts.

Research and development is ongoing to improve several aspects of the use of concept maps, through 1) learning
analytics, 2) alternative concept map visualisations and 3) application of semantic web principles and linked open data,
see [5]. A link is foreseen with ICA’s BoK which is currently being developed.
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