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Putting the UN SDGs on the Map: The Role of Cartography in Sustainability
Education

The fragility of our environmental, social and economic systems has never been so obvious, from the floods, fires
and other crises associated with global climate change in 2019 to the debilitating impacts of COVID-19 this year.
These are a stark reminder of the urgent need to address the UN’s Sustainability Development Goals (SDGs),
essentially, a ‘call-to-arms’ to reverse the vulnerability inherent in our current systems and in the livelihoods of
vast numbers of people, and to build resilience. The 17 goals were adopted by the UN Member States in 2015
to be delivered by 2030 - a very ambitious programme. The goals seek to address world poverty, hunger and a
range of other inequalities, while at the same time protecting our environment and nurturing its resources
(Figure 1).

It is imperative that the global issues addressed by the SDGs are underpinned by clear information that allows
decision-makers and the public to think critically and to make informed choices. This is truer now than ever as the
UN (2020) recognizes ‘COVID-19 is not only challenging global health systems but testing our common humanity.
It affects everyone everywhere. It hits the poorest and most vulnerable communities the hardest, deepening existing
inequalities’. Each SDG, and the issues underpinning them, are multi-scalar and their achievement will, therefore,
depend on successful interventions at local, national and international scales.

Spatial data hold the key to understanding many of these issues. An essential tool at our disposal is the map - the
most immediate and effective communicator of spatial information. Maps are a global medium for tackling global
issues; they are not confined to administrative boundaries, languages, ages, racial groups or academic disciplines.
Maps also provide a visual stimulus to thinking on issues that are inherently geographical, from habitat destruction
to the migration of environmental refugees. Their form and function, however, need to be understood, both in
terms of design and use, because maps can also mislead (as their use in news coverage of COVID-19 has
shown recently).

Building on visual theory, user studies and design principles, cartography — which may be defined as the art,
science and technology of map-making - is concerned with the effective communication of spatial information.

N, SUSTAINABLE S,
%\’/ DEVELOPMENT =mﬁALS

Iy 17 GOALS TO TRANSFORM OUR WORLD

1 NO i G0OD HEALTH QUALITY GENDER
POVERTY L H AND WELL-BEING EDUCATION EQUALITY

Al

DECENT WORK AND 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

1 CLIMATE LIFE 16 PEACE, JUSTICE
ACTION ON LAND ANDSTRONG
INSTITUTIONS

1 PARTNERSHIPS

FOR THEGOALS

SUSTﬁABLE
DEVELOPMENT
P K

>,

Figure 1. The UN Sustainable Development Goals (https://www.un.org/sustainabledevelopment/).
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Cartographers have long developed innovative and creative solutions for analysing, visualizing and presenting this
information. Cartographic research, therefore, plays a crucial role, both in addressing the SDGs as a whole and in
supporting the international response to each goal. From building sustainable infrastructure and investigating
epidemiology to increasing climate awareness and promoting quality education, cartographers have a significant
part to play in improving our understanding of the spatial dimensions of each of the 17 goals and their
interactions with one another.

First issued in June 1964, The Cartographic Journal has showcased international peer-reviewed research in the
field for almost 60 years. Subtitled “The World of Mapping’, its remit encompasses the full range of principles,
techniques and applications of cartography and supports the core mission of the British Cartographic Society to
promote best practice in map-making. As an official journal of the International Cartographic Association
(ICA), which launched a series of posters in 2015 to demonstrate how the SDG indicators could be mapped
(see ICA, 2017), The Cartographic Journal is connected to the global cartographic community and is
committed to advancing the subject on the world stage.

Research published in The Cartographic Journal, therefore, highlights the important role that cartography plays
in meeting the SDGs. Several papers have been published in recent years on topics that have direct relevance to the
goals and their indicators. These include mapping poverty and inequality in London (Donnelly, 2002; Green, 2012),
community mapping initiatives to alleviate hunger (Robinson et al., 2017), creating an atlas for supporting cancer-
control activities (MacEachren et al, 2008), providing free topographic maps to 11-year-olds to improve
geographical education (Owen, 2007), implementing cartography and GIS in the classroom (Dunn and Smith,
2013), using maps and location-based games in interdisciplinary education (Panek et al. 2018), mapping water
quality (Ruas and Pham, 2015), developing symbols for demining and crisis mapping for humanitarian
organizations (Kostelnick et al., 2008; Kostelnick and Hoeniges, 2019), mapping urban spaces for wheelchair
users (Beale et al, 2006), mapping urban expansion in Nepal (Haack, 2009), developing topographic map
symbols for urban areas in Brazil (Sluter et al., 2018), environmental mapping in Poland (Lawniczak and
Kubiak, 2013) and in Denmark (Svenningsen, 2016), improving effective communication of climate change
(Johannsen et al., 2018) and weather-driven hazards (Pappenberger et al., 2019) through maps and cartograms
(Figure 2), using automated methods to extract natural drainage density patterns (Stanislawski et al., 2015),
developing digital methods for mapping indigenous knowledge and rights (Olson et al., 2016), investigating the
geopolitics of natural resources (Vujakovic, 2014), understanding the use and misuse of maps (Kent, 2017) and
promoting the responsible mapping of political boundaries (Kent, 2019; Headland, 2020).

Additionally, a Special Issue of The Cartographic Journal, on the past, present and future of participatory GIS
(geographical information systems) and public participation GIS, was published in November 2016 during
International Map Year. This brought together several papers which explored a range of ethical and practical
issues surrounding their implementation and examined the empowerment of communities from multiple
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Figure 2. Extreme forecast Index (2 m temperature) for heatwaves in Western Europe, from Pappenberger et al. (2019). Lead time displayed: 3-10 days; (a, b)
geographical area restricted to extreme western part of the continent; (c, d) Western Europe; (b, ¢) undistorted maps.
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perspectives (see Kar et al., 2016; Kent, 2016). A critical approach to mapping, i.e. one that recognizes the role of
power-relations in cartographic processes and the capacity of maps to mislead, is crucial to the advancement of
sustainability education.

The diversity of themes, scales, audiences and aims of research published in The Cartographic Journal outlined
above, therefore, illustrates the versatility of the discipline and how it continues to play an important role in
addressing the complex and multifaceted issues underpinning each SDG. Without maps, we are unable to
understand the spatial dimensions of global inequality and without the discipline of cartography, we will not
discover how best to apply our geographical knowledge in achieving them.

Notes on the cover

The cover image is an illustration of the universe based on a logarithmic scale by Argentinean artist Pablo Carlos
Budassi. It was created from logarithmic maps made by astronomers at Princeton University using data acquired by
NASA. The image is discussed in this Issue by Rasmus Winther, who explores its map-like form as a visual analogy
of scientific theory about the nature, structure and history of the universe.
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