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There are many widely
recognised cognitive
advantages to
communicating data,
information and
knowledge through visual
representations rather
than written or verbal
words.

Visualisations improve
users' ability to make an
informed decision or
complete a specific task,
and can result in better
understanding or
behaviour changes.*

This document provides
guidance on aspects to
consider when designing
visualisation of early
warning information.

By following this
guidance, early warning
information can be better
communicated to be
useful, useable, and used,
so that action is taken
and lives are saved.

In partnership with:

Visual presentation of early warning information can support
users to better understand the information and make an
informed decision about what actions to take. This document
sets out principles to guide development of visual information
to support effective early warning.

Place users at the centre

When visual early warning products are designed in a way which includes the intended
users and supports regular feedback and refinement, they will be more credible, legitimate,
and relevant to users. Consulting with user groups helps designers learn about the
background, expertise, behaviour, and goals of these groups, as well as their work
environment and familiarity with different methods of communication. Parachuting
previously developed techniques into displays or tools irrespective of the intended target
audience encourages complacency of designers and heightens the risk of misinterpretation.
Development of successful visualisation requires continuous revisiting of the needs of the
end users, and an evolving understanding of how different end-users think and their
contextual requirements. This can only be achieved by conscious development with end-
users in a participatory way.

Keep information salient

Early warning information is used to make rapid decisions in a short time period before a
disaster occurs. Visualisations should guide user’s attention through the most relevant and
important information quickly, without the need for additional explanations. This can be
achieved by creating salience through such graphical features such as colour/hue, size,
orientation, or shape, which make the information stand out from the screen or page.
Elements can be arranged in a way that draws viewers’ attention to the most salient
information first (also known as visual hierarchy).

Consider form

Form refers to any visually encoded data (size, shape, glyphs, symbols, length, position,
texture, orientation). Symbols should be distinct, clean and intuitive, and communicate
relationships without ambiguity. Arrows are best for showing relationships in time and
space, and are widely interpreted as showing movement, causality and change. Maps that
don’t consider how end-users interpret certain elements can create biased messages and
restrict users’ ability to scrutinise the underlying data. Time series have been shown to be
particularly useful for communicating precipitation forecasts and information.
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ColorBrewer

ColorBrewer is a free
online tool that helps
designers select colour
schemes for maps and
graphics.

The colour schemes have
been created to ensure
maximum readability.
They contain colours that
are easy to differentiate
and distinguish.

The tool is available at:
http://colorbrewer2.org/

Brewer, Mark Harrower and
The Pennsylvania State
University.

ColorOracle

Color Oracle is a free
colour blindness
simulator. The software
shows designers in real
time what people with
common colour vision
impairments will see.

The tool is available at:
http://www.colororacle.or
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Use colour appropriately

Colour is regularly used inappropriately. To reduce this risk, form attributes (explained
previously) should be maximised before changing colour. To represent spatial differences
in sequential data, the same hue (shade) with low intensity (brightness and saturation) for
low values, and high intensity for high values is recommended. It is important to follow
cultural or natural connotations of specific colours for the end-users. The size of objects
that are being coloured also needs to be considered, as smaller objects require greater
variation in colour. For maximum accessibility, tools such as ColorBrewer can be used
when choosing colour schemes to ensure optimum readability. The schemes should also
be tested using tools such as ColorOracle to ensure accessibility for people with visual
impairment.
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Normal Vision Deuteranopia
Spectral color schemes for precipitation maps comparing normal vision (left) with deuteranopia visual
impairment (right). Readers with deuteranopia cannot interpret the top row. The colour scheme in the bottom

row is legible by everyone. Image from Jenny and Kelso (2007).

Explore relevant media

The medium that early warning information is communicated through should be
culturally and functionally appropriate. The medium of visualised information will depend
on the task at hand, and should ideally mimic, or build on, familiar, successful
visualisations within the context if possible.

Choose text carefully

A common complaint from non-experts is that scientists and technical experts use too
much jargon, scientific terms and acronyms in their communications. Text within visuals
should be properly aligned to reduce the cognitive load on the end-user. Any text
accompanying visualised information should be simple, clear, unambiguous, avoid
technical language, and be necessary to aid interpretation and decision making.

Ensure clarity

Keeping visualisations simple is often the key to effectiveness of communication. This can
be achieved by layering information, and allowing users to decide what information they
want to look at, and what detail through optional explanations and hyperlinks. Redundant
information needs to be omitted, as it may reduce cognitive efficiency and impede
decision making. However, presenting tailored relationships and comparisons in context
with other less relevant data may deepen overall meaning for the user.

More information at: www.shear.org.uk
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Further Reading Context-Based Visualisation

This image, taken from Grainger et al., 2016, shows weather forecast information
tailored for a farmer. Displaying the relative values and trends in rainfall is more useful
Buytaert, W. (2016). than the actual values. Symbols provide an easy comprehension and interpretation,
Environmental data aided by the differences in colour hue and saturation. The simplicity of the visualisation
visualisation for non- ensures clarity, the most important information is salient and the text is minimal but
scientific contexts: relevant.
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Research indicates end users prefer weather forecasts that express uncertainty
Gough, P. (2014). From compared to single valued forecasts. Visualising forecast uncertainties and associated
the Analytical to the probabilities is thought to increase user trust. However, the level, type, and content of
A'rtistic: A Review of uncertainty information needed will depend on the end-user. A growing body of
Literature on evidence suggests that verbal probability expressions (e.g. unlikely) are interpreted
Information differently across cultures, and tend to be interpreted as extremes (e.g. unlikely = 0%
Visualization. Leonardo, probability). Therefore, mixed verbal-numerical expressions have been widely
50(1), 47-52. promoted (e.g. unlikely [0-33%)]), but these should also be used with caution. Best

practice would be to test different probability statements with specific end-user groups

and use those which are best interpreted.
Evanko, D. (2013). Data

visualization: A view of
every Points of View Incorporate learning
column: Methagora.
[online]
Blogs.nature.com

It is essential to continually evaluate how effective the visualisation of early warning
information has been, in order to develop and improve the communication of essential
decision making information. This feedback process needs to be participatory, iterative
and continual. A visualisation should be useful, useable and relevant. The only way to
know whether this has been achieved is to evaluate the visualisation of early warning
information — a process that is often neglected in operational early warning systems.
Effective visualisations are effortlessly understandable while remaining sensitive to
user characteristics and context. The criterion for judging a visualisation should be
determined by considering the specific user characteristics, communication context
and visualisation goals. The end users’ experience of a visualisation will determine the
effectiveness of that visualisation.

More information at: www.shear.org.uk
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