When Astronomy Gets Closer to Home: Why space
weather outreach is important and how to give it impact

Summary

When the public think about natural hazards, space weather is not the first thing to come to mind. Yet, though uncommon,
extreme space weather events can have an economic impact similar to that of large floods or earthquakes. Although there
have been efforts across various sectors of society to communicate this topic, many people are still quite confused about
it, having only a limited understanding of the relevance of space weather in their daily lives. As such, it is crucial to prop-
erly communicate this topic to a variety of audiences. This article explores why we should communicate space weather
research, how it can be framed for different audiences and how researchers, science communicators, policy makers and
the public can raise awareness of the topic.

Introduction

As you sit reading this article, the Sun is
brimming with activity. The yellow disc in
the sky may appear unimpressive but when
looking in the extreme ultraviolet region of
the spectrum, the Sun’s hot active regions
glow bright (Figure 1). These are areas
with an especially strong magnetic field —
manifested in the form of dark patches or
sunspots on the solar surface — that can

Figure 1. The Sun in the extreme ultraviolet, imaged
by NASA’s Solar Dynamics Observatory on 10 Octo-
ber 2014. This wavelength highlights the outer atmos-
phere of the Sun (corona) and active solar regions,
which appear bright in the image. Solar flares and
coronal mass ejections would also be highlighted in
this channel. Credit: Image courtesy of NASA/SDO
and the AIA, EVE, and HMI science teams

CAPjournal, No. 16, December 2014

be the source of explosive bursts of energy
and solar material. Even though the Sun
is some 150 million kilometres away, these
solar storms can alter the near-Earth space
environment, changing our space weather.

Of the solar storms that can hit the Earth,
the most damaging are coronal mass
ejections. These high-speed bursts of
solar material — if powerful enough and
directed towards our planet with the proper
orientation of their magnetic field — can
disturb the Earth’'s magnetic field, creat-
ing a geomagnetic storm. This can impact
power grids and pipelines, and affect com-
munications and transportation systems.
Coronal mass ejections and other solar
storms such as solar flares — outbursts
of radiation and high-energy particles —
can also affect spacecraft and satellites
and even be a radiation hazard for astro-
nauts and air crews flying at high latitudes
and altitudes.

The importance of communicating
space weather research

Space weather may be a concept unfamil-
iar to many, but, as with any natural hazard,
it is important that the public know about it
and understand the potential dangers. At
its most extreme space weather can cause
large-scale power blackouts and, thus,
affect global supply chains including food

and water supplies, damaging livelihoods
and the economy in the process. Severe
space weather occurs about once a cen-
tury on average (Riley, 2012), but milder
events can disrupt human activity once or
twice per decade (POST Note, 2010). At
a time when we are over-reliant on tech-
nology and our power grids are more con-
nected than ever, meaning they are more
vulnerable to space weather, telling peo-
ple about this natural hazard becomes all
the more crucial.

Space weather is an area of astronomy
much closer to home than most, which
can in itself act as a hook for audiences,
whether children or policy makers. After
all, most people have either seen or heard
about the most visible and stunning space
weather-related phenomenon, the aurora,
which forms when particles from the Sun
energise the atoms in the Earth’s atmos-
phere making it glow (Figures 2 and 3).
Communicating space weather is an
opportunity to get others interested in
space and science, and to inspire younger
people to pursue a career in these areas.

In more general terms researchers of space
weather, as is the case with many areas of
astronomy, have much to gain from com-
municating their research. Communicating
space weather as a researcher can help to
improve a CV, hone presentation and writ-
ing skills and bring a new perspective to
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research. Expanding the audience for this
research beyond the astronomy commu-
nity can further lead to interdisciplinary col-
laborations and an increase in citations for
relevant research papers.

In addition, communicating space weather
research with the public is a way of jus-
tifying the taxpayers’ money that funds
most solar-terrestrial research. Engaging
the public with this often-forgotten sub-
ject area could increase public support for
it and inform policy, ensuring that legisla-
tion relating to space weather is based on
sound science.

Defining your audience

As with more general astronomy or science
outreach, before communicating space
weather it is important to define an audi-
ence. Will this be a talk at a school or an
article for a popular astronomy magazine?
Is the aim to brief engineers who work on
infrastructure protection or to give evidence
to a parliamentary committee? The mes-
sage needs to be targeted to the public that
the communicator is reaching out to.

Communicating with young people
or a general audience

When communicating with school chil-
dren, focussing on the Sun and the fasci-
nating aspects of solar-terrestrial science
is a way to get the audience excited rather
than scared about space weather. For both

younger crowds and the wider public, the
use of images, videos, animations and
other visuals helps to captivate the audi-
ence’s attention and can go a long way
towards explaining tricky topics.

Afurther aid to make the public relate better
to space weather is to show them what the
Sun looks like at that moment and what the
current space weather conditions are. For
this NASA and ESA’s Solar & Heliospheric
Observatory (SOHO) page' and the US
Space Weather Prediction Centre website?
are great resources.

To help familiarise the audience with com-
plex concepts, it is often useful to use
everyday analogies and examples — like
using a peppercorn and a football to give
an idea of the relative sizes of the Earth and
Sun. In addition, as with other topics, it is
important for the communicator to speak
or write clearly and avoid technical terms
when reaching out to a general audience.

Communicating with technical
audiences and policy makers

The language can be more technical when
communicating with engineers or policy
makers, but should still be free of disci-
pline-specific jargon. Engineers are likely
interested in finding out about the prop-
erties of solar storms and how space-
craft can be made more resilient, or how
the effects of geomagnetic storms could
be mitigated to avoid excessive damage
to technological infrastructure.

Figure 2. Green aurora over Abisko in Sweden. Credit: Carme Bosch, distributed via imaggeo.egu.eu

Policy makers want the facts given in a bal-
anced, clear and objective way, and are
interested in space weather aspects with
policy relevance, such as monitoring, resil-
ience and funding.

Real-world examples and avoiding
scaremongering

A crucial aspect is to strike a balance
between informing about the dangers of
space weather and avoiding scaremonger-
ing. The communicator should give con-
crete examples about past events that have
affected human activity. Typical examples
include the famous 1859 Carrington event,
which affected telegraph systems and
caused aurorae as far south as Cuba (Bell,
2008); the Quebec 1989 geomagnetic
storm that caused a power blackout affect-
ing several million people and temporar-
ily paralysed the Montreal metro and inter-
national airport (POST Note, 2010); or the
Halloween storms of 2003 over northern
Europe that damaged satellites, caused a
blackout in Sweden, and forced air com-
panies to reroute trans-polar flights (POST
Note, 2010).

These events illustrate that space weather
is something that the public and policy
makers need to be aware of because it can
affect their daily lives. But it’s also impor-
tant to explain that geomagnetic storms,
particularly severe ones that could cause
trilions of euros in damage, are not very
common (Workshop report, 2008). It is
important to raise awareness of space
weather and educate the public on the best
ways to prepare for and mitigate space
weather without getting people needlessly
worried about its impact. Always finish on
a positive note when doing space weather
outreach.

Getting involved as a science
communicator, scientist or member
of the public

For those convinced about the impor-
tance of engaging the public with space
weather, and confident about delivering a
targeted and informative message, there
are many opportunities to get involved in
space weather outreach.

If you are an astronomy communicator, and
thus likely to already be writing popular sci-
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Figure 3. Bright aurora over Alaska. Credit: Taro Nakai, distributed via imaggeo.egu.eu

ence articles or giving presentations about
various aspects of astronomy, why not
choose space weather as your next topic?

As a researcher, there are science cafes
available to bring space weather to the
public, you could blog about your work,
give talks at local schools, or — if you are
preparing a new and exciting paper on the
topic — you can reach out to journalists
through the press office at your institution.

Experienced scientists have an additional
responsibility to communicate with policy
makers. They can reach this audience by
providing input to a policy briefing, such as
those written by the Parliamentary Office of
Science and Technology (POST) in the UK,
or by contributing to a governmental report
through their research council. Scientists
can also apply to serve as science advis-
ers to their local politician or to a govern-
mental body, or join science policy groups
in their country to raise the importance of
space weather in the political agenda.

Finally, if you are a member of the pub-
lic who knows little about space weather,
but is interested in finding out more, you
can help researchers and communicators
in this area by taking part in public consul-
tations, such as the Space Weather Public
Dialogue® underway (at the time of writing)
in the UK, which is open to people from
all countries. The aim of this project is to
help UK research councils and entities find

out more about how to best communicate
space weather and its impacts and to eval-
uate the public’s level of preparedness.

If you want to communicate space weather,
or help others do it more effectively, there
are plenty of opportunities out there to
get involved. Be enthusiastic and pro-ac-
tive, and encourage others to raise public
awareness about what happens on the Sun
and in our local space environment.
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Links

" NASA and ESA’s Solar & Heliospheric
Observatory (SOHO) page:
http://soho.esac.esa.int

2 US Space Weather Prediction Center web-
site: http://www.swpc.noaa.gov/index.html

3 Space Weather public dialogue: http://talk-
spaceweather.com/the-project/
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