There are many reasons why the ground might shake.
Earthquakes, volcanic eruptions and even ocean swells
release a large amount of energy. This energy causes
the earth to shake (vibrate) and the vibrations travel
outwards in all directions through the Earth, like the
ripples on a pond, in the form of a seismic wave. The
seismic waves shake the earth as they move through it
and when they reach the surface of the Earth, they shake
the ground. Sometimes when the ground shakes, there
can be enough energy to cause landslides and damage
to buildings (Figure 1). Seismic activity takes place all the
time and is not always as noticeable.

Questions to ask children (Note: when talking to younger
children, you might prefer to use the word shaking, rather
than vibrating).

How do you know something is, or was, vibrating?

Can you think of other sources of vibrations?

Sometimes we feel vibrations (seismic waves) and
sometimes we hear vibrations (sound waves). Sound is a
vibration that travels through the air, liquids and solids,
and is detected by your ear.

How can we measure vibrations underground?
A simple seismometeris an instrument that responds to
ground motions. It consists of a weight hanging from a
spring that is hanging on a frame. Attached to the bottom
of the frame there is a rotating drum of paper (Figure 2).
When there is movement underground, the frame and
the rotating drum will move slightly. The weight does not
move because it is heavy, which makes it slow to start
moving, and as it is only hanging by a spring, it stays still
when the rest of the seismometer starts to move. A pen
attached to the weight can record the relative movement
between the frame and the weight. The seismometer
could be regarded as an artificial ear that *hears’ (detects)
the very low frequency waves which are outside the
human hearing range.
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The first seismometers were made in China during the
2" century. By the 13 century, a Persian scientist and
astronomer had built an observatory in Iran (known then
as Persia) which housed seismometers. At the time, this
observatory was regarded the most advanced scientific
institution in Europe and Asia. Modern seismometers are
more complex and use electronic sensors, amplifiers,
and digital recording devices, rather than pen and paper.
Children could create their own seismometers in the
classroom and ideas for how to do this and possible
investigations are detailed in the Teacher Guide.

Humans generate seismic waves through their activities.
These might be large events such as nuclear explosions,
but everyday human activities, for example building work,
can be recorded on seismometers in densely populated
areas (urban environments). It is important to have
seismometers in urban areas to warn of natural events
such as earthquakes which could cause harm. However,
human seismic activity in urban environments makes

it difficult to detect signals linked to earthquakes and
volcanic eruptions.

In 2020, most countries of the world imposed a
lockdown on their populations to try to limit the spread
of COVID-19. Seventy-six scientists from research centres
around the world have worked together to look at the
effects of COVID-19 lockdowns on seismic activity.

They collected data from 337 seismometer stations in
different countries from December 2019 to May 2020.
The data showed that there was a reduction in seismic
noise almost everywhere in the world, starting in China
in late January 2020, then followed by Europe in March
2020 and the rest of the world in April 2020. It is normal
for scientists to observe quieter periods of seismic noise

during the Christmas and New Year holidays in countries
where these are celebrated. However, the seismic noise
levels observed during lockdowns lasted longer and
were often quieter than previously seen during these
holiday periods.

Some seismometers were located in boreholes
(underground holes). One was 380 metres below the

city of Auckland in New Zealand. Another was 90 metres
below the uninhabited island of Motutapu (14 km away
from Auckland). Before lockdown, the seismic activity
varied between weekdays and weekends at both sites
suggesting that both stations are sensitive to human
activity. The scientists recorded a 2-fold reduction in
seismic activity on these seismometers during lockdown,
and an increase to pre-lockdown levels when New
Zealand lifted restrictions. The Black Forest Observatory
in Germany is an even more remote station, located
150—-170 metres below the surface in crystalline bedrock.
Even here the scientists found a small reduction in
seismic activity during lockdown nights.

The scientists suggest that because the general seismic
activity during COVID-19 lockdowns was so low, they
could detect seismic activity from new sources. Such
newly identified signals could be used as reference
points for finding similar waveforms in ‘noisier’ data

pre- and post-lockdown. They argue that characterising
and minimising human seismic noise is increasingly
important for accurately detecting the seismic patterns
of potentially harmful events. As populations increase
globally and urban environments increase in number
and size, this could become increasingly difficult. The
scientists also suggest that the publicly available data
from the existing seismometer networks could be used
to monitor human activity such as mobility and industrial
activity and the 2020 ‘quiet period’ is a baseline for using
seismic properties to do this.




Questions for children to consider:

What human activities do you think might generate
seismic waves?

What other environmental changes do you think
there could have been during the global lockdown?
Could any of these be measured? Would any be useful
to monitor human activity?

Some animals, such as moles, live underground (Figure
3). They find their food (earthworms) by sensing
vibrations when worms fall into their tunnel.

How might human activity affect the mole’s ability
to find food? How do you think the lockdown affected
underground animals like the mole?

The research paper that inspired this work was:

Lockdown

emergency measures imposed on a population
such as full quarantine, enforced physical
distancing, travel restrictions, widespread closure of
services and industry

Vibration
a shaking or quivering

Vibrate
move continuously and rapidly to and fro

Seismic wave
vibrations that travel through the earth

Seismometer
an instrument which detects ground movements

Sound waves
vibrations that travel through gases, liquids or solids
and can be detected by the ear

Urban environment
a human settlement with a high density of
population, buildings, roads, and other infrastructure
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