STUDYING EARTHQUAKES
TO SAVE LIVES
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IMAGINE THIS

We often hear reports of devasting
earthquakes; seemingly in one place after
another. Last year, for example, a 7.5
magnitude earthquake struck Indonesia’s
Central Sulawesi region, killing over 2,000
people and injuring many more. The Haitian
earthquake of 2010 and the Sumatran
earthquake of 2004 are two of the deadliest
in recent history — each resulting in the loss
of over 220,000 lives. But the deadliest
earthquake we know about occurred in the
Chinese province of Shaanxi in 1556, killing
around 830,000 people.

According to the Incorporated Research
Institutions for Seismology (IRIS), on
average, ‘major earthquakes’ (those greater

than magnitude 7) happen more than once

a month. ‘Great earthquakes’ (those greater

than magnitude 8) occur about once a year.

STUDYING EARTHQUAKES
TO SAVE LIVES

EARTHQUAKES OCCUR OFTEN, AND THEY CAN WREAK HAVOC ON
INFRASTRUCTURE SUCH AS BUILDINGS AND ROADS. OF COURSE,
EARTHQUAKES ARE A NATURAL OCCURRENCE, BUT HOW CAN CITY PLANNERS
AND CONSTRUCTION COMPANIES PREPARE FOR THEM AND MINIMISE THEIR

IMPACT? DR ALEX COPLEY FROM THE UNIVERSITY OF CAMBRIDGE THINKS A
DEEP UNDERSTANDING OF EARTHQUAKES, BOTH PAST AND PRESENT, IS KEY

Earthquakes have devasting effects on
communities around the world. Not only
do they result in casualties, they can cause
damage to vital infrastructure, housing and
other basic services. So, it’s important that
city planners and construction companies
think about potential future earthquakes
when they plan and construct buildings.

Dr Alex Copley has been studying
earthquakes and their effects for many
years. He feels that a greater understanding
of earthquakes, and incorporating that
information into any planning and
construction projects, will improve building
practices and minimise the negative impacts

of earthquakes.

WHAT IS AN EARTHQUAKE AND
WHAT CAUSES THEM?

The term ‘earthquake’ refers to rocks
breaking within the Earth’s interior, leading
to the violent shaking, quaking or rolling of
the Earth’s surface. These breaking rocks
are caused by movements within the Earth’s
crust, or as a result of volcanic activity.
Earthquakes occur at various locations
around the world and without warning.
Those that occur in built-up areas are
particularly devastating.

Earthquakes typically happen in areas of
intense geological activity. For example,
many occur along what’s known as plate
boundaries. To understand what plate
boundaries are, and why earthquakes happen
there, we need to know a little bit about

the structure of the Earth. The Earth’s
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crust, or outermost layer of rock, is not in
one piece. Rather, it’s made up of lots of
massive, interlocking pieces of solid rock
called tectonic plates. These tectonic plates
are floating on softer rock below. Plate
boundaries are the areas where tectonic

plates meet.

At these boundaries, huge slabs of rock are
squeezing past each other. Sometimes they
get stuck, but the forces pushing on the rock
slabs keep on pushing. A huge amount of
stress builds up between the stuck sections
of rock. Eventually, the rocks bend so far
that they break and release all of the pent-up
energy (i.e. an earthquake), just as it would if
you bend and break a plastic ruler. Because
the pieces of rock are so huge, the resulting
movement sends large shock waves through

the Earth.

WHY DO SCIENTISTS MONITOR
EARTHQUAKES?

When an earthquake strikes, particularly in
cities such as Tokyo or Los Angeles, it’s hard
to believe that millions of people chose to
live there. But the time between repeated
earthquakes in one place is usually long
compared with human life-spans, meaning
that many cities were established without
truly understanding the risks. To help people
to understand these risks and prepare for
future events, researchers such as Alex

are essential.

Although scientists don’t know when exactly
earthquakes will occur, they can estimate

where they’ll happen, and roughly how big




they'll be. This is useful information, indeed.
“The information about the locations and
sizes of earthquakes are the key things that
we need to know in order to allow people to
design earthquake-proof buildings. City-
planners need this information, for example,
especially in earthquake-prone regions,” says
Alex. In fact, planning construction work
around potential earthquake threats has

already been successful in many places: such

as Japan, the US and Chile.

HOW DO SCIENTISTS MONITOR
EARTHQUAKES?

“One approach is to look at earthquakes
that have occurred recently and use this
information to understand more about
what controls the sizes, locations and

characteristics of the events,” Alex explains.

Scientists even go way back in time — going
deep into the geological record to find signs
and evidence of prehistoric earthquakes. All
this information paints a picture of the area’s

seismic history. “Similar earthquakes occur

repeatedly in the same places, often many
years apart, so by looking at these prehistoric
earthquakes we can get an idea of what

might happen in the future,” says Alex.

WHAT IMPROVEMENTS WILL WE SEE
IN THE YEARS TO COME?

Alex and other scientists are working

with governments and policymakers (the
people responsible for making new rules) to
understand the causes and consequences of
earthquakes. Although doing so takes a lot of
time and effort, it’s very much worthwhile.
Buildings can be built to be stronger, made
from better materials and put in more
suitable locations. Ultimately, improved town
planning and building design will save lives
and minimise disruptions to communities.

Alex admits that, “the work of scientists on
this front has been successful in some places,
but we have struggled in others. That said,
I’m confident that with continued efforts,

the world will become a safer place.”

This mountain in Albania has been produced by many

earthquakes lifting up one side of the fault over millions of years.
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Alex researches earthquakes, past
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and damage to vital infrastructure during
future seismic events.
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EARTH SCIENCE

Earth science is a broad area of science

that encompasses many different subjects.
Scientists like Alex, for example, work on
understanding geological hazards such as
earthquakes, volcanoes, landslides and floods.
Others work on understanding the past

and present climate, and the environmental
impacts of human activities. For young
people considering a career in Earth science,
there are a range of career paths open to
them, including those that revolve around
natural resources such as water, minerals,

hyd rocarbons and energy.

WHAT ABOUT IN THE STUDY OF
EARTHQUAKES? ISTHIS A FIELD THAT
NEEDS MORE SCIENTISTS?

The study of earthquakes and tectonics
comes under an area of research known

as seismology. Seismologists study
earthquakes, the factors contributing to
their size and severity and the impacts on

affected communities.

Many universities and government agencies
are committed to the study of earthquakes.
Due to the sheer size of the Earth, the
number of interesting sites to investigate

and the complex tectonic processes involved,
there’s no shortage of earthquake research to

be done!

“The continuing increase in the global
population, and all of the building that is
associated with this increase, means that
there’s a race against time to understand
enough about earthquakes to ensure that
all the new buildings will be able to keep
their occupants safe,” says Alex. “This

OPPORTUNITIES IN EARTH SCIENCE

+ In most cases you'll need a bachelor’s degree in Earth science/geology or physics to get
entry-level jobs in the Earth sciences. To specialise and become a seismologist, though
you'll need to do a Master’s degree in Earth sciences that includes some seism’ology. Tc,>
enter research, a PhD is this area is usually required.

: The typical salary for a seismologist or geoscientist depends on the sector they work
in. For example, those working in the energy sector tend to be paid more than those
working for educational or government organisations. According to The Geological
Society, qualified geoscientists started on a salary of around £28,000-£35,000 in
2015, increasing to £40,000-£70,000 with more experience.
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means that there’s a lot of work to be
done in earthquake science, and plenty of
opportunities for enthusiastic people!”

WHAT SUBJECTS SHOULD YOU
TAKE IF YOU'RE INTERESTED IN
EARTH SCIENCE?

You can undertake secondary studies in
geology (Earth science) at A Level in the UK.
This is also the case in many other countries
such as Australia. But you'll find that Earth
science is strongly connected to many other
STEM topics such as physics, chemistry,
biology and maths. Most people who study
Earth science at university haven’t studied

it at school, but have a background in other

STEM subjects.

Alex Copley and his colleague Al Sloan
doing earthquake research in India
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WHAT DID YOU WANT TO BE WHEN
YOU WERE YOUNGER?

I'initially wanted to be either a sheep
farmer or a train driver! In my teens |
started thinking about doing something
involving physics, because | enjoyed it at
school. However, a chance encounter with a
teacher at a school open day inspired me to
do geology at A level, and | was so hooked
that I've been doing it ever since. | think it’s
always worth keeping an open mind about
subject choices!

WHAT IS IT ABOUT EARTHQUAKES
THAT FASCINATE YOU?

| think it’s the combination of trying

to understand a fascinating process in

a situation that can also make a real
improvement to public safety. One of the
big reasons | find the research so captivating
is that in Earth science many of the major

research topics deal with things we can see,
and visit; | find that much more exciting than
dealing with abstract concepts.

COULD YOU CALL YOURSELF AN
‘EARTHQUAKE HUNTER’?

[ would say completely the opposite! Our
earthquake monitoring is advanced enough
that we very rapidly know where and when
significant-sized earthquakes have occurred.
Part of my research is to sift through all this
information, and to decide which are the
interesting events for which detailed research
will teach us more about earthquakes

in general.

HAVE YOU EVER BEEN NEAR AN
EARTHQUAKE? WHAT DOES IT
FEEL LIKE?

The first earthquake | felt was a little one

in eastern England in 2008. Since then,
I've felt quite a few, especially when | spent
some time living in California. The ones I've
experienced, and that have been nearby,
have felt like | was being rapidly shaken

by someone. The ones further away feel
more like going up and down on ocean
waves in a boat. Thankfully, I've never felt

a big one at close range, which is when the
destruction happens.

WHAT DO YOU LOVE MOST ABOUT
YOUR JOB?

| love that the university employs me to do
something that | find so interesting. It would
probably be a hobby even if | did a different
job. The flexibility of academic life - i.e.
thinking about and researching the things |
find most interesting - is also fantastic.

IFYOU COULD GO BACK IN TIME
WHAT ADVICE WOULD YOU
GIVE YOURSELF WHEN YOU
WERE STARTING OUT ON YOUR
CAREER PATH?

I was initially very shy when | was doing my
degree and PhD, so I'd tell myself to believe
that what | have to say is worth hearing, and
to speak up when there’s an opportunity to
make a positive contribution.
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TALKING POINTS § - .

1) What impacts can earthquakes have on communities? (See

Introduction, p1 of article)

2) Why is it important to consider potential earthquakes

when building towns and cities? (See Introduction, p1 of

article)

3) What is an earthquake? (See ‘What is an earthquake and

what causes them?’ - p1)

4) In your own words, describe why earthquakes commonly
oceur along plate boundaries. (See ‘What is an earthquake

and what causes them?’ - p1)

5) Why would studying earthquakes help town planners and

construction companies? (See ‘Why do scientists monitor

earthquakes?’ - p1

6) What techniques and methods do scientists like Alex use
to study previous earthquakes, and help prepare for future

events? (See ‘How do scientists monitor earthquakes?’ - p 2)
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ACTIVITIES YOU CANDO

.. EARTHQUAKES WITH

AT SCHOOL, COLLEGE OR
ATHOME [

CAN YOUR HANDMADE STRUCTURES

WITHSTAND AN EARTHQUAKE?

Use toothpicks and marshmallows, or straws and plasticine, or ice-block
sticks and a hot glue gun to construct a model of a building. Your goal

is to make the building model as earthquake-proof as possible. To test

it, you'll need a large amount of set jelly in a tray. Place your model on
top of it and shake the tray from side to side to simulate an earthquake.
Observe how your structure performs, and most importantly, what could

be done to make it more earthquake resistant.

BUILD A SEISMOGRAPH

A selsmograph Isa piece of equipment used to measure to movement
caused by earthquakes. Why not make one from regular household

. - . .
items? There are several websites with instructions to help you do that

Search ¢ i i
ch ‘make your own seismograph’ with your preferred search engine
For example, here’s one from Science World:

B s .
w sclenceworld.ca/resources/actlvmes/make-your-own-seismograph

RESEARCH AN EARTHQUAKE

Select a significant earthquake from the past 50 years. Create a
2-minute video presentation, or ‘news report’, outlining the details of the
earthquake (i.e. what, where, when, why and how). Include interviews
with friends or family who can pretend to be eye witnesses or experts

in seismology (you may have to help them understand a thing or two

about earthquakes!).




« The north western US state of Alaska is separated from the

other mainland states by Canada

« Alaska is very active geologica"y and earthquakes

occur often

« Of the thousands of earthquakes of magnitude 3 and
higher that occur in the US each year, the vast majority

occur in the state of Alaska

« The US’s largest earthquake - a magnitude 9.2 that struck
March 28,1964 — occurred in Alaska

« Alaska has many entries on the worldwide list of ‘significant

earthquakes’ published by the US Geological Society

« Alaska has experienced two earthquakes of magnitude 7 or

greater in 2018

« One such earthquake occurred on the 30 November, 2018,
with its epicentre 12km north of the city of Anchorage. The

tremors were felt by many in the area

® WHAT ANCHORAGE
TEENAGERS THINK

ABOUT EARTHOUAKE
PREPAREDNESS*

1) YOU LIVE ON AN ACTIVE FAULT LINE. DO YOU EVER
WORRY THAT THERE WILL BE AN EARTHQUAKE
SOMETIME SOON?

“l haven’t thought that much about earthquakes in the past,
but recently there was a huge 7.0 magnitude earthquake in
Anchorage. | now think of earthquakes a lot more and take them

. ”
much more seriously.

“Living on an active fault line was something that never went
through my head, until | started studying them. Now | worry

when an earthquake will happen next.”
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‘ANCHORAGE - AMERICA’S
EARTHQUAKE HOT SPOT

2) THE LAST EARTHQUAKE IN YOUR REGION WAS ON
30 NOVEMBER, 2018. HOW MUCH DEVASTATION DID
IT CAUSE?

“It was a 7.0 magnitude earthquake. It caused much devastation in our city
and around Alaska. Schools were closed for over a week, and some schools
could not re-open this school year. Many businesses had to close because
of the destruction. The roads split apart. Many gas leaks also occurred, and

water pipes burst.”

“There were many impacts including damage to homes and roads, flooding
and gas leaks. Some houses were very damaged. However, most were not.

Schools in Anchorage and the Mat-Su Valley were closed for over a week.”

3) WHAT ADVICE IS GIVEN TO YOU, SHOULD AN
EARTHQUAKE HAPPEN?

“When an earthquake occurs, we are instructed to get under our desks and
hold on to the table legs. Other advice is to go outside or head to a place

where nothing can fall on top of you.”

“When an earthquake happens, we should get under the nearest table or
desk and hold on to a leg with one hand, while protecting our neck and
head with our other hand.”

5) DO YOU THINK THE CITY AUTHORITIES ARE DOING
ENOUGH TO KEEP PEOPLE SAFE FROM EARTHQUAKES?

“Yes. Schools and buildings that were unharmed were offering areas for

people to stay. That was for after the earthquake struck. | believe that
contractors are also strengthening buildings and making them prepared for

when earthquakes struck.”

“Building codes have been upgraded since the 1964 Good Friday
Earthquake. After the road split apart in the 2018 earthquake the city -
rebuilt the roads within 72 hours. Our city did the best they could to keep 4

Anchorage up and running.”

*These responses came from students at

Hanshew Middle School in Anchorage, Alaska
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