


a Select Build —App (with QR code for apk) and create a QR Code.

a Run the app and see if the message goes out when the button is clicked.

Fix errors, if any.

Change the program so that one of the following conditions is met

Y Add a function for this message to be sent to a list of phone numbers.

P Add a function that allows incoming messages to be read out loud.

Activity wrap-up

Briefly discuss the lessons learned from this activity.
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Climate change specialists

Climate change has become a critical issue as the reckless use of fossil fuels
and deforestation have increased the concentration of greenhouse emissions
in the air. The world is working to address abnormal climatic conditions where
temperatures and rainfalls have gone beyond normal levels. Climate change
specialists anticipate climate changes and assess the impacts that these changes
have on various sectors. They also come up with policies to mitigate climate
change risks. Climate change is likely to be dealt with in a variety of sectors,
including disaster prevention, ecology, public health, alternative energy, and
conflict resolution. The areas of activities for climate change specialists are
expected to widen further.

@ What do they do? )

= Analyzes contamination of the air, water, and soil, and studies ways to reduce environ-

mental pollution

= Designs processes for the disposal of wastes, and develops more economic and envi-
ronmentally friendly ways

= Observes the weather, movements of the earths strata, and other related phenomena,
makes short-term forecasts, and anticipates climate changes by analyzing long-term
data

= Continuously measures and forecasts natural indications of large-scale natural disas-
ters such as earthquakes, volcanic eruptions, and tsunamis

© Occupations related to artificial intelligence

Climate change specialist, noise vibration technician, air
Environmental environment technician, environmental engineering examiner,
research environmental impact assessment specialist, water quality
technician, energy auditor

Dam engineer, water treatment facility engineer, water resources

Water indust . L
Y administrator, seawater desalination researcher

Climate change specialist, greenhouse gas verifier, research
Climate meteorologist, weatherman, aviation manager, weather
consultant

Air quality analyst, water quality analyst, geological analyst,
Environment waste administrator, energy analyst, noise analyst, environmental
impact assessment specialist, environmental consultant

Government and Public officials in weather- or environment-related positions,
public institutions | climate change specialist




H Related majors )

Department

of earth and Rt department of department of
of earth system . .
planetary . mathematics statistics
. sciences
sciences

A variety of methodologies are involved in understanding and forecasting phenom-
ena that affect the globe, ranging from analysis of rocks through a microscope to ob-
serving topography changes from a satellite. While the academic foundation of earth
science is necessary, the analysis of huge volumes of data also requires mathematical
and statistical knowledge and skills. Also necessary is the ability to use IT technolo-

gies.

N’ Required aptitude )

v

= Must have an interest in the earth and be sensitive to changes in the surrounding
environment (weather, climate, pollution, etc.)

= Must have the endurance and persistence to track and understand earth science
data, which repeat similar patterns of changes

= Must be active and have the enduring qualities to work under challenging circum-

stances as these jobs involve frequent on-site visits

Q Expert interview

In the past, hydrologic study mainly involved estimation based on existing
data. But climate change has caused a significant range of fluctuation in data,
and it was found that forecasting is practically difficult. Our past approach and
methodology are no longer valid for forecasting the future.

This limitation has triggered a change in the way research is conducted.
Instead of using existing models, which assumed that perfect forecasting of
phenomena was possible, we now use the feedback methodology where
predictive values are constantly compared with actual measured values to
calibrate errors. Perfect forecasting is not possible in one shot; but this method
has the advantage of anticipating the future with increased accuracy through
repetitions. It also involves complex and difficult statistical computation, but
this challenge makes the effort all the more worthwhile because | enjoy the
thrilling experience of seeing the future through rare data.

Kim Young-oh, Professor of Civil and Environmental Engineering, Seoul National University
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Maker

Activity

Surviving an earthquake

Written by
Hee-jun Seol (Seokang High School)

ﬁ Product overview

® Product function

Install a seismometer at home to detect the intensity of vibration or possible
gas leak during an earthquake and have related data sent to a smartphone

= How it works

A tilt sensor determines the occurrence of an earthquake by measuring shaking
for a set period of time and a gas sensor determines gas leakage. The related
data is sent to a smartphone.

= Product picture

Bluetooth attached Completed

= Product structure

Earthquake sensed Gas leak detected Related data collected and Related data sent to
using a tilt sensor immediately after an sent via bluetooth smartphone or warning
earthquake is sensed device via bluetooth



ﬁ Production overview

= Production time : About 5 hours

= Needed materials and tools

Y

A D Play board(Arduino function) A Tilt sensor A Gas leak sensor A Bluetooth sensor

=

A Cable A Breadboard A 3D printer (optional) A Foam board

= Key production principles

Function combining a tilt sensor and a gas leak sensor

Take measurement with the tilt sensor and compare it with those taken in other

times. If the new measurement is different, take the gas leak sensor to measure

the gas value and send the measurement to your smartphone via bluetooth.

= What requires attention in production

© Learn simple ways of using Arduino and S4A.
@ Make a garage model to express only a simple structure.

@ Be careful of safety accidents while using the cutter.

= Required knowledge and functions
© How to link Arduino and S4A
@ How to connect diverse sensors and the actuator with Arduino
© How IoT is implemented
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Computational Thinking Map

Activity 1

&

Check recent information
on recent earthquakes in
Korea and abroad

£l

Learn about the charac-
teristics of regions that are
subject to frequent earth-
quakes

1

Show on a map the bound-
aries of tectonic plates and
regions where frequent
earthquakes occur

2. Vulnerability Prediction
and Disaster Readiness

Activity 3

2

Learn about natural disas-
ters around the world

£l

Learn about the types of
natural disasters that occur
due to regional characteris-
tics

Establish guidelines for
what-to-do during a natural
disaster

1. The Earth is Shaking!

Software

i

Learn about the order of
disaster warning messag-

ing

Make different warning
messages by type of natural
disasters

Activity 2

&

Learn about how earth-
quakes can be measured
using a smartphone app

El

Learn about the magnitude
and seismic intensity by
type of seismic wave

Explain the major factors
that affect an earthquake’s
magnitude and intensity

3. Disaster Management

Activity 4

B

Find out what elements
must be included in disas-
ter warning

i

Design an algorithm to
send out disaster warning
text messages

B

Program a disaster warning
messaging app using the
App Inventor
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