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Understanding Climate
Change




WHAT DO YOU KNOW?

:
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WEATHER vs. CLIMATE

e Short term state of the
atmosphere at a specific
location

* Long term pattern of the
weather in a region

* Reported as a forecast * Reported as averages
e.g. Tropical, Temperate, Dry,

e.g. Rainy, Sunny, Overcast, Polar, Continental

Windy, Foggy



THE IOCPAI‘ENI:INI\(II)J FEELS LIKE | AM TIRED
WEATHER EYES. TOO IT’S AND
IS SO HOT! BURNING SWEATY!

GLARING. ME!




CLIMATE CHANGE AND OUR ENVIRONMENT

« We are experiencing
extreme weather
events more often.

5"
EXTREME

WEATHER
EVENTS

« Some days are
extremely hot.

« Some days are colder
than usual.

 Heavy rain causes
flooding and brings
inconvenience to
everyone.

* Rising sea levels
pose real danger to
houses and amenities
in low-lying areas.




CLIMATE CHANGE AND OUR ENVIRONMENT

* Massive weather
events cause
destruction to homes

THREAT TO of animals and
NATURE, people.
ECOSYSTEMS
AND HOMES » Forest fires are killing
trees and chasing
animals out of their
homes.

« Nature and
ecosystems are
harmed.

« Such events destroy
houses, affect families
and their livelihoods.




CLIMATE CHANGE AND OUR ENVIRONMENT

SPREAD

OF
DISEASE

Warmer temperature give rise to the spread of
infectious disease such as dengue fever.

Speed up mosquitoes’ life cycle and allow them to
breed quicker, from 2 weeks to a shorter period of 1
week or less.

Dengue can be fatal.




WHY IS THIS HAPPENING?

« Earth is getting warmer, resulting in
global warming.

WILL WE WATCHIDLY BY?

 Human activities have increased
the amount of greenhouse gases
in the atmosphere, resulting in
global warming. In Singapore,
Carbon Dioxide is the most common
greenhouse gas emitted.

W

OUR ONE AND ONLY EARTH IS ILL!




WHY IS THIS HAPPENING?

Extra heat is
trapped in the air
by ‘greenhouse
gases’

Some sunlight is
bounced back into
Less heat is able to space

be released into

space




WHY IS THIS HAPPENING?

N

Enhanced
due to the build up
of ‘greenhouse gases’

Greenhouse gases absorb
heat. Thus, their presence
in the atmosphere results in
more heat being trapped
within the atmosphere

N

The planet becomes warmer




WHY IS THIS HAPPEN

ING?

0 Nitrous oxide (N,0)
i o0

Water vapor (H,0)

Methane (CH,) 3

Carbon
dioxide (CO,)

* Greenhouse gases trap heat and
are naturally present in the air, and
allow the Earth’s atmosphere to be
warm enough to support life.

» Greenhouse gases are produced
by various human activities such
as burning of fossil fuels (such
as coal, gas, oil) to meet energy
needs (electricity, power
vehicles).




HOW IS ELECTRICITY GENERATED IN SINGAPORE

Natural Gas 0 e

Petroleum 1%

Others* .

4%

Electricity

* Others include waste, coal and biomass



SINGAPORE ENERGY DILEMMA

It's very important for Singapore to use energy wisely as
we have limited natural resources

Singapore also has limited renewable energy options

Solar Wind Fossil

Winds speeds in | Nocoal, oll, gas,
- Singapore are too - hydropower,
potential but it ~ low to tap wind ' geothermal
cannot meet all of energy on a large  energy

our energy needs scale




CLIMATE CHANGE AND ENERGY USAGE

BUILDINGS AND | WHERE DO WE USE ENERGY?
HOUSEHOLD

Air-Conditioning

 Kitchen appliances — Refrigerator, Rice cooker,
Steamer, Electrical Kettle, etc.

« Bathroom appliances — Water Heater, etc.

« Living room appliances — Lights, Fans, etc.

» Electrical devices — Computers, Laptops, Phones,
TVs, Printers, etc.

» Factories & Offices — Production of petrol, diesel,

Nnil Aae MmanitifacrtiirinAa nffira nnaratinne ofe



CLIMATE CHANGE AND ENERGY USAGE

WHERE DO WE USE ENERGY?

o =R o

In our daily commuting, we use various transport methods to travel from place to
place. Have you realised...you are also using energy and contributing to
carbon footprint?

TRANSPORT

« Transportation vehicles such as cars, lorries, motorcycle, buses use
petroleum-based fuels to run the vehicle.

 Emission of carbon dioxide by vehicles add to the amount of greenhouse
gases in the atmosphere.

* Increase use of vehicles means introducing more volume of greenhouse
gases to the atmosphere.



Future of Us




WHAT IS GOING TO HAPPEN IN THE FUTURE?

Energy demand will continue to grow due to expanding economy and
growing population. The Earth will only get warmer and warmer. What will
happen to us and our environment?

Let’s take some time to think about these...
1. Can we still have outdoor activities? Playing in the park, swimming, flying
a kite?

2. Can we stay comfortably under the hotter sun? And heavier rain? How can
we deal with erratic weather? Unpredicted rain falls and heat?

3.  Will we still be able to enjoy precious moments with our families? Less
activities, less outings?

4. What will happen to our nature and ecosystems? Will we still be able to
see the animals and trees? Monkeys, birds, trees, etc?



WHAT SHOULD WE DO TO HELP OUR EARTH?

EDUCE EMISSION OF
GREENHOUSE GASES.
LOWER YOUR
CARBON FOOTPRINT!

BE AN ADVOCATE,
ENCOURAGE OTHERS
TO BE ECO-FRIENDLY.




ECO-FRIENDLY PRACTICES

e At Home
At School

« Transportation
« Other Good Habits




You can make a difference by
adopting positive energy habits!

HEY!!
They look so
familiar...

Identify the comn~~ ~narav consuming

IN YOUR HOME

Air-Conditioner

L

e Kitchen Appliances ° Televisidh

Photos Reference from: E2Singapore. Resource Efficiency Guidelines.



ECO-FRIENDLY PRACTICES

e Use a fan instead of the

air-conditioner. If you are feeling

f ~ . hot, switch on the air-conditioner

AT HOME ' £ for a short while and switch to a
fan. Set your air-conditioner at
25°C or higher to reduce energy
consumption. Tip: You can set a
timer!

More than

WERLAS o Switch off appliances at the
bty power socket. Appliances (such
as TVs) on standby mode
continue to use electricity if they
are not switched off at the power

= socket.
& Leaving appliances on standby mode wastes energy.




ECO-FRIENDLY PRACTICES

e Switch off your bathroom

More than

80% of heater when not in use.
et -

Shorten shower time and turn
AT HOME off the water tap when soaping

ﬁ up or shampooing.

* Use a thermo flask instead of
an electric air-pot to keep water
hot.

iy
{ou ENOW!
po{you %

& Taking a shorter time to shower helps reduce water and electricity.



ECO-FRIENDLY PRACTICES

* Use appliances with higher
energy labels. The more
ticks, the more energy
efficient.

AT HOME

A

« Learn how to read your
electricity bill. Monitor and
take action to reduce water
and energy consumption.

D0 YOUR PART
BE ENERGY SMART

Very Good =

« Switch off lights when not in
use, e.g. after visiting the toilet
T or when exiting a room.

< L/‘"'(v
Ay ==

& You can compare your electricity and water bill with your neighbours.



ECO-FRIENDLY PRACTICES

. . Use LED light bulbs.

| | vy * Where possible, maximise the

AT HOME ‘ 11 use of day-lighting. Brighten up

L 4 your room or house with natural
lighting. Tip: Solar power.

* Do not obstruct windows and
pathways with large furniture or
bulky items as they block airflow
for natural ventilation and day
light.

S

e

nght colours in home can reflect heat and keep your home cooler!



ECO-FRIENDLY PRACTICES

* Use natural sun to dry your
clothes instead of a clothes
dryer.

AT HOME o ﬂ‘

» Wash your clothes on a full
load.

» Keep the refrigerator door
closed. Do not leave it open.

o u save water too when you wash your clothes with full load.




HOW TO READ YOUR ELECTRICITY BILL?

SP SERVICES August 2015 Bill
e Account No. 89XXXXXXXX

st papese $131.76

wpmwct Don 07 Sep 2015

CUSTONER NAME
2 KALLANG SECTOR

#1008
SINGAPORE 348277

This is your tax iswelcs for
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Utilitios Saving Tip |
] Run the washing maching only on & Il load. Colledt rrae Rl
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@ mepping e foce $7.75
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Payment Details
0 Total amount payable for
the current month

Account Summary
e Billing period, Date, Account

type

Consumption Graphs

« Bar graphs that reflect
electricity, gas and water
consumption

» Check if your electricity
usage is above/below your
neighbours and the national
average

* Track your monthly usage
and monitor the progress of
your efforts in reducing
energy use

0 Energy and water-saving tips




ECO-FRIENDLY PRACTICES

* When leaving the
classroom, switch
off lights and
fans.

e Switch off
appliances at the
power socket
after use.

O.( ) e - Set air-conditioner

Planting trees and plants can cool down the environment. ~ at 25°C or higher.



ECO-FRIENDLY PRACTICES

What else can you do?

* Inspect your school and check for areas that require
attention. Share findings with peers and encourage each
other to adopt energy friendly habits.

ﬁ
* Paste reminder stickers near energy consuming
appliances such as power switches.

« Have regular discussions about energy consumption and
the best practices. Make energy efficiency a core value!

* Work on energy-themed projects to motivate peers and
'ou \'_NOW? schooll Tco be an environment champion! e.g. reduce
electricity and water consumption of the school campus,

The melting Earth ne68¥ORAREIP. Fikelticty et b¥arsafyseateaddif Of energy at
canteen, adding greenery to cool down the environment,

DO



ECO-FRIENDLY PRACTICES

Which mode of transport will you choose?

We can reduce carbon emission by carpooling, walking, or riding a bicycle.



ECO-FRIENDLY PRACTICES

» Taking public transport can help to reduce carbon
footprints.

TRANSPORTATION

* You can share a car to go to the same destination. This
reduces the number of vehicles on the road.

 The less vehicles on the road, the less emission of
greenhouse gases. This will eventually help our Earth to
recover from the extensive heat.

 This creates an environment that is less polluted, less
smelly, less dirty and less dusty, i.e. a cleaner and
healthier environment for everyone.

DO \(OU‘ NOW?

: » Encourage parents and friends to choose public
Walkmg keeps you fittarahesbidiier, canchgied§iygy pesitieastietigidy'a bicycle or walk.




ECO-FRIENDLY PRACTICES

Incorporate energy saving habits into your daily lives.
Adopt steps to be more environmentally friendly.

* When using public amenities, switch off lights / taps after
use. Encourage others to do so too.

* Make saving energy a family activity.
* Share energy efficiency tips with friends.

e Do it, share it, advocate it.

Encourage others to be eco-friendly, it will help us and the Earth.



Conclusion




CONCLUSION

* Thisis OUR ENVIRONMENT.

* |f we do not care for it, no
one else will.

e Sustainability is important
and vital to survival.

» Help yourself, help others,
help the Earth. Everyone will
gain.

 We are all in this together,

YOU CAN CHANGE THE cum@jg%’f@'m& his



Additional Information
for Teachers




SINGAPORE ENERGY BREAKDOWN

Breakdown by Sector

Househol
d  Otners,1%

Transport__. =
6% %

B 51.7 TWh

Households used 7.7TWh of
electricity in 2019, contributing
around 3.3 million tonnes of CO,
emissions. This is equivalent to the
emissions from more than 1 million
cars!

Source: Singapore Energy Statistics 2020



HOUSEHOLD ENERGY USAGE BY APPLIANCE
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1% (Washing Machines/Electric Irons) (Others) : (Air-Cons) \\ | | | Sii :
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I Air-conditioners, refrigerators |
2% (Kettles/Electric Air-pot y ' :

Yo (Kettis/Electric A-pots) (Ref!i;,ét’m, ]| and water heaters accounted |
2% (Other Kitchen Appliances) Freezers)  / : for half of the electricity used :

| £ ;
3% (Modems/Routers/Computers) I 1 1% ,/ ' in a typical household. I
I (Watar / I |

3% (Televisions) 'y ‘
4% (Fans
6% (Lamps

Source: NEA Household Energy Consumption Study 2017



ENERGY LABELS FOR AIR-CONDITIONERS, REFRIGERATORS, CLOTHES DRYERS & TVS

Cost of operating
the appliance for 1 it
year Very Good

 Lower cost,
more energy « v v w

Indication of energy efficiency of the
appliance
_—"" 1 More ticks = more energy efficier

efficient —
—
$728 | 2698kwh
Brand ABC Split Type (Im{erter) Air-_co.nditioner No. of Energy
Model XYZ321 Cooling Capacity: 6.03 kW
7o el s g s sty ey 1 Low
S R KRR i 2 Fair
- Appliances with more ticks on the energy label may cost  ° Good
more, but you save more on your energy bills over the 4 Very Good
5 Excellent

appliance lifespan!



ENERGY LABELS FOR LAMPS

Understand the Energy Label on the lamps

GL%

Energy Efficiency Vw Watermark -

Fair Shows the highest
v NEA-XXX rating attainable

vy Good
vV Very Good

 Choose energy efficient lamps such as LED bulbs
« Lamps with more ticks on the energy label may cost
more, but you save more on your energy bills over the

lamps’ lifespan!

39



ACTIVITY IDEAS

» Encourage students to adopt energy efficiency steps in their activities of daily
life (e.g. ride bicycle or walk instead of taking car/public transport for short
distances, use public transport (MRT/buses) instead of taking a car, switch off
at power socket when not in use, etc).

« List energy consumption as one of the important values in school’s teaching.

* Incorporate energy efficiency teaching in school curriculum and co-curriculum
activities.

» Design educational materials on eco-friendly tips (e.g. posters, flyers, videos,
songs, jingles etc).

 Place nudges / reminders around school campus (e.g. Wall murals, banners,
wall-hanging stickers, footpath stickers, etc).

» Sharing sessions for students by students (e.g. skits, classroom discussions,
assembly sharing, etc).

 Classroom activities (e.g. colouring activity, drawing, role play, etc).

* Discuss about news on climate changes and its effects during assembly or
classroom time.

« Commemorate the Earth, plan and conduct environment-themed activities.
» Adopt eco-friendly steps when planning for activities.
« Conduct periodic energy audits in school

* Participate in workshops, learning journeys and tours to be inspired about
energy-efficiency-and-mitigating-climate-change.



ACTIVITY IDEAS

* Inter-schools programmes (e.g. primary school students design
educational materials and conduct story-telling to educate
pre-schoolers of a preschool in it's precinct on saving energy,
etc).

* Inter-schools competitions (e.g. recognise and award school with
lowest energy consumption, most impactful environment-themed
wall mural or corner, art or music challenge etc).

» Sharing sessions for students from different schools to discuss

 Earth-related activities in the estate, e.g. Earth Hour, Earth
Day/Week, etc.

* Design environment-themed game or exhibit and showcase at
community spaces or events (e.g. wall decals, digital posters,
facade paintings, standees).

* Be involved in community projects.



EDUCATIONAL MATERIALS

1. Let’s Not Be Wasteful Poster

POF I
Let's Not Be
Wasteful

2. Energy Efficiency Steps Poster

Energy Smartave Energy Save Switch Me Off
Money

3. Climate Change Poster

PDF I

Climate Change

4. 7 Eco Habits Poster

PDF I FOF I

Eco Habits_A Eco Habits_B

5. Videos

Singapore Green Plan 2030:
https://youtube.com/playlist?list=PLufsUwal-DoEl
ujWp7iU7DfVnCR5Xd71F

Climate Change / Energy Efficiency Videos:
https://youtube.com/playlist?list=PLufsUwal-DoE
xfQpwrBgljA6pHrR8sL Xz

https://voutube.com/playlist?list=PLB1C722D443
D45ECF

Captain Green:
https://www.voutube.com/watch?v=13jV6elLCffc



https://youtube.com/playlist?list=PLufsUwaI-DoEIujWp7jU7DfVnCR5Xd71F
https://youtube.com/playlist?list=PLufsUwaI-DoEIujWp7jU7DfVnCR5Xd71F
https://youtube.com/playlist?list=PLufsUwaI-DoExfQpwrBgIjA6pHrR8sLXz
https://youtube.com/playlist?list=PLufsUwaI-DoExfQpwrBgIjA6pHrR8sLXz
https://youtube.com/playlist?list=PLB1C722D443D45ECF
https://youtube.com/playlist?list=PLB1C722D443D45ECF
https://www.youtube.com/watch?v=13jV6eLCffc

INFORMATION SOURCES

1. Websites
* NEA (https://www.nea.gov.sq)

* CGS (https://www.cgs.gov.sqQ)
 MSE (http://mse.gov.sqQ)
« SG Green Plan (https://www.greenplan.gov.sq)

« NCCS (https://nccs.gov.sqQ)
« Earth Hour (https://www.earthhour.org)

« Towards Zero Waste (https://www.towardszerowaste.gov.sq)
» Energy Efficient Singapore (https://www.e2singapore.gov.sq)
 LTA (https://www.lta.gov.sq)



https://www.nea.gov.sg/
https://www.cgs.gov.sg/
http://mse.gov.sg/
https://www.greenplan.gov.sg/
https://nccs.gov.sg/
https://www.earthhour.org/
https://www.towardszerowaste.gov.sg/
https://www.e2singapore.gov.sg/
https://www.lta.gov.sg/

INFORMATION SOURCES

2. Videos (YouTube Channels)
» CleanGreenSingapore
» Ministry of Sustainability and the Environment
3. Social Media
» Facebook - National Environment Agency (NEA), Clean & Green
Singapore, Ministry of Sustainability and the Environment
» Instagram — @nea_sg, @msesingapore
» Telegram - @NEA Singapore
4. Mobile Application
« myENV app
5. NEA Campaigns and Collaborations
« Stay updated on the latest developments from NEA. NEA will periodically
inform schools on environmental campaigns via electronic direct mailers
and social media. Schools may contact NEA for more information.



Our Environment
Safeguard e Nurture e Cherish

§ National
: Environment
Agency

‘Sateguard + Nurture * Cherish



