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Key Natural Hazard Statistics for 1980-2020
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Aerial view thows vehicles and buildings inundated by Moods in Shah Alam's Taman Sai Muda, one of the worst hit neighbourhoods in

Selangor state, Malaysia, December 21, 2021, Picture talen with 8 drone, REUTERS /Ebrahim Hafris
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Paris Climate Agreement

Save & increase forest area :
to capture greenhouse - | Hold average increase in
gases from the atmosphere : global temperature to 2°C

A EEEENENEEEEEEE R R R NN NN NN NN
s

Limit temperature
increase to 1.5°C

Make finance
consistent and aligned
with Agreement goals

: Increase ability to adapt to
www.treeaid.org + climate t:hl:lnge
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" Giventhe current global efforts and challenges in addressing climate change, do
you believe 1t 1s still possible for us to achieve the goals of the Paris Agreement by
limiting global warming to well below 2°C, 1deally 1.5°C? ”




FAQ5.2: Climate-resilient development pathways
Decision-making that achieves the United Nation Sustainable Development Goals (SDGs), lowers greenhouse gas emissions,

limits global warming and enables adaptation could help lead to a climate-resilient world.
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Sourcehttps://www.ipcc.ch/sr15/chapter/chapter-5/faq-5-2-2/
SN Climate Plans Remain Insufficient: More Ambitious VS
Action Needed Now
26 October 2022 Share the article

( UN Climate Press Release ) o @ @ @
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https://unfccc.int/news/climateplansremaininsufficientmore-ambitious-action-needednow



The1991 volcanic eruption of Rtnatuboproduced
the largessulfur dioxide (S6) eruption cloudever
measured—atleast18million tonne.

“A cooling of up to 0.% which lasted 436
months is attributed to the 198It. Pinatubo
eruption..Thecooling is estimated at up to
0.28°C, 0.2C on average. Similarly shorter is
the duration of the cooling, aboutmdnths”

Boretti, A., 2024. Reassessing the cooling that followed the 1991 volcanic eruption
of Mt. Pinatubo. Journal of Atmospheric and Sbéarestrial Physics 256,
106187.

Solar Geoengineering? Globalmeanair temperatureswverereduced,
» by up to 0-5°C at the surfaceand 0-6°C in the

tropospherefor somemonthsin mid-1992in
approximateaccordwith modelpredictions”

Parker, D.E., Wilson, H., Jones, P.D., Christypllddqg C.K., 1996. The impact of
Mount Pinatubo on worladvide temperatures. International Journal of Climatology
16, 487497 .

Following the eruption of Mount Pinatubo in Jun
199there was a substantial decrease in
precipitation over land and a record decrease in
runoff and river discharge into the ocean from
October 1998eptember 1992

Trenberth, K.E., Dai, A., 2007. Effects of Mount Pinatubo volcanic eruption on the
hydrological cycle as an analog of geoengineering. Geophysical Research Letters 34
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US President Lyndon B. Johnson'’s Science
Advisory Committee publishes "Restoring the
Quality of Our Environment." It suggests that

raising the albedo, or reflectivity, of the Earth
could help combat unwanted changes to the
climate caused by increased greenhouse gasses
in the atmosphere.

REFLECTING THE SUN TO COOL THE EARTH

1965
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74

Soviet climatologist Mikhail Budyko suggests that the
threat of global warming could be countered by using
airplanes to inject sulfate aerosols into the
stratosphere. This idea — stratospheric aerosol

injection (SAl) — is also known as "Budyko's Blanket."

The US National Academies of Sciences
addresses the idea of making the Earth more
reflective to combat climate change for the first
time, but notes that “no practical, plausible, and
reliable means to accomplish such an increase
seem to be at hand.”
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Mount Pinatubo erupts in the Philippines, releasing at
least 18 million tons of sulfur dioxide into the
atmosphere. This causes global temperatures to dro
byﬂmmascwé?ﬁﬁ?ﬁ%ﬁﬁﬁ%?ﬁZ?___ﬂ
providing new evidence that SAl could temporarily
lower global temperatures.

Nobel Prize winner Paul Crutzen publishes a
scientific essay digging into the potential of SAl to
combat global warming. The essay helps break a
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taboo around the study of solar geoengineering.
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NASA co-sponsors the “Solar Radiation Management
(SRM)” workshop to identify what policymakers might
need to know to makmbout using
SAl and similar techniques to combat climate change.
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The “Stratospheric Particle Injection for Climate 20

Engineering” (SPICE) project launches, led by

Bristol University. Plans to conduct field tests of

SAl are called off in 2012, in part because the

T
team is concerned about a “lack of clear and
specific guidelines for geoengineering research.”
=013 Harvard researchers try to launch an experiment to

study how particles of the reflective material calcium
carbonate act in the stratosphere. The project, called
the Stratospheric Controlled Perturbation Experiment
(SCoPEX), generates backlash and is officially
abandoned in 2024 before any field tests are done.
——

UK researcher Andrew Lockley reportedly sends a 2022

balloon containing sulfur dioxide to the stratosphere

where it bursts. MIT Technology Review, which breaks

the story in 2023, says the experiment may be the first

intentional deployment of a gas into the stratosphere

“as part of a geoengineering-related effort.” No paper

on the experiment has yet been published. o

.
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Freethink* / FUTURE=XPLORED

The White House Office of Science and Technology

Policy releases a five-year research plan for studying

SAl and other forms of SRM. Though it doesn’t

commit to launching a program, the creation of the

plan is seen by many as a sign that the US is now
eriously consideri olar geoengineering.
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Source: https/www .freethink.com/energy/sai-make-sunsets



Geoengineering
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Carbon @oengineering SolarGeoengineering
(Carbon Dioxide Removal) (Solar Radiation Modification)
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#§ Solar Geoengineering
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’Marine Sky
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impacts on global sysren's..' There is
still deep uncertainty in how these
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Solar Geoengineering?

Time

F S.,0 , A.l., Doramt &/Strategies for mitigation of climate ch : . . . . . . . )
review EmmonChemt o8 50689004 (2000).htips idoi.org/10.1007/e10620.01050w https://kleinmanenergy.upenn.edu/research/publicationsiaw-eraof-policy-in-solargeoengineering/
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Assessment of solar geoengineering impact on precipitation and
temperature extremes in the Muda River Basin, Malaysia using CMIP6 SSP
and GeoMIP6 G6 simulations
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HIGHLIGHTS GRAPHICAL ABSTRACT

e Gosulfur may exacerbate dry spells of
the Muda River basin (MRB) in the
future.

Solar Geoengineering

h\ "
Gésolar & Ghsulfur .O e

How GeoMIP6 Scenarios Affect
Tropical Climate Extremes???

e G6solar and G6sulfur modulate the
MREB’s climate increases of SSP585 to
match SSP245.

e Gosolar, Gesulfur and SSP245 project
-2 °C temperature increase in the MRB.

e G6solar and G6sulfur modulate in-
creases precipitation extremes to match
SSP245.

e Future studies should consider more
SRM experiments and hydro-climatic

modelling.

Muda River Basin, Malaysia
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Degrees-funded scientists, research collaborators, friends and staff at the 2024 GeoMIP meeting in lthaca, New

DMF projects 2024

B Countries with SRM
research pre-2018

B Degree
024
/% Former projects

B Pre-2018 and
Degrees-funded

anded projects

.3
*Countrie shading show former projects funded by TWAS
-

5 with orange hash

Degrees Modelling Fund projects 2024

Degrees holds workshop on regionalising SRM research in
Southeast Asia
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York. P;ﬁofb ) Degrees-funded scientists from across Southeast Asia came together in Singapore on 16 — 17 January 2024 to showcase their work

Credit: The Degrees Initiative. and discuss ideas for a regional collaboration network on SRM research.
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The primary aim of the research is to compare
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the impacts of solar geoengineering, as %

outheast

simulated in the G6solar and G6sulfur

experiments and the commonly used CMIP6 SSP

6°0'N+

experiments, on precipitation and temperature
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Only one key raw water
resource

* 80% from Muda
River.

Upstream developments
of Muda River Basin

* logging
* rare earth mining.

Sungai Perak Raw Water
Transfer Scheme (SPRWTS
« Second potential water
source, but the
discussion has been

>

NS

Raw Water
Risk

Penang

- N

delayed.

https://pba.com.my/rawwater-risks/

M ¥ Climate Change
« Affectedrainfall in

the water catchment
areas of dams
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Future water demand

g\/‘ + 845 MLD in 2020 to
E 1,884 MLD by 2050.

High per capita domestic
consumption
 In 2020, it reached 299
litres/capita/day (LCD).
« WHO--> 165 LCD

\
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Tier 1 GeoMIP experiments

Solar Dimming Sulfate Surface Albedo Cloud brightening
-Models’ response to a step
Constant G1 G4 G1 G4cndc function input
Forcing ocean- -Easier to set up and define across
albedo G4sea-salt models
i : -Varying level of intervention allows
. for exploration of emerging signal
Time- -Better-defined temporal baseline
varying | § G3-SSCE against which to compare §
Forcing -More "realistic” deployment
; i scenario |
Gésolar Gésulfur ; | -May depend on models’ sensitivity
-Easy to -Models’ spread in -ldealized - -Good first step in
" replicate across .~ latitudinal - | representation simulating other, more
" models’  distribution of - | of spatially . : regional, methods Socur &
; - : o sultur '
- complexities and | | aerosols Lo heterogeneous P : or ~ ScenarioMIP medium
- models’ versions | | . | methods -+ -Models used might not be G6solar scenario = net forcing
j - -Contribution of | | - | simulating all relevant ' 0
. -Comparison - aerosol - -Comparison | processes happening at a %’
* with more . perturbation to . with more -+ lower spatial scale 5
. complex global . surface climate - | complex - E
' methods . and stratosphere | . regional - i -Unrealistic assumptions g
e e miethods - over size of aerosols : S
| . | injected
------------------------------ 0 | |
Time (yr)> 2020 2100
solar constant decrease or
stratospheric aerosol injection
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The Changes of Historical Precipitation and Temperature Extremes over the

GeoMIP models selected for this study Muda River Basin from 1975 to 20 15
uda R1Ver basSin 1rom 0 .

Reference Name Institution Variant Resolution

Séférian et al. (2019) CNRM-ESM2-1 Centre National de Recherches Météorologiques (CNRM) | rlilplf2 H: 256 x 128; V: 40
Boucher et al. (2020) IPSL-CM6A-LR Institut Pierre-Simon Laplace (IPSL) rlilplfl H: 144 x143;V: 79
Miiller et al. (2018) MPI-ESM1-2-LR Max Planck Institute (MPI) for Meteorology rlilplfl H: 192 x 96; V: 47
Sellar et al. (2019) UKESM1-0-LL Met Office Hadley Centre rlilplf2 H: 144 x 192; V: 85

* H represents horizontal resolution as longitude points X latitude points, and V represents vertical layers.
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Bias Correction of GeoMIP models
* Itisnoted that large wet biases were found in the CNRM-
ESM2-1 and IPSL-CM6A-LR models during the early

Northeast Monsoon season (November - January).
450 1 While, the GeoMIP models tended to underestimate the
= |(a) Ampangan Muda — Pr } .. ) i i
= 250 | -1 = peak monthly precipitation during the inter-monsoon
< 300 - v =k = : :
= 550 - gf, g periods (April and October), except for the IPSL-CM6A-
= 200 - =131 A £
5§70 ] % ] 2 Obs LR model
-g 100 - E 20 - Ea Raw_CNRM . . .
S50 - 28 | "~ 2 + rv s ® Throughout the year, there were noticeable biases in the
£ 0 27 20 Raw MPI .
rv vkesM  SUrface temperature of the GeoMIP models. In particular,

400 29 - - BC_CNRI'\[ . . . .
F 350 - 28 | BC_IPSL they mcluded warm biases from overestimating the
S 300 4 ;“ ;‘ 27 - —o6— BC_MPI o .
S 250 | = 5 267 |-+ Beukesy  minimum temperature and cold biases from
g g : 3 25 -
= 200 A b= = . . .
= 150 4. 5 '3 24 1 underestimating the maximum temperature.
20 e 2 =27 * The warm and cold biases in the surface temperature
e 0 e s e e simulations, as well as the wet biases of precipitation

§eS3852228285

during the early northeast monsoon and the dry biases
The climatological comparison between the observations of the Ampangan Muda (upper

basin) and Butterworth (lower basin), the raw and bias corrected (BC) GeoMIP models from . .
1975t02014 . corrected by the bias correction.

during the inter-monsoon period, were all largely



(a) G6solar PRCPTOT
4500
=
S 4000
2
E i
é 3500
£ 3000
= 2500 WAH
B
B 2000
&
1500
1000 18.6 mm/decade 13. 8 mm/dcw.de
1980 2000 204{) 2060 2080 21
40 -
(d) Gésolar Tmax
384
9
2
= 36
=
)
o,
£ 34 M
2
5 W‘}
0.17 °C/decade® 0.28 °C/decade*
1980 2000 2040 2060 2080 21
30— .
(i) Gésolar Tmin
28+
9
2
= 26
=
o
o,
E 24 M
) wm"‘/
224
0.20 °C/decade* 0. 25 "C/ decade”

Temporal trends of annual total precipitation (PRCPTOT), annual mean maximum temperature
(Tmax) and annual mean minimum temperature (Tmax) in the Muda River Basin for the periods

1975-2010 and 2021-2095. The grey shaded area represents the uncertainty range of different

1980 2000

climate models.

5000

00

00

2040 2060 2{)80 2100

1980 2000

2040 2060 2080 2100

1980 2000

2040 2060 2080 2100

- 5000 5000
(b) Gésulfur PRCPTOT (c) SSP245 PRCPTOT (d) SSP585 PRCPTOT
4500 45001 4500
= =
3 4000 5 4000 $ 4000
= N
;
g 3500 g 3500 £ 35001
5 3000- £ 3000 c 3000+
£ 2500 M,'h‘ W‘W £ 2500 d“‘Aﬁ E 2500 'M’M
R=Y 9—
2 2000- 2 2000 2 2000+
£ & A
1500 | 1500 1500
1000 . -32. 2 mm/dendde 1000 L . 21. 6 mm/demde 1000 . -19. 5 mm/demde
1980 2000 2040 2060 2080 2100 1980 2000 2040 2060 2080 2100 1980 2000 2040 2060 2080 21
40 40 40
(e) Gésulfur Tmax (f) SSP245 Tmax (g) SSP585 Tmax
38 38 384
Py b by
5 36 536 = 36
b = k=
5} D T
% = =8
5 341 W = 34 W £ 34
~ = =
W WJ i
321 321 32
0.25 °C/decade* 0.24 °C/decade* 0.62 °C/decade*
1980 2000 2040 2060 2080 2100 1980 2000 2040 2060 2080 2100 1980 2000 2040 2060 2080 21
30— - 30 30
(j) Gésulfur Tmin (k) SSP245 Tmin (1) SSP585 Tmin
284 284 28
> > py
5 26 526 = 26+
= o =
3 D T 7
% j= =8
£ 241 £ 24 £ 24-
~ = ~
W Mﬂ/ ,M Y
221 221 22
0.23 °C/decade* 0.25 °C/decade* 0.59 °C/decade*

p_4

00

1980 2000

2040 2060 2080 2100
Ensemble mean — — - Historical trend (1975 - 2010) — — -Projected trend (2021 - 2095) * Trend significant at a 95% confidence level

™

o]
o]

— 4 4 -
(a) Precipitation (b) Max Temperature (c) Min Temperature

S 15 fg 3 || CG 3 B Gosolar
g 10 g g 0 Go6sulfur
s = £ 2 | mSSP245
&5 2. 2.
5 g g @ SSP585
E O - ﬁ -‘m ﬁ 1 | I

5 O b T T L O h L

2025-2044 2045-2064 2065-2084 2025-2044 2045-2064 2065-2084

2025-2044 2045-2064 2065-2084

ClimaticChange

* Future PRCPTOT Go6solar and SSP245 would
experience steadily icreasing trends by 13.8 and
21.6 mm/decade, respectively (Figures 4a and 4b),
which 1s consistent with the historical period.

* Under SSP585, annual precipitation 1s projected to

peak in the middle of 21 century before declining
towards the end of the century.
In contrast, the trend of annual precipitation under
Gosulfur 1s projected to decrease significantly by
32.2 mm/decade at a 95% confidence level,
indicating drier conditions might occur in the
future.




Climatic Change

* In the 2025-2044 period, monthly precipitation is
projected to increase during the northeast monsoon
from November to March and decrease during the
southwest monsoon from May to September.

* Figure 6(b) shows that G6sulfur may exacerbate this
situation, leading to a decrease in monthly
precipitation by up to 33.5%and 21.5% durmg the
periods 0£2045-2064 and 2065-2084, respectively.
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O Gobsolar Gé6sulfur OSSP245 SSP585

Future changes in multi-model ensemble mean monthly precipitation, maximum and minimum temperature
based the multi-model ensemble mean over the Muda River Basin under the G6solar, G6sulfur, SSP245 and

SSP585 experiments for the 2025-2044, 2045-2064 and 2065-2084 periods against the 1985-2004 baseline
period.
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Sulfate aerosols help in cooling the Earth’s surface by reflecting incoming solar radiation. However, the IEM

N

cooler condition may also changeatmosphericcirculation patterns and decreasesvaporation Lower "
evaporationrates result in lower atmosphericmoisture levels, leading to reduced precipitation and
ultimately drier conditionsin the MRB
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PrecipitationExtremes: Relative changes of projected total precipitation (PRCPTOT), consecutive dry days (CDD) and consecutive wet
days (CWD) based on multi-model ensemble mean over the Muda River basin under the G6solar, G6sulfur, SSP245 and SSP585
experiments for the 2025-2044,2045-2064 and 2065-2084 periods against the 1985-2004 baseline period.
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Precipitation Extremes

Most of the flood-related precipitation extremes
over the MRBare projected to increase in the
future.

* Interestingly, G6Solar matching the increased

frequency projected by SSP245 and Gé6sulfur

showing decreased frequency.

¢ Rising levels of aerosol sulfate in the atmosphere
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Relativechanges of projected annual count of days when daily precipitation > 10 mm (R10mm), >20 mm (R20mm), > 50 mm
(R50mm), annual maximum l-day (Rx1d) and 5-day (Rx5d) based on multi-model ensemble mean over the Muda River basin

under the Gb6solar, G6sulfur, SSP245 and SSP485 experiments for the 2025-2044,2045-2064 and 2065-2084 periods against
the 1985-2004 baseline period.

lead to more cloud cover, particularly in tropical
marine regions (Chen et al., 2024), as more cloud
condensation nuclei are available for water
vapour condensation.

 On theother hand, the radiative effects of aecrosols
reduce the amount of solar radiation reaching the
land surface, causing in less heat for evaporating

water and forming convective clouds

(Ramanathan et al., 2001).
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Temperature Extremes
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Temporakrends and absolute
changes demperature extremes
in theMudaRiverBasin.

5

2040 2060 3930 2100

4

0

2025-2044 2045-2064 2065-2084

Theannual maximundaily maximum temperaturd KX
or hottest day, iprojected tancreaséy 3.3 to 3.&4C
during the 2065-2084 period under SSP585.

Consistent other results, the G6solar and G6sulfur
experiments project smaller increases in TXx during the
20652084 period from 1.9to2°Cand 2.0 to 2.1-C,
respectively

These substantial decreases align with the projections
under the SSP245 scenario, which shows increases of TXx
by 2.0 to 2.1°C, for the same period.
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Non-Governmental Organisation
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thinkcity

REJUVENATING THE CITY TOGETHER

Water Watch Penang (WWP) is a +ponfit organisationfounded on November 1997 as part of
the Sustainable Penang Initiative under the auspices of theédociomic & Environmental
Research Institute (SERI) of Penang.

Private Corporation/Social Enterprise
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“To Create a Water Saving Society in Malaysia” o Fveeton s

Our mission
“To educate and transform the public into water savvy and climate resilient society”; UNIVERSTTI SAINS WALAYSIA  CEVTREFORGLOBAL SUSTANAELTYSTUDES
Our mission and vision are based on 6 Sustainable Development Goals:
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In 2023,
we have conducted

a total of

and we have
educated a total of

9794 STUDENTS &
5§91 TEACHERS

(i

58 EDUCATION
ACTIVITIES/
EVENTS/SESSION

In the year 2022, nearly

as well as 100 MILLION LITRES

20"16 INDIVIDUALS of water were saved in schools
APART FROM through the install_ation of
STUDENTS AND water-saving equipment
TEACHERS

TO DATE:

* A total of 105 schools registered for the programme,
* Completed the installation in 96 schools with a total of 1988 self closing

tap, 174 brass nozzles and 2157 pieces of PBAPP Water saving equipment

FOR SCHOOQLS

YEAR 2021-2023




World Water Day - Penang State Level Celebration
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'SAVE WATER FOR
PENANG2030

e SR FREE ONLINE REGISTRATION
PEMANG, MALAYSIA LIMITED SLOTS AVAILABLE!
PENANG STATE-LEVEL ENGLISH BAHASA MELAYU
WORLDWATERDAY "
CELEBMT'ON | :E-l!-_'s_" REGIS THATIUN
2014 UPEN TO ALL MALATSIAN
: ITH VALID MYKID/MYKAD
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Note: Activity approved by
abatan Pendidikan Negeri Pulau Pinang

LINK: ) PAUTAN: _
% https://shorturl.at/hyQV3  hitps://shorturl.at/rBRW?7

25 MAY 2024 (SATURDAY)
8AM-9AM (REGISTRATION) | 9AM-10:30 AM (COMPETITION)
@ VENUE: BUKIT DUMBAR PARK

TOP THREE PRIZES (BICYCLE) FOR EA

CH
CATEGORY TO BE WON !
- |

A B C D E

5 - 6 years old 7 - 9 years old 10 - 12 years old 13 - 15 years old

Coloring Painting Painting
competition competition competition

16 - 19 years old

FPainting Painting
competition competition

Coloring template (A3 size) and art paper (A3 size) stamped with
Water Watch Penang will be provided
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Installation of the rainwater harvesting system
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Erojek Libatsama Urniversith-Komisnt Tahun 2021

Projek Penuaian
Air Hujan

385 UM

NVERSITI SAIRS MALAYSLA

Laman Web Rasmi | Official Website

Apex

search...

(https://news.usm.my)

Berita Mutakhir

/9

APR

BJIM USM BERSAMA WATER WATCH PENANG
LANCARKAN PROJEK PENUAIAN AIR HUJAN

PULAU PINANG, 29 April 2022 - Bahagian Jaringan Industri dan Masyarakat,
Universiti Sains Malaysia (BJIM-USM) dengan kerjasama Persatuan Pengamatan
Air Pulau Pinang (Water Watch Penang-WWP) baru-baru ini telah melancarkan
projek penuaian air hujan (rainwater harvesting) di sekolah SIK (T) Bayan Lepas, dengan
tujuan untuk memberi kesedaran kepada guru, murid-murid serta masyarakat
mengenai kepentingan usaha penjimatan air di Pulau Pinang.

L T S VI E T ) I S VT I I N VRV VR A P

f v @ o Q
TRAILERS  CULTURE

HOME » COMMUNITY

SJK (T) Bayan Lepas, The First In
The State To Initiate A Rainwater
Harvesting Project
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(field-based session)
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TikTok Competltlon 2023: Together
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Sawng Our Water

Geolnformatic Unit, and Geography
Club, Universiti Sains Malaysia

CHAMPION: ARIFF MUHAIMIN BIN SHAFTE
FIRST RUNNER UP: HANNAH PRAISE A/PVICTOR
SECOND EUNNER UP: EUNICE JOHNLY

CONSOLATION PRIZES™
MUHANMMAD IRFAN DANIEL BIN HAMDAN
THARSHINIAPAMURTHY
TEAM 4 PEARLS
EWONGWENGER
NG CHIVEEN
SITI NURAISHA SAFIYYAH BINTI SAMSTURIE
EWONG WENG SHEN
THE THREEE MUSKETEERS
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Followour Facebook page

Water Watch Penang

 Vtow Waich Premang 2.1K likes = 2.4K followers

YREZHHD

Posts About Mentions Reels Photos Videos More ¥

Intro Manage Page on Meta Business Suite

Water Watch Penang (WWP) is a Malaysian NGO that aims to create Create Post
a water saving society in Malaysia. WHATSAPP: +60195751253 e

0 Page - Non-governmental organisation (NGO Featured

B4 info.waterwatchpenang @gmail.com
- z cloi Water Watch Penang

= A 26 April at 20000 - &

@] info.waterwatchpenang

WORLD WATER DAY COLORING AND
PAINTING COMPETITION

In conjunction with...

@ waterwatchpenang.org

° Open now

‘SAVE MATER FOR
PENANG2030

See All Photos

Manage posts

Water Watch Penang

22 April at 1701 - @
Water Watch Penang teamed up for i
Earth Day 2024! We rolled up our t
sleeves at the Penang Earth Cleanup... ‘
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TikTokWater Saving Competition 2023

Jom jimat a & r demi kelangsungan generasi masa hadapan.




Drone River Care Programme
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Conclusions

* Gbsolar, Go6bsulfur and SSP245 project ~2 °C
temperature increase in the MRB, compared to the
increase of 3.3 «Cunder SSP585.

* Gbsolar and G6sulfur modulate the MRB’s climate
increases of SSP585 to match SSP245, including the
flood-related mdices.

* Gbsulfur may exacerbate dry spells of the Muda
River basin (MRB) in the future, particularly during
the dry months during dry months from January to

May.

M :
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Future Directions

* Model uncertainty — development of regional-

based GeoMIP models to capture finer scale climate

processes.

* Further analysis across various sectors including
agricultural, hydrological cycle, socio-economic,
industry and ecological 1s needed.

* Further 1vestigation using different solar
geoengineering experiments at the basin-scale 1s

needed.



Thank you!

Contact

Email : mouleong(@usm.my

Whatapps :+6017-9720529
Wechat ID :Mouleong Tan

FOR GEOSPATIALISTS

About The Program

- Description

- The GeoDRR project is funded by the Erasmus+
Programme of the European Commission, aiming

to develop and deliver high quality and
specialization academic programmes eguivalent
to the Master program level in Europe that can
suitably  prepare  young  scientists  and
professionals to provide applicable solutions to
varigous societal problems, focusing on these
resulting from climate change, mainly disaster rizk
vulnerability and susceptibility.

= Structure

* 1.5 Years Program
» Coursework Mode
» 54 Credits / 90 ECTS

» 7 Core, 3 Electives and 1 Project

Tuition Fee

# Local Students: RM 27,000
» International Stedents: USD 2,430

Entry Requirement

https://admission.usm.my/postgraduatevl/applied-sciences-coursework/master-
of-science-in-geomatic-for-disaster-risk-reduction-msc-geodrr

Course

Pre-requisite Course [for International Students)
+ Malaysian Cultwre and Malay Language
Core Courses (Compulsory)
+ HGTS315/3 Matural Hazards and Risk
« HGT314/3 Fundamentals of GIS and Remote Sensing
+ HGT317/3 Geodatabase and Web GIS
« HGT318/3 Research Methodology
« HGT31%9/3 Disaster Risk Reduction: Prevention, Impact
Mitigation and Preparedness
« HGT320/3 Geo-Information Imagery for Disaster Relief and
Recovery
+ HGT325/3 Geo-Information for Risk and Vulnerability
Asseszment
Electives [Choose any 3 courses)
* HGT326/6 Geo-Information Science Applications
* HGT327/6 Extraction and Analysiz of Geozpatial Data
+ HGT328/6 Matural Hazards, Exposure and Risk Mapping
« HGT329/6 Geo-spatial Analysiz of Multi-hazard Risk
+ HGT330/6 Matural Hazard Modelling
« HGT321/6 Building Resilient Communities based on Geo-
Information: Case Study
Project | Compulsory)
« HGP3%23/15 Research Project

# A recopnized Bachelor Degre= in Geoeraphy, G153 or any relat=d field with & minenum of CGPA 2.75; OR

a For OGPA of 250 - 274, 3 depree as stated sbove iz reguired, with an additional minimum one yesr ressarch experience/one y=ar working
experiencesone academic publication in related field/Grade B for major/elective courses/ Grade B4 for final y=ar proj=ct, OR

» Fpr CGPA of 2.00 - 2.40, 3 degres a5 stated sbhowe is required, with an additional minimum five vears research =xperisnosfive year working
mxpariance AND one academic publication in related field/ Grade B for major/elective courses/Grads B+ for final vear progect, OR

& (Dther eguivalent qualification such as Accreditation of Prior Expeniential Learnng (APELL

GET IN TOUCH

moulecng@usm.my https-//gendrr.eu/ Geography Section, School of Humanities,
mohd amirul@usm_my hittp://ips.usm.my/ Universiti Sains Malaysia
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