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Climate change based on past
observed data and future
climate scenarios, creates a
picture of a warming climate
along with changes in variability
and extreme. The concern
facing the impacts and
adaptation science community
is the determination of the
frequency and magnitude of
extreme events in the future

Introduction 

Over the recent years, the occurrence of extreme weather 
events in Malaysia has increased

Extreme Weather Phenomena in Malaysia
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Four Components of end-to-
end Early Warning System

DISASTER RISK KNOWLEDGE

* Forecaster has the knowledge of the 
hazards and the vulnerabilities

MONITORING AND WARNING SYSTEM

* Forecaster monitor hazard precursor, 
to forecast the hazard evolution, and 
issue warnings

DISSEMINATION & COMMUNICATION

* Disaster Management agencies 
understand the warnings, and get the 
preparation ready prior the expected 
events

RESPONSE CAPACITY

* Public has knowledge, plans and 
take the appropriate action especially 
for those at high risk

End-to-end Early Warning System
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Vamei storm track
27 Dec 2001

Radar image MM5 simulation

• Developed on 27 Dec
2001 over South China
Sea

• Abnormal TS as it
formed near the equator
(1.5oU)

• Five swept away by
mudslide over Gunung
Pulai, Johor

TD on Nov 2017

• Movement of TD hard to forecast over South China
Sea / Gulf of Thailand

• Heavy rain for 17 hours with strong winds on 4 Nov.
2017

• More than 8000 people were evacuated and 7 people
died

Challenge: Reliable Forecast 
The Development/movement of Mesoscale Convective System (MCS) Difficult to Forecast

Case: Tropical Storm Vamei Dec 2001 / TD Nov. 2017



Water rationing in Selangor
Satellite SPI for Feb 

2014
MET stations SPI for 

Feb 2014

• Short time drought modulate by sub-seasonal climate
phenomena, while longer time drought modulate by El-Nino /
+ve dipole IOD

• Associated with strong suppressed phase of MJO (phase 6-8)

• Not seamless prediction for sub-seasonal forecast where
forecast is rapidly changes

• TV & radio broadcasts on dry and hot weather & the latest
weather information

Challenge: Reliable Forecast 
Short Dry Period / Drought

Case: Drought Feb – Mac 2014  



❑ Extreme rainfall (> 150 mm/day) over interior Kelantan

❑ Two episodes consecutive of monsoon surges and coincidence with coastal flood due to high tides

❑ Evacuation of 151,072 residents on 29 December 2014, 10 deaths (e-banjir, 2014) estimated losses is about 

RM 2.8 billion

Flood in Kelantan 24 Dec 2014
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Challenge: Reliable Forecast 
Rainfall Amount during Extreme Weather Events Hard to Predict

Case: Flood in Kelantan Dec 2014



Challenge: Reliable Forecast 

Heatwaves status in April 2016

Dry Spell, daily maximum temperature and forecast of weather and maximum temperature for 3 days

Heatwaves status in January 2020 HEATS Model

Heatwave Forecast depends on Dry Spell and Weather Conditions

Case: Heatwave April 2016 / Heatwave January 2020 

❑ Model HEATS Forecast limited to 3 days

❑ Model simulate less temperature than observation

❑ Longer dry spell, no moisture to develop cloud and rain

❑ Slight rain can terminate the heatwave episode

❑ Short and repetitive heatwaves, complicated the disaster management, e.g. school closures

Weather and temp forecast

Rain

No Rain



Challenge: Reliable Forecast 
Thunderstorm Development less than an hour

Case: Thunderstorms can be accompanied by violent showers (>50mm/hr) and strong winds (>100km/hr)

Three people were killed over Cameron 

Highlands; 14 Oct. 2018

Lightning strikes cause a large fire at 

Petronas oil storage depot, in Pasir 

Gudang (April 28, 2006)

Average thunderstorm 

days in a year
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Thunderstorm warning on 14 Jun 2021

• Thunderstorms can be accompanied by 
violent showers (>50mm/hr) and strong 
winds (>100km/hr)

• Rapid formation of thunderstorms and
uncertain location make it difficult to
forecast thunderstorm

• Weather model unable to simulate
strong wind that associated to
thunderstorm



Types of Warnings / 
Alerts Monitoring Challenges

Haze / Forest Fire API index

Hot spot & 
Low visibility

Forecast 
Hysplit & sub-

seasonal

Obs. DOE Obs. + Forecast 
FDRS

❑ FDRS and trajectory forecast limited 
to 3 days

❑ Cloud seeding when API > 200

❑ Prohibition of open burning

❑ Difficult to extinguish peat forest fire

❑ Not seamless sub-seasonal forecast

Strong winds / 
Rough Seas

❑ Observational data from other 
agencies.

❑ Depend on NWP model for 
forecasting

❑ Limited source data, especially 
remote sensing data.

Tide Gauge

Marine 
Model

Challenge: Reliable Forecast 



Types of Warnings / 
Alerts Monitoring Challenges

Climate Change

❑ Covid-19 lockdown: almost no 
impact on GHG 
concentrations and 
temperature

❑ High level uncertainty to 
climate projections

❑ Understanding the impact of 
GHG on local temperatures + 
rainfall

GHG 
monitoring

Climate 
Model

Climate Trend

Challenge: Reliable Forecast 



Integrating Extreme Weather Warnings into Disaster Risk Reduction

Disaster Risk Reduction emphasizes protection through mitigation, preparedness
and monitoring, prediction and early warning. There is no doubt that the role of
relief assistance during the crisis will remain important and need to be enhanced
at all levels. However, much greater intention will need to be given to
preventive strategies that can be contribute to saving lives and protection assets
before they are lost.



Extreme events such as heatwaves,
haze/forest fire, flash flood, severe
storms and strong winds have
become more prevalent over the
recent years in Malaysia. The socio-
economics impacts of these extreme
events have been a cause for
concern for the country. The ability
to deliver early notification of
extreme weather events through an
effective weather monitoring,
warning and forecasting system are
needed.

The accuracy and effectiveness of severe
weather warnings has led to reduction in
loss of lives and properties during weather
related disasters. The accuracy and
effectiveness of early warning system can be
enhanced by:

● improved scientific understanding
● improved technology and modelling
● increased community awareness

Conclusion



MMD’s needs on climate information services 

from APCC



MMD’s needs on climate information services from APCC

Seasonal Forecast - Capacity Building

● No MJO during boreal winter

● Impact of BSISO / MJO on rainfall

● Understanding of BSISO

Transform sub-seasonal 
atmospheric circulation 
signal into rainfall + 
temperature forecast



MMD’s needs on climate information services from APCC

FDRS - Integration/complement with Southeast Asia FDRS  

Probabilistic Forest Fire Forecast (issued : 2021-05) for 2021 : AUG-OCT



Unjuran Perubahan Iklim sehingga 100
tahun kehadapan

2005 2005 2008 Current 2021

New HPC capable of

reaching 1 PFLOPS Peak

Performance

Outcome

Seasonal  Prediction  5-km)

Climate Change Projection

Boundary condition use to downscale to 5-km
or higher resolution for seasonal forecast

CMIP6 with SSP scenarios downscale to 5-km or higher
resolution for climate projection

8288 core LENOVO NeXtScale

nx 360 m5 Cluster (100 T/Flops peak

performance)

1-km

MMD’s needs on climate information services from APCC

Climate Modelling - Capacity Building / Collaboration
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SMS & Cell Broadcasting
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MULTI-HAZARD 
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CENTER
Facebook & Twitter
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Forecasting: 

Will there be 

an event

Issue Warning or 

Alert 

Anticipated Response

Initiate response 

according to emergency 

plans

YES

NO

“End-to-end” system include the 
Anticipated Response Phase 

End-to-end Early Warning SystemEnd-to-end Early Warning System


