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Malaysian Meteorological DepartmentMalaysian Meteorological Department

Ministry of Science, Technology and InnovationMinistry of Science, Technology and Innovation

Conference on Climate Change Preparedness Conference on Climate Change Preparedness Towards Policy ChangesTowards Policy Changes
11 September 2007, 11 September 2007, NikkoNikko Hotel, Kuala LumpurHotel, Kuala Lumpur



SCOPESCOPE

Current Weather and Climate Extremes Current Weather and Climate Extremes 

ScenarioScenario

Capabilities of Current Weather/Climate Capabilities of Current Weather/Climate 

Prediction SystemsPrediction Systems

Climate Change and Weather ExtremesClimate Change and Weather Extremes

Future Climate ProjectionsFuture Climate Projections



Cold Winter 2005

Warm Winter 2006
Stronger typhoons/ 
hurricanes 2005 & 2006

Drought eastern 
Africa first half  2006

Drought & Bush fire 
Australia 2006

Floods, eastern 
Africa late 2006

Extreme Weather Events increasing over past 2-3 years



Kelantan, 17-20 Dec 2005

Jitra, Kedah,  19 Dec 2005

Perlis, 18 Dec 2005

Terengganu, 13 Feb 2006

This includes extreme weather events in Malaysia This includes extreme weather events in Malaysia 



Lightening caused fire at  Lightening caused fire at  PasirPasir GudangGudang Port, Port, 
JohoreJohore ,   18 April 2006,   18 April 2006

Haze in  Kuala Lumpur                                           Haze in  Kuala Lumpur                                           
on 3 October 2006on 3 October 2006

Flood in Kota Flood in Kota TinggiTinggi , , Johore               Johore               
on 29 December 2006on 29 December 2006

Thunderstorm and Strong Winds at Thunderstorm and Strong Winds at SubangSubang JayaJaya ,      ,      
9 Mac 20069 Mac 2006

Abnormal weather in  2005 & 2006 Abnormal weather in  2005 & 2006 –– Is itIs it due to due to 
Climate Change or Climate Variability?Climate Change or Climate Variability?
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Late onset of 
northeast 
monsoonWarmer sea surface 

temperature

Late onset of 
Australia/Indonesia 

monsoon 

El-Nino  -
Warmer            

sea surface 
temperature

These conditions had caused complex These conditions had caused complex 
interaction within the atmosphere and interaction within the atmosphere and 
ocean circulation systemocean circulation system

Late ending of 
tropical storm 

season



Forecast 
skill

Forecast lead 
time (days)

10 20 30 60 80 90

Weather forecasts

Potential sub-seasonal 
predictability

Seasonal forecasts
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NWP Models today are able to forecast these extreme  weather  events



Rainfall forecasts 
have improved



Typhoon forecasts 
have improved



How about smaller scale severe weather such as tornadoes?
These are more difficult to predict – short lead time

Water Spout at Kudat, 2006



Ensemble-based seasonal forecasts are becoming more reliable

Dis hingga Feb

Mean Precipitation Anomaly (mm): Sep-Oct-Nov 2007Mean Precipitation Anomaly (mm): Sep-Oct-Nov 2007



Seasonal Prediction through the Ensemble approach h as improved the 
accuracy of prediction of

(a)  El Nino evolution 6 months ahead

(b)  Indian Ocean Dipole Events







Ensemble
prediction 
system

� Multi-model and single
model ensembles

� Deteministic models

Decision 
support
system

� Decision support
tools

� Assesments

Observing 
system

� Satellite

� In situ

Social
decisions

Economical
decisions

Environmental
decisions

Weather forecasts

Data

Data 
assimilation 
system

Security 
decisions

End-to-end forecast system require 
decision support tools to enhance 

applications

Example: need to couple weather forecast model to 
hydrological model for flood forecasting



Climate Change and Weather Climate Change and Weather 
ExtremesExtremes
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Source: 
IPCC, 2007

Malaysia

~ 0.1oC per Decade

Peninsular Malaysia

~ 0.5oC per Century



Monitoring Climate ChangeMonitoring Climate Change
Temperature trends?Temperature trends?

positive trend

positive trend

positive trend

positive trend

positive trend

Increased 0.7°C to 1.3°C per half 
century

31 out of 36 Stations recorded highest maximum 
temperature during 1990s and after!



Source:    
IPCC, 2007
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Drier Wetter

Peninsular Malaysia

~ 3% per Decade



Monitoring Climate ChangeMonitoring Climate Change
Rainfall trends?

Annual Total Rainfall
Bayan Lepas
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Annual Total Rainfall
Sandakan

y = -3.0977x + 3120.8
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Annual Total Rainfall
Sitiawan
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Annual Total Rainfall
Changi
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Annual Total Rainfall
Kota Kinabalu
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Between stations, no consistent trend

Both decrease & increase (not significant)



Historical Data Historical Data 
From MMD From MMD 
StationsStations

Since ~1980s:
Increasing 

number of days 
of extreme 

rainfall event 
(exceeding 90 th

percentile of 
total rainfall)   
for several 

stations over 
the Peninsular 

Malaysia



Have tropical cyclones become 
more extreme?



Have tropical cyclones become 
more extreme?

Webster, Holland, Curry and Chang (2005)Webster, Holland, Curry and Chang (2005)
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Webster, Holland, Curry and Chang (2005)Webster, Holland, Curry and Chang (2005)
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Future Climate ProjectionsFuture Climate Projections





Projected global average temperature changes for th e early and late 
21st century relative to the period 1980 – 1999, as calcu lated by multi-
model averages for a low (B1), a medium (A1B) and a high (A2) SRES 
scenario for the decades 2020-2029 (left) and 2090- 2099 (right). (IPCC, 
2007)



Projected global average precipitation changes for the late 21 st century 
(2090-2099) relative to the period 1980– 1999. The estimates are based on 
multi-model average projections for the medium (A1B) scenario for 
December to February (left) and June to August (rig ht). White ar eas are 
where less than 66% of the models agree in the sign  of the chang e and 
stippled areas are where more than 90% of the model s agree in th e sign of 
the change. (IPCC, 2007)

Projected global average precipitation changes for the late 21 st century 
(2090-2099) relative to the period 1980–1999. The e stimates are based on 
multi-model average projections for the medium (A1B) scenario for 
December to February (left) and June to August (rig ht). White areas are 
where less than 66% of the models agree in the sign  of the change and 
stippled areas are where more than 90% of the model s agree in the sign of 
the change. (IPCC, 2007)



Climate Change Impacts/Risks: Five Reasons for Conc ernClimate Change Impacts/Risks: Climate Change Impacts/Risks: Five Reasons for ConcernFive Reasons for Concern



LikelyIncreased incidence of
extreme high sea level
(excludes tsunamis)

LikelyIntense tropical cyclone
activity increases

Likely
Area affected by droughts
increases

Very Likely

Heavy precipitation events.
Frequency (or proportion of
total rainfall from heavy falls)
increases over most areas

Very likely Warmer spells / heat waves.
Frequency increases over most land areas

Virtually certain Warmer and more frequent
hot days and nights over
most land areas

Virtually certain 
Warmer and fewer cold days
and nights over most land
areas

Likelihood of future 
trends based on 

projections for 21st
century using SRES 

Scenarios

Phenomenon and direction
of trend

Projections for Extreme Weather Events (IPCC, 2007)



Concluding RemarksConcluding Remarks

NWP & climate models are converging towards a unifi ed NWP & climate models are converging towards a unifi ed 
weatherweather --climate forecast approach. Ensemble prediction is a n climate forecast approach. Ensemble prediction is a n 
important approach in this technique and is becomin g an important approach in this technique and is becomin g an 
important component for adaptation towards climate and important component for adaptation towards climate and 
weather extremes.weather extremes.

Since climateSince climate --change is expected to lead to more weather change is expected to lead to more weather 
and climate extremes, an essential element in any s trategy on and climate extremes, an essential element in any s trategy on 
adaptation, is to provide society with reliable for ecasts of adaptation, is to provide society with reliable for ecasts of 
specific occurrences of extreme drought/flood/specific occurrences of extreme drought/flood/ heatwaveheatwave etc etc 
on timescales of days, months, seasons:on timescales of days, months, seasons:

�� Seasonal Prediction through the Ensemble approach h as Seasonal Prediction through the Ensemble approach h as 
improved the accuracy of the prediction.improved the accuracy of the prediction.

Reliable decision support system (tools & assessmen ts) is a Reliable decision support system (tools & assessmen ts) is a 
necessary requirement for necessary requirement for Disaster Risk Reduction.Disaster Risk Reduction.



Thank YouThank YouThank You


