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How is forecasting carried out?

Recent global atmospheric 
wind, rain, solar heating etc

Global Coupled Climate model
Ensembles

Ocean observations
Including ARGO floats
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Multi-model
Ensemble
Products

Sea Surface Temperature 

Ensembles

See Vitart et al 2007

• WMO: 11 “Global Producing centres”

• Limiting factor - Computing power

How is forecasting carried out?

Limiting factor Computing power
• Resolution (2x horizontal needs 8x power)

• Complexity (e.g. currently models don’t 
include the stratosphere; needed for EUWS) 

• Size of ensemble (GloSea4 has 42)

• Number of hindcasts/calibration

• Forecast initialisation
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Certainty and the role of chaos

• Boundaries (fixed for daily forecasts): 
• Ocean/land surface temperature

• Atmospheric constituents and radiative properties

• Solar irradiance
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http://en.wikipedia.org/wiki/File:Lorenz_attractor_yb.svg

Certainty and the role of chaos

• Chaos => 
• cannot forecast with certainty

• ranges may still be predictable – and useful

• ensembles/ multi-model ensembles
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How are long range forecasts possible?

• Oceans store heat which leads to system memory
• Top 3 meters hold more than entire atmosphere

• Additional solar heating at tropics flows to poles

• 50% of this is moved (slowly) by the oceans

• Other features with memory
• Land and surface vegetation

• Snow and ice

• Aerosols

• All persist and evolve; influencing climate over months/weeks/yearsAll persist and evolve; influencing climate over months/weeks/years

• Natural modes and cycles
• Coupled ocean/atmospheric effects

• e.g Day/Night,  Seasons,  El-Nino
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How are long range forecasts possible?

• El-nino – globally important
• Atlantic tropical cyclonesAtlantic tropical cyclones

• Australia – bush fires (El-Nino) / flooding (La- Nina)

• European winters (El-Nino => moderate)

• Understanding physical characteristics =>
• Hierarchy of predictable phenomena

• More skill than traditional statistical forecasts

• Allow for complex, non-linear interactions
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Measuring skill – how good are the forecasts?

• Anomaly correlation coefficients (ACC)

• Root mean square error• Root mean square error

• Ignorance

• Weather roulette – equivalent interest rates

• Brier skill score http://en.wikipedia.org/wiki/File:Roulette_-_detail.jpg
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What can be done well at present?

• Pacific SSTs – 6 months ahead 
(ACC 0 86)(ACC = 0.86)

• Atlantic TC basin frequency from 1/6 
(ACC = 0.81, compared to statistical forecasts ACC=0.39)

• Atlantic TC basin frequency from 1/11 
(ACC=0.4)

• Average TC basin frequency over 5 years 
(ACC=0 75 compared to ACC=0 4 for 5 year running mean)(ACC=0.75 compared to ACC=0.4 for 5 year running mean)

• All are more skilful than climateology

• Many become more skilful in years with a significant event
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Atlantic tropical cyclones – beyond seasonal

• Using Met office 
model DePreSys…model DePreSys…

= ACC for model

= 5 year running mean

• Recent increase in 
activity not just caused 
b t l i tiby natural variation

• GHGs - manmade

• Aerosols - manmade

• Solar/ Volcano
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Agenda

Insurance 
considerations
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Agenda

What might the 
future hold?
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How good will forecasts be in 5-10 years?

• IPCC process is leading to rapid advancement

• Continued collaboration between governments essential

• Deeper understanding of physical processes

• Higher resolution

• Understanding teleconnections

• Focus on insurance relevant issues – e.g. landfalling storms
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In summary…

• Weather matters

• Forecasting becoming ever more sophisticated

• Physical processes and memory => skill

• But…
… significant residual uncertainty

• Many behavioural factors will affect uptake amongst insurers

26

Questions or comments?

Expressions of individual views by 
members of The Actuarial Profession 
and its staff are encouraged.

The views expressed in this presentation 
are those of the presenter.
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