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Prospects for decadal prediction?

 Excellent prospects that decadal
predictions will be made

 Modest prospects that skillful
decadal predictions will be made

 Improving prospects for suitable
use of decadal predictions



Decadal prediction motivations

 Existence of “long timescale”
processes

 Results of predictability studies
 Demonstrations of forecast skill
 Scientific interest
 Societal importance of modestly

skillful decadal prediction



Decadal predictability and prediction

 Appeals to “long timescale”
processes
 externally forced (GHG+A, volcanoes,

solar, ….)
 internally generated

 oceanic mechanisms (AMO, SO, …)
 coupled processes

 PDO, AMO, …
 modulation of atmospheric modes (PNA, NAO,

NAM, SAM, ….)

 atmospheric processes  (?..)



What’s special
about decadal
timescales?

 Not much according to
spectra

 (e.g. Pelletier,1997)



Modes of climate variability according
to the AR4



Modes of Variability

 Modes of climate variability cover a range of
timescales
 can have decadal variation in strength/envelope

 For Modes:
 how do we properly characterize a mode
 how do we determine its predictability
 how do we assess its importance
 is there mode interaction

 Area of active research but we really don’t
understand the physics behind most “modes”

 No governing equations for modes



Long timescales

 clearly exist in the system
 forced component becoming more

important
 internally generated component may have

“modal” aspects which require much
research to understand

 long timescale modes generally live in the
ocean but we need to investigate also
their impact over land



Decadal prediction motivation

 Existence of “long timescale”
processes

 Results of predictability studies
 Demonstrations of forecast skill
 Scientific interest
 Societal importance of modestly

skillful decadal prediction





How do we determine the predictability
of the system on decadal timescales?

 Perfect model predictability studies
 Griffies and Bryan (1997)
 Boer (2000)
 Collins (2002)
 Collins et al. (2006)
 Latif et al., (2006)
 and others

 Potential predictability studies
 Boer (2004, 2006)
 Pohlmann et al. (2004)
 Predicate (2000-2003)
 and others

 We also begin to investigate forecast skill
 Smith et al. (2007)
 Keenlyside et al. (2008)
 Pohlmann et al. (2008)



Climate prediction of long timescale
internally generated variability

• “early days” coupled
 climate change simulations
• forcing is weak early in
  the simulation 
• gives information on 
 “predictability” of internally
  generated variability
• “long” timescales



Long-timescale predictability study

 Not able to overcome
culture shock at MPI
to use their utilities
etc.

 Later, CCC managed
to produce several
runs

 Initial “perfect model”
predictability
estimates from
CCCma model

Boer,2000: Clim Dyn

decadal perfect model predictability



Collins, 2006







The challenges of predictability

 to identify the mechanisms associated
with regions/modes of predictability

 to better understand the connection
between oceanic modes and terrestrial
climate variability

 to investigate predictive skill by means of
(multi-model) prognostic decadal
predictions



Decadal prediction motivation

 Existence of to “long timescale”
processes

 Results of predictability studies
 Demonstrations of forecast skill
 Scientific interest
 Societal importance of modestly

skillful decadal prediction







Forced and internally generated
variability for predictions of temperature

forced

noise

internal

forced
internal

noise

Multi-decade Next decade



Decadal prediction motivation

 Existence of to “long timescale”
processes

 Results of predictability studies
 Demonstrations of forecast skill
 Scientific interest and opportunity
 Societal importance of modestly

skillful decadal prediction





Many scientific “opportunities”

 improved models
 analysis of variability and of modes of variability
 improved analysis methods especially in the

ocean
 for model initialization
 for verification
 for model development

 ensembles
 ensemble generation
 multi-model ensembles

 prediction studies and the DHFP
 WCRP/WSIP/WGCM coordinated project



DHFP2

“Off the shelf” 
CGCM

Simple
initialization 

Ocean data assimilation
from analyses

DHFP1

CGCM development

2D Var after Tang 

et al. (JGR 2004)
Improved errorcovariances

Atmospheric initializationInsertion of reanalyses Atm data assimilation

Land initialization

GHG and other Forcing

Coupled Forecast System Parallel
Development Path at CCCma(p)

Analysis and
 Verification



International scientific interest





The Decadal Historical
Forecasting Project

Based on the Aspen Protocol



Decadal predictability motivation

 Existence of “long timescale”
processes

 Results of predictability studies
 Demonstrations of forecast skill
 Societal importance of modestly

skillful decadal prediction



 climate related diseases
 agricultural planning
 drinking water
 sea level rise
 tourism
 forest planning
 fisheries
 arctic navigation
 permafrost and methane gas emissions
 electrical power generation
 shipping and offshore construction
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Emerging national activities to support
(appropriate) use of decadal prediction
information

 UKCIP in the UK
 CIC in Germany
 Climate Services in US
 …..



Prospects are good for decadal
prediction

 Existence of  “long timescale”

processes - ΡΡ
 Results of predictability studies - ΡΡ

 Scientific interest - ΡΡ
 Demonstrations of forecast skill - ΡΡ
 Societal importance of modestly

skillful decadal prediction – ΡΡ



end of presentation


