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The Idea behind DEMETER

_| Growing demand for reliable seasonal

_| Two main sources of uncertainty
error in initial conditions
error in model formulation

_| Install a Multi-Model Ensemble System

| Evaluate the skill and potential utility
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Multi-model ensemble system

* DEMETER system: 7 coupled global circulation models

Partner Atmosphere Ocean

ECMWF HOPE 4 start dates per year
LODYC OPA 8.3 6 months hindcasts
i OFAS.] 9 member ensembles
CERPACS OFASS 3 ocean analyses, 4 +SST pert
%ﬁ% ****** : ;:;\j] ERA-40: ocean forcing and
MO — atmospheric initial conditions

* Hindcast production for: 1980-2001 (1958-2001)
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Verification
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Brier score and its decomposition

* Measures the quadratic distance between forecast and
verification probabilities for binary events (negatively

oriented) | W ,
BSZN;(pn _On)

* The Brier score can be split into three terms that measure
different aspects of the forecast quality

Brier Score = Reliability — Resolution + Uncertainty
Reliability: forecast prob. vs. observed relative

Resolution: ability to issue reliable forecasts close to 0% or
100%

Uncertainty: variance of observations frequency in sample
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Single vs. multi-model: Brier score
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1 month lead, start date May, 1987 - 1999
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Impact of ensemble size: Precip (JJA)

single model (9)

Precipitation, RPSS over Tropics
Model: DEMETER  ECMWF_grande
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End-user modelling

DEMETER ensemble hindcasts input for
health application (malaria model)
agriculture application (crop model)

Basic ideaq:
explore utility of DEMETER hindcasts

give range of uncertainty

Main problemes:
sparse data to validate malaria in Africa
need of downscaled data



Whedat vield predictions

using downscaled DEMETER multi-mnodel data
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ERA-40 Multi-Model: Ens-mean
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Summary
DEMETER multi-model hindcasts data set:
22 yedars available for 7 models (1980 — 2001)
28-44 years available for 5 models (1958 — 2001)

Extensive diagnostics and data publicly available
Multi-model improves over single-model ensembles:

main improvement due to reliability
skill also improves because of increase in resolution

— ' of low.f ability in skill and calibrat
Applications:

end-fo-end systems for seasonal prediction -> actual

~feasibility of skilful predictions: malaria incidence, crop
yidige future:

EU-funded ENSEMBLES project (starts April 2004)
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