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RT1 Progress and Plans

Development of Ensemble Prediction Systems

Aim

Build and test ensemble prediction systems based on global Earth
System models developed in Europe, for use in generation of
multi-model simulations of future climate

Coordinators James Murphy, Tim Palmer
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WP1.1 Construction of new Earth System models
Partners: CNRS(IPSL+LGGE), DMI, INGV, METO-HC, MPIMET

New earth system models constructed.
Will be available for use in stream 2 simulations of climate change
Ensemble sizes will be limited by the expensive nature of the models
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Validation of CO2 in IPSL Earth System model
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Improved simulation of aerosols in HadGEM1a

Early HadGAM1 HadGAM1a

MODIS

Aerosol Optical Depth increased by 55%
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multi-model perturbed physics stochastic physics

3 models à 9 members
= 27 members

9 models à 1 members
= 9 members

1 model à 9 members
= 9 members

Stream I seasonal forecasts 1991-2001 May & Nov start dates: RMSE
and spread

RMSE stdev RMSE persistence

near-surface temperature Nino3
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seasonal forecasts 1991-2001 Nov start dates: ACC for months 2-4

surface temperaturemodel 1 model 2

model 3 model 4
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multi-model
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multi-model
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December-February Precipitation bias (mm/day)
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multi-model perturbed physics stochastic physics

Stream 1 decadal hindcasts: mean drift SST Nino3

start dates:
1965 and 1994

start dates:
1991 - 1994

start dates:
1965 and 1994
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Initialising climate models from observations reduces
biases in decadal predictions

Mean bias in hindcasts of global mean surface temperature

Hindcasts
initialised
from pre-
industrial

Hindcasts
initialised
from recent
observations





Page 20ENSEMBLES General Assembly, Lund, November 2006

Centennial climate predictions

RT1 is focusing mainly on the development
of perturbed physics approaches, assessed
alongside multi-model approaches (RT2A,
IPCC AR4)
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HadCM3 Ocean Perturbed Parameter Ensemble

Global mean temperature
change under 1%/year
CO2 forcing

16 member ensemble perturbing key parameters controlling (mainly) transport
processes in HadCM3

Latin Hypercube design
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Ocean Parameter Ensemble

Standard
deviation of 20-
year mean SAT
in years 61-80
of 1%
ensemble

Standard
deviation of 20
year mean
precip in years
61-80 of 1%
ensemble

Regions blanked where std dev. is not significantly larger than
that expected from natural variability
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Sulphur-Cycle Parameter Ensemble

16 member ensemble perturbing key parameters controlling
HadCM3 sulphur cycle scheme

Latin Hypercube design


