*
*x XENSEMBLES * %

Full title: ENSEMBLE-based Predictions of Climate
Changes and their Impacts

Acronym: ENSEMBLES

Project: GOCE-CT-2003-505539
Start: Sept-2004 End: Sept-2009

http://www.ensembles-eu.org



* ¥

MOTIVACION SN

* *
* *ENSEMBLES* %

Las predicciones de la variabilidad natural del
clima y del impacto antropogénico sobre el clima
son intrinsecamente probabilistas.

Esto se debe a “incertidumbres”:
e condiciones iniciales

e representacion de procesos fisicos
clave en los modelos

e factores de forzamiento climatico

Solo se pueden tener estimaciones fiables del
riesgo climatico mediante integraciones de un
“ensemble” de ESM en las que las incertidumbres
estén incorporadas explicitamente.

El proyecto ENSEMBLES proporcionara tales
estimaciones probabilistas.



Situacion anterior de las Predicciones del
Cambio Climatico

CSIO A2 , CSM A2 DMI A2
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Se disponia de un pequeino numero de predicciones
diferentes, pero sin cuantificar su grado de fiabilidad.
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Predicciones climaticas probabilistas
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Las predicciones probabilistas en ENSEMBLES se
compondran asignando diferente ponderacion a
los diversos modelos climaticos globales vy
regionales en funcion del *“ajuste” entre
observaciones y simulaciones.
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From Murphy et al, Nature 2004



Objetivos estratégicos
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e Desarrollar un sistema de prediccion “ensemble” basado en los
principales “state-of-the-art” ESM globales y regionales con
alta resolucion, validados con bases de datos climatologicos
“gridded” en Europa, para producir por primera vez una
estimacion objetiva probabilista de la incertidumbre del
cima futuro en escalas estacionales, decadales o
multidecadales.

e Cuantificar y reducir la incertidumbre en la representacion
de los “feedbacks” fisicos, quimicos, bioldgicos vy
antropogénicos en el Sistema Tierra.

e Maximizar la explotacion de los resultados enlazando los
outputs con una variedad de aplicaciones (agricultura,
salud, abastecimiento de alimentos, energia, recursos hidricos,
sistema de seguros, gestion de riesgos, etc.).
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Producir predicciones probabilistas en escalas
estacionales, decadales y multidecadales, para
explorar los impactos asociados

Integrar procesos adicionales en los modelos
climaticos

Aplicar modelos climaticos regionales con alta
resolucion evaluados con datos climatoldgicos
“gridded” de alta calidad en Europa

Reducir la incertidumbre en las predicciones
climaticas y en las estimaciones de impactos

Incrementar la aplicacion de las predicciones
climaticas

Aumentar el conocimiento cientifico y la provision
de informacion relevante relacionada con los
iImpactos del cambio climatico



Research Themes
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RTl To build and test an ensemble prediction system based on global Earth System Models for use in
the generation of multi-model simulations of future climate in RT2A.

To produce sets of climate simulations and provide the multi-model results needed in other RTs:
RTZA validation RT5, understanding processes RT4, as well as providing boundary conditions and

forcing fields for regional model simulations RT2B.

To provide improved climate model tools developed in the context of regional models, first at 50
RTB km, later at 25 km resolution for specified sub-regions, including provision of a multi-model

based ensemble system for regional climate prediction for use in RT2B.

RTZB To provide ensemble based regional climate scenarios and seasonal to decadal hindcasts for use
in other RTs: understanding processes RT4, validation RT5, and impacts studies RT6.

To advance the understanding of the basic science at the heart of the ENSEMBLES project,
RT4 exploiting integrations performed in RT2A, linking with RT5 on the evaluation of the ensemble

prediction system and feeding back results to RT1.

To perform a comprehensive and independent evaluation of the performance of the ensemble
RT5 prediction system, including the production of high resolution observational dataset, and using

integrations from RT1, RT2A, RT2B and RT3.

To carry out climate impact assessments, including linking impact models to ENSEMBLES
RT6 probabilistic scenarios produced in RT2A and RT2B, in order to develop risk based estimates of

impacts.

To provide scenarios of greenhouse gas emissions, land-use changes and adaptive capacity with
RT7 and without greenhouse gas reduction policies, and test the sensitivity of these scenarios to

climate change.

RT8 Represents the interface between the ENSEMBLES scientific consortium and a wider audience

that includes scientists, stakeholders, policymakers and the general public.




Modelos globales (RT2A)
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Short description of model Expected
Group Pl Model i i
runs to be carried out completion date
ARPEGE + 20th Century hindcasts and
CNRM J-F Royer OPA 8 21st century scenarios October-2006
ECHAM 5 + 20th Century hindcasts and
MPIMET | E. Roeckner MP1-OM 21st century scenarios October-2006
ECHAM 5 + 20th Century hindcasts and
DMI E. Kaas MPI1-OM 21st century scenarios October-2006
EGMAM .
FUB | U.Cubasch | (ECHO-G- 20th Century hindcasts and October-2006
21st century scenarios
MA-Mecca)
METO- P. Stott HadCM3 20th Century hindcasts and October-2006
HC 21st century scenarios
IPSL J-L. IPSL-CM4 20th Century hlndcast_s and October-2006
Dufresne 21st century scenarios
ECHAMA4.6 + .
INGV M. Vichi OPA 8.2 + 20th Century hindcasts and October-2006
LIM 21st century scenarios
ARPEGE + 20th Century hindcasts and
NERSC H. Drange MICOM 21st century scenarios October-2006




Modelos regionales (RT2B)
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Short description of model Expected
Group Pl Model i i
runs to be carried out completion date

. Transient simulations at a 20 km

DMI J.H. Christensen HIRHAM resolution for 1950-2100 September-2007
] Transient simulations at a 20 km

SMHI M. Rummukainen RCA resolution for 1950-2050 September-2007
Transient simulations at a 20 km

KNMI B. van den Hurk RACMO resolution for 1950-2050 September-2007
] . Transient simulations at a 20 km

ICTP F. Giorgi RegCM resolution for 1950-2050 September-2007
METO- Transient simulations at a 20 km

HC R. Jones HadRM resolution for 1950-2100 September-2007
, , Transient simulations at a 20 km

CNRM M. Déqué ALADIN resolution for 1950-2050 September-2007
Transient simulations at a 20 km

MPIMET D. Jacob REMO resolution for 1950-2100 September-2007
Transient simulations at a 20 km

UCLM M. de Castro PROMES resolution for 1950-2050 September-2007

ETH Ch. Erei CHRM Transient simulations at a 20 km September-2007

resolution for 1950-2050




Dominio comun de los RCM
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Emisiones de CO2 {(GTm C f afio)
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¢ Qué escenarios de emisiones se consideraran?: A1B, A2, ;/B2?
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Base de datos de salida de los modelos

Surf. variable

Freq. storage

Surf. variable

Freq. storage

2-m temperature Daily Tot. cloudiness Daily
2-m max/min temp. Daily Sens. heat flux Daily
Max/min skin T Daily Lat. heat flux Daily
SST Daily (00 UT) Momentum flux Daily
10-m wind (u,v) Daily Soil heat flux Daily
Max. wind speed Daily Net SW radiation Daily
2-m spec. humidity Daily Downward SW radiat. Daily
2-m relat. humidity Daily Net LW radiation Daily
Max relat. humidity Daily Downward LW radiat. Daily
Min relat. humidity Daily Top net SW radiation Daily
2-m dew point temp. Daily Top down. SW radiat. Daily
MSLP Daily Top net LW radiation Daily
Surface pressure Daily /7 6 h Sunshine hours Daily
Precipitation Daily Moist. 0.1 m soil layer Daily
Max prec. rate Daily Total soil moisture Daily (00 UT)
Large-scale prec Daily Snow water equivalent Daily (00 UT)
Convective prec Daily Frac. snow cover Daily
Total column water cont. | Daily Total runoff Daily
Snowfall Daily Surface runoff Daily
Evaporation Daily Deep runoff Daily
Pot. evaporation Daily Albedo Daily
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