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OBJETIVOS PROPUESTOS Y ALCANZADOS 

Objective 1: Understanding the climate response to 
volcanic eruptions under different climate conditions (70%). 
 
Objective 2: Assessing the climate model skill related to 
volcanic forcing (100%). 
 
Objective 3: Forecasting the climate response to a new 
volcanic eruption (70%). 



 

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Objective 1: Understanding the climate response to volcanic eruptions 
 
●  Volcanic eruptions (e.g. Pinatubo 1991) cool the atmosphere, with global 

temperature anomalies that can reach several tenth of degrees.  

Global temperature anomaly 
observed after large eruptions 

Swingedouw et al., 2017, 
Franco-Spanish collaboration 



 

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Objective 1: Understanding the climate response to volcanic eruptions 
 
●  Volcanic eruptions (e.g. Pinatubo 1991) cool the atmosphere, with global 

temperature anomalies that can reach several tenth of degrees. 
●  Volcanic eruptions favours a chain of El-Niño - La Niña (3rd year) events. 
●  Tropical cooling and Arctic sea-ice growing induce a drastic decrease of 

NAO- conditions the 3rd year after an eruption. 

NAO- occurence in function 
of Arctic sea-ice extent,  

Ménégoz al., 2017, Franco-
Spanich collaboration 
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Objective 1: Understanding the climate response to volcanic eruptions 
 
●  Volcanic eruptions (e.g. Pinatubo 1991) cool the atmosphere, with global 

temperature anomalies that can reach several tenth of degrees. 
●  Volcanic eruptions favours a chain of El-Niño - La Niña (3rd year) events. 
●  Tropical cooling and Arctic sea-ice growing induce a drastic decrease of 

NAO- conditions the 3rd year after an eruption. 
●  The dynamical response to volcanic forcing has a low signal-to-noise ratio, 

and its is modulated by natural Atlantic Multi-decadal Variability (AMV). 

Ménégoz al., 2017, Franco-Spanish collaboration 



 

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Objective 2: Forecasting the climate response to volcanic eruptions 
 
●  The dynamical response of the NAO and ENSO to volcanic eruptions is 

model-dependent and has a low signal-to-noise: it is challenging to assess! 

Swingedouw et al., 2017, 
Franco-Spanish collaboration 



 

Objective 2: Assessing the climate model skill related to volcanic forcing 
 
●  A large part of the skill of decadal forecast systems is directly related to 

volcanic forcing in retrospective hindcasts. 
●  ENSO skill is not affected by volcanic forcing in EC-Earth forecasts. 

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Temperature forecast, years 1-3, 1961-2001; (a) skill and contributions from (b) 
initialisation and (c) volcanic forcing, Siegert et al., 2017; Ménégoz et al., 2018 

(b) Initialisation (c) Volcanic forcing (a) Total skill 



 

Objective 3: Forecasting the climate response to a new volcanic eruption. 
 
●  Defining volcanic forcing in real-time forecasts 

=> Two protocols have been tested and validated (Ménégoz et al., 2018) 
●  Multi-model forecast over 2015-2020 including a fictitious Pinatubo eruption  

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Multi-model global temperature 
anomaly forecasted after a 
2015 Pinatubo eruption, BSC 
technical report, in preparation. 



 

Objective 3: Forecasting the climate response to a new volcanic eruption. 
 
●  Defining volcanic forcing in real-time forecasts 

=> Two protocols have been tested and validated (Ménégoz et al., 2018) 
●  Multi-model forecast over 2015-2020 including a fictive Pinatubo eruption 
●  Developing a new scheme for stratospheric aerosol forcing in EC-Earth. 

  

 

RESULTADOS CIENTÍFICO-TÉCNICOS 
 

Global temperature anomaly estimated 
from the era-interim reanalysis and 
simulated over 1990-1995 excluding 
(background level) and including the  
Pinatubo forcing with a “simple” and a 
“full” scheme, ongoing task. 



 

RESUMEN DE LOS RESULTADOS DEL PROYECTO



 

FORMACIÓN DE PERSONAL 



 

INTERNACIONALIZACIÓN DE LA INVESTIGACIÓN  

 

 

 

 



 

Otros aspectos destacables relacionados con el 
proyecto 

 

 



 

 

EJECUCIÓN DEL PRESUPUESTO
 

Concepto Ejecutado: 
 Cantidad y (%) 

Existen cambios 
relevantes 
respecto a 

solicitud original? 
(*) 

Inventariable 2 012,91 € (100%) No 

Personal 94 230,34 € (84%) No 

Fungible 1 505,80 € (25%) No 
Viajes y dietas 3 907,06 € (21%) No 

Total  99 643,20 € (72%) No 



 

 

PLANTEAMIENTO FUTURO
 

 

 


