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Barcelona Supercomputing Center 

ÅCreated in 2005; 450 employees 

ÅResearch, develop and manage 

information technology 

ÅFacilitate scientific progress and 

its application in society 
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Outline 

Å Introduction to climate predictions & their application 

to key sectors of the society 

 

ÅPredictability of seasonal forecast simulations 

 

ÅPotential applications of climate predictions to 

agriculture and water management. Related projects 

 

ÅPreliminary results 

 

ÅConclusions 
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Temporal horizons of climate science 

Initial-value driven 

Boundary-condition driven 

(1-15 days) 

Sub-seasonal 

to seasonal 
Decadal 

(2 weeks-18 months) (18 months-30y) 
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Use of climate predictions in Europe 

Because prediction quality (skill) and reliability in Europe is low & 

varies depending on: 

 

(1) geographical area, 

(2) time of the year 

(3) the climate variable 
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Seasonal forecast predictability 

How can we predict climate for the coming season if we 

cannot predict the weather next week? 

The forecasts are based on the initial conditions of 

the atmosphere, which is highly variable and 

develops a chaotic behaviour after a few days 

The predictions are based on the initial conditions 

of the sea surface temperature, snow cover or 

sea ice, which have a slow evolution that can 

range from few months to years 

CLIMATE 

PREDICTIONS 

WEATHER 

FORECASTS 
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Climatology 

TRADITIONAL APPROACH 

 

Traditionally, the users apply retrospective climatology (i.e. the 

average conditions of the last 30 years) in order to have an 

estimation of the expected values of climate variables. 

 

Å Assumption that future conditions will be similar to past 

conditions 

Å Based on a finite sample of events (limited in time, not fully 

representative of what can happen in the future) 

Å Neglect atmosphere dynamics such as those caused by 

climate change 

Å Can not predict events that have never happened before 

LIMITATIONS: 
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Sources of seasonal predictability 

ENSO is the most important source of predictability at seasonal timescales 

(Doblas-Reyes et al. 2013). Other sources: the North Atlantic Oscillation, 

etc. 
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Application to key sectors  

www.seasonalhurricanepredictions.org www.project-ukko.net 

Climate service 

for insurance Climate service for wind energy 



10 

Potential applications 

AGRICULTURE WATER 

HIATUS 

Interanual to decadal - wine 

SECTEUR 

User engagement and information 

requirements ï wine 

VISCA 

Vineyardôs integrated smart climate 

application ï seasonal to decadal - wine 

INDECIS 

User-oriented climate indicators - wine 

Seasonal ï food security 

Anticipate and respond to future 

hydrological extreme events 

Support European initiatives for 

better management of climate-

related risks 
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Climate predictions for agriculture 

Testing seasonal forecast for MARS: BSC and JRC are exploring how 

the MARS Crop Yield Forecasting System (MCYFS) could ingest the 

seasonal forecast for a future operational use 

 

 

Source: Toreti, 2015. EUPORIAS 

MARS approach 

Seasonal forecast 
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Climate predictions for agriculture 

Weather forecast 
Climate predictions 

Sub- 

seasonal 
Seasonal Decadal 

Climate projections 

Time 

1-15 days 15-60 days 1-18  months 2-30 years 30-100 years 

Applications Siting, choice of scion variety and 

rootstock. 

Assessment of water needs 

Wine style 

Grow cycle 

management 

Pathogen pressure, abiotic stresses  

Productivity, quality 

Harvest date and duration 

Crop forcing 

Adapted from: Antonio Graça, Sogrape Vinhos SA, 2014 

Vineyard 
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Climate predictions-water management 

Predicting the evolution of water reserves 

Source: Catalan Water Authority (ACA) 

Seasonal forecast 


