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Outline

A Introduction to climate predictions & their application
to key sectors of the society

A Predictability of seasonal forecast simulations

A Potential applications of climate predictions to
agriculture and water management. Related projects

A Preliminary results

A Conclusions
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Use of climate predictions in Europe
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Use of climate information

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 @rc 9 s
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How can we predict climate for the coming season if v
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

WEATHER
FORECASTS

The predictions are based on the initial conditions
N of the sea surface temperature, snow cover or
CLIMATE sea ice, which have a slow evolution that can
PREDICTIONS ’
range from few months to years
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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.

LIMITATIONS:

AAssumption that future conditions will be similar to past
conditions

ABased on a finite sample of events (limited in time, not fully
representative of what can happen in the future)

ANeglect atmosphere dynamics such as those caused by
climate change

ACan not predict events that have never happened before
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Sources of seasonal predictability @ Qux

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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FIGURE 1| Correlation between the ERSST*® SST Nifio 3.4 index (average temperature over 5°N-5"S, 170°~120"W) and the GPCCv5*° gridded
precipitation over the period 1960-2009. (a) March to May, {b) June to August, (c) September to November, and (d) December to February.



EXCELENCIA
SEVERO
Barcelona OCHOA

Supercomputing
Center
Centro Nacional de Supercomputacion

APPLICATIONS



Application to key sectors S, S
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Climate service

Climateservicefor windenergy for insurance
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Potential applications
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Anticipate and respond to future
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Climate predictions for agriculture @” O
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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

MARS approach

Winter Wheat
Phenology

Harvest
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Crop growth simulation ‘ : ast

Source: Toreti, 2015. EUPORIAS
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Vineyard
Weather forecast Sub- Climate predictions Climate projections
Seasonal Decadal
seasonal
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

Grow cycle

management

Pathogen pressure, abiotic stresses

Productivity, quality

Harvest date and duration
l

Adapted from: Antonio Graca, Sogrape Vinhos SA, 2014

Crop forcing
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Time
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Climate predictions-water management@z:::;:w«w Qe

Predicting the evolution of water reserves

Seasonal forecast

Source: Catalan Water Authority (ACA)
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