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The bridge between climate data and action
Climate services are the provision and use of climate data, 
information and knowledge to assist decision-making.
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2023 - 

Postdoctoral 
researcher in climate 
services (BSC)

S2S predictions for the 
energy and agricultural 
sectors, projections to 
support urban adaptation to 
climate change.

2019 - 2023

PhD, University of 
Leeds (UK)

Modulation of ENSO and its 
impacts by the mean 
climate state

2017 - 2018

MRes Climate and 
Atmospheric Science 
(University of Leeds, 
UK)

Special focus on large-scale 
climate dynamics, ENSO 
teleconnection to Europe via 
the stratosphere

2010 - 2015

Environmental 
Science (Universidad 
Autónoma de Madrid)

Prácticas en AEMet y TFG 
en la NAO y episodios de 
contaminación atmosférica 
en Madrid



  Step 1: co-production

● ¿ What sources of climate information do they use?

● ¿Which variables are key for their decision making processes?

● Critical thresholds (frost days, heat waves) each case requires redefining tailored 

climate indicators

● What times of the year are important and for which decisions?

● Identify best ways to communicate climate information (web platform, bulletins, 

forecast outlooks, etc)



Variations within seasons and years
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Ed Hawkins #ShowYourStripes https://showyourstripes.info/

Climate change

Timescales

https://showyourstripes.info/


Different timescales - different actions
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How do we make climate 
predictions?
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Fig. World ocean review

How do we make predictions? With climate models

Digital representations of the planet that solve 
equations and replicate the interactions between 
the different components of the climate system 
(atmosphere, biosphere, cryosphere, ocean).

Solving these equations, as well as using the data 
produced by the models, requires great 
computational power. For this, we use 
supercomputers.

MareNostrum5 en BSC
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Fig. Global circulation model (GCM) diagram | Edwards 2010

 

The models have grids that exchange 
energy both horizontally and vertically 
(between layers).

Processes that occur at small scales (for 
example, cloud formation) are not explicitly 
resolved in general circulation models 
(GCMs). Instead, approximations or 
“parameterizations” are used.

The horizontal resolution of global models 
is typically around 100 × 100 km.

Climate models



Soret et al., 2024 

● Climate predictions are produced 
operationally with prediction systems 
that simulate the different components 
of the climate system and their 
interactions. 

● These predictions are generated in a 
probabilistic way to take into account 
the uncertainty that affect the 
predictions (initial state, model 
parametrizations, etc…) 

● Initial conditions are slightly perturbed, 
leading to different initial conditions 
and trajectories of the climate system. 
These are known as “ensemble 
members”.

Probabilistic information
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startR
retrieve data and 

parallel 
distributed 
processing

CSTools
Climate Services Tools - 

MEDSCOPE Toolbox
MEDiterranean Services Chain based On 

Climate PrEdictions
 

THREDDS 

CSIndicators
Climate Indicators for Impact 

Analysis
 

s2dv
 

multiApply paradigm
 

SUNSET integrates our R packages into comprehensive climate data processing workflows.

Climate Forecast Analysis Tools: R ecosystems 

SUNSET (SUbseasoNal to decadal climate forecast 
post-processing and asSEssmenT suite) 

Núria Pérez-Zanón, Victòria Agudetse, LLuis Palma, An-Chi Ho, Carlos 
Delgado-Torres, Nadia Milders, Eren Duzenli, Alba Llabrés-Brustenga, Bruno 
de Paula Kinoshita, Pierre-Antoine Bretonnière, and Ángel G. Muñoz
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 Step 2 - Forecast quality assessment

Allows us to understand how 
well or bad the variables of 
interested are predicted by 
forecasting systems. 

Select the metric depending 
the type of forecast you will 
offer.
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 Step 2 - Forecast quality assessment

Scorecards help assessing at a glance a number of skill metrics - how far in advance can we predict 
a variable over Iberia?

We can use alternative sources of climate information to complement a forecast… 
the climatology!



Co-production of climate services
Subseasonal to seasonal (S2S)
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Dormancy

                              

November  December     January       February       March           April              May             June            July            August      September    October      

Foliation Fructificación
Sprouting Flowering Harvest

Ripening
Veraison

Spring frost (Tmin<0°C)
Activation temperatures Tmean>10°C, 
depend on location and variety)

Minimum temperature (Tnn) 
Affects the bud sprouting Heat waves (Tmax>35°C). The plant closes its stomata and 

uses less energy to grow

Growing degree days. Accumulation of heat above 10°C. Key predictor of phenological phases

Mildew. Funghi that affects leaves and appears when 
Tmean>10°C and precipitation is > a 10 l/m2.

Accumulated solar radiation. 1500/1600 hours of Sun per year are needed

Precipitation forecasts help planning pruning and irrigation

Standardised Precipitation - Evapotranspiration 
Index (SPEI) conditions the weight of the grapes

  

Phenology - uses in the viticulture sector

● Anticipation for better vineyard operations management

● Identification of time periods with high demand for labor and 

inputs

● Calendar of optimal timing for treatments with greater 

temporal precision

● Identification of probable harvest periods

● Anticipation of adverse weather conditions



Vendimia

Envero

Floración

Brotación

Permite anticipar 
fases fenológicas y 
comparar este año 
con los anteriores

Phenology - uses in the viticulture sector

Growing degree days, o 
integral térmica: 
Acumulación de grados al 
día por encima de 10°C



Co-production of climate services
Long term planning - Adaptation in urban environments
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● Primero 

○ noviembre 2024, BSC

○ temas abiertos (ciencia, políticas, 
participación ciudadania)

● Segundo 

○ septiembre 2025, Lleialtat Santsenca
○ temas concretos (refugios climáticos, 

espacios verdes, calidad del aire, 
vivienda, vulnerabilidad, enfermedades 
transmisibles)

Talleres de salud y calor



Cities are getting warmer

…but heat is just one piece in the puzzle of climate change adaptation in cities



3 or more days above the 98th percentile

Meteocat’s heat waves - communicating climate risks

3 or more days above the 98th percentile (this is calculated with average Tmax from June to August 2012-2021 period). 
-> Summer will be longer in the future, would not make sense to use this reference period



Tropical nights
Nights per year with minimum temperature above 20°C

● Barcelona will experience more than 100 tropical 
nights per year at the end of the 21st century

● Prevents human’s body to cool off during the night



Dry days per year
The importance of the bigger picture

● Not a big change in Barcelona, but the main river basins will receive much less water, translating 
into water restrictions in Barcelona and other big cities and municipalities



Implications for climate shelters in Barcelona

More than 350 climate shelters 44 are parks

Watering the plants is forbidden 
during drought emergency 
situations (like the one in the last 3 
years in Catalonia)
Risk of parks-shelters 
dissappearing



Increase the resolution of climate predictions keeping their quality.

100 km 25 km

Increasing spatial resolution: statistical downscaling



Climate information delivery
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Web platforms
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Bulletins
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Analysis of the recent state 
of the climate.
Anomalies, significant events, weather 
regimes analysis.

Discussion of subseasonal 
and seasonal forecasts.
ENSO and European climate. Weather 
regimes, potential events with impacts on 
the energy sector.

Climate briefings



The bridge between climate data and action
Climate services are the provision and use of climate data, 
information and knowledge to assist decision-making.



Thanks for your 
attention!

paloma.trascasa@bsc.es

May 4th, 2026
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