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O v e r v i e w

Many people involved in the project:
DWD: Barbara Frueh, Andreas Paxian, Klaus Pankatz, Katja Reinhardt
BSC: Balakrishnan Solaraju Murali, Francisco Doblas-Reyes, Nube González-Reviriego, Andria Nicodemou, 
Louis-Philippe Caron
CMCC: Eirini Tsartsali, Panos Athanasiadis, Stefano Materia, Silvio Gualdi
Met Office: Nick Dunstone, Julia Lockwood, Adam Scaife, Doug Smith, Leon Hermanson, Hazel Thornton

• EU C3S funded project (C3S_34c) to:
co-develop prototype decadal climate services for sector users

• Four research institutions, four decadal prediction systems, four sector users: 
 four prototype decadal climate services

• 18-month project that finished in June this year

• Here I’ll give a brief overview of the four prototype decadal climate services 
developed and outline the key lessons we learned
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R o b u s t  d e c a d a l  h i n d c a s t  s k i l l  u s i n g  l a r g e  
m u l t i - s y s t e m  e n s e m b l e s

NAO shown to be skilful on decadal 
timescale – Smith et al 2020 (Nature)

Skilful predictions of European winter temperature, rainfall 
and pressure anomalies during 1986-1997

Smith et al 2019 Smith et al 2020

Years 2-9
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O p e r a t i o n a l  d e c a d a l  p r e d i c t i o n s

Web site: http://www.wmolc-adcp.org

Lead centre: Met Office

International effort

WMO operational decadal predictions

http://www.wmolc-adcp.org/


Climate
Change

O p e r a t i o n a l  d e c a d a l  c l i m a t e  s e r v i c e s

“It is about as likely as not (40% chance) that at least one of 
the next 5 years will be 1.5°C warmer than pre-industrial 
levels and the chance is increasing with time”

• Issued annually, the Global Annual to Decadal 
Climate Update uses the decadal forecasts 
collected by the WMO Lead Centre.

• Currently presents annual mean year 1 and years 1-
5 forecast maps for: temperature, precipitation and 
sea-level pressure. 

• It also gives forecasts of large-scale indices such as 
global mean surface temperature, AMV and Nino3.4.

Need regional decadal climate services for sector users…
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O v e r v i e w  o f  s e c t o r s  a n d  p a r t n e r s
INSURANCE

AGRICULTURE

ENERGY

INFRASTRUCTURE

(partner: Willis Re) (partner: Enel)

(partner: Joint Research Centre)(partner: Wupperverband)

Predictions of 5 year N. Atlantic hurricane 
activity and US total insured losses

Predictions of 10 year precipitation 
for hydropower industry

Predictions of 3 year high-resolution SPEI 
drought index for water management.

Predictions of 5 year SPEI drought for global 
wheat producing regions
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A g r i c u l t u r e  p r o t o t y p e  d e c a d a l  s e r v i c e

• Joint Research Centre (JRC) 
interested in predictions of 
global wheat production

• Need to tailor forecast for 
each region according to 
local harvest month

• Standardized Precipitation 
Evapotranspiration Index 
(SPEI) is calculated over 
preceding 6 months growing 
season

More details in final 
talk of session by 

Bala Solaraju-Murali



Climate
Change

E n e r g y  p r o t o t y p e  d e c a d a l  s e r v i c e

• ENEL interested in decadal predictions of 
precipitation for hydropower

• Direct model forecast precipitation is not skilful
• However, can use forecast NAO as a predictor…

Observed NAO is strong driver 
of Ebro rainfall variability

Using forecast NAO as a 
predictor is skilful 

r=-0.81 r=0.56

Large ensembles required for skill 
in NAO and hence Ebro rainfall

More details 
in next talk by 
Eirini Tsartsali
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I n f r a s t r u c t u r e  p r o t o t y p e  d e c a d a l  s e r v i c e
• Wupperverband are interested in decadal 

drought indices for water management in 
the Wupper catchment of NW Germany 
and requested high-resolution predictions 
at 11km resolution

• Empirical-statistical downscaling was 
performed using EPISODES (Kreienkamp
et al 2018) from GCM output over wider 
Northern Europe region

• Due to daily data requirements only 10 
member MPI-ESM system could be used 
to calculate required SPEI drought indices

• Feb-Apr for years 1-3 was selected as 
skilful for 2019 based forecast. However, 
when new MPI system ran, this was no 
longer skilful

• => multi-system large ensembles give 
most robust estimate of prediction skill
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I n s u r a n c e  p r o t o t y p e  d e c a d a l  s e r v i c e  - 1

• Willis Re involved in 
(re)insurance industry and 
interested in decadal 
predictions of N. Atlantic 
tropical storm activity and 
ultimately insured losses 
along US coastline 

Caron et al 2018Smith et al 2010

Previous papers show skilful initialised decadal 
predictions of N. Atl tropical storm frequency

SST index MDR-TROP chosen 
for this climate service



Climate
Change

I n s u r a n c e  p r o t o t y p e  d e c a d a l  s e r v i c e  - 2

Use the statistical relationship in 
hindcast between the predicted yr2-5 
MDR-TROP index and the observed N. 
Atlantic hurricane activity (ACE) to 
make forecast. 
2020-2024 is forecast to be very active

Here we also attempt to predict total 
loss in $USD. 
Relationship is non-linear and has large 
uncertainty due to very extreme loss 
events from major hurricanes hitting 
population centres (e.g. hurricanes 
Andrew, Katrina)
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C o - d e v e l o p m e n t  a n d  p r e s e n t a t i o n

Regular discussions with engaged 
user throughout the co-development
A common 2-page template was 
designed for the climate service 
‘product sheets’
These were presented at a 
‘showcase event’ in Feb 2020 where 
a wider group of sector users were 
invited to give broader feedback
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Now live on C3S website:

Update for November 2020 forecasts soon…

https://climate.copernicus.eu/sectoral-applications-decadal-predictions

https://climate.copernicus.eu/sectoral-applications-decadal-predictions
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Some of the lessons learned…

Users:
• Users generally see potential value in decadal climate services, but need more examples
• Co-development successful – could be taken further to more user centric variables
• Need to find common language and avoid climate science and statistical ‘jargon’
• Some difficulties found interacting with insurance sector in particular - commercial sensitivity
• Common format of product sheet helpful in this project but could be better tailored by sector need
• Need to explore more practically ‘useful’ verification scores for users

Scientific:
• Use of large ensembles (often using multiple systems) key to robust skill
• Use of skilful large-scale circulation indices can give improvements over gridpoint model output
• Close gap between seasonal and decadal - ‘interannual’ timescale of user interest

How to facilitate more decadal climate services:
• Improve skill  (e.g. larger ensembles, higher resolution)
• Stimulate ‘intermediate’ users (e.g. scientific consultancy) to explore decadal services
• Improve availability/access/usability of decadal prediction data (e.g. webportal and tools)
• Need to gain user confidence by demonstrating useful real-time forecasts

Thanks for listening.
BAMS article in prep. (Dunstone et al 2022)

Skilful and useful sector decadal climate services are possible!
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P r o j e c t / d e v e l o p m e n t  t i m e l i n e
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