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C3S portfol io: Access to past,  present and future cl imate information

Earth system
 m

odels

Observations and climate reanalyses

Seasonal forecast data and products

Climate model simulations

Sectoral climate impact indicators

https://cds.climate.copernicus.eu/cdsapp#!/home
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C3S portfol io: Applications

https://cds.climate.copernicus.eu/cdsapp#!/search?type=application
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C 3 S  s e a s o n a l  p r e d i c t i o n :  c o m p o n e n t s

 Datasets available in the Climate Data Store:
atmosphere

• daily and subdaily data (6h, 12h, 24h)
• monthly statistics (mean, max, min and standard deviation)
• bias corrected data (monthly anomalies)

ocean monthly means

 Multi-system retrospective forecasts and real-time forecasts, the 
latter  published on 6th (ECMWF) and 10th day of month (the rest)

DATA PRODUCTS
cds.climate.copernicus.eu

GRAPHICAL PRODUCTS
climate.copernicus.eu/charts/packages/c3s_seasonal/

Source Individual contributing systems
Multi-system combination

Variables Total precipitation
Near-surface temperature
Mean sea-level pressure
Sea surface temperature
Geopotential height at 500 hPa
Temperature at 850 hPa

2D Maps
- Global
- Predefined regions

Ensemble mean anomaly
Probabilities exceed quantiles:

Median
Terciles
Quintiles

Time series
- SST NINO regions
- SST Indian Ocean
- Wind at 10hPa

Ensemble members
Percentiles
Probabilities

CDS API CDS Toolbox
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C 3 S  s e a s o n a l  p r e d i c t i o n s  - d a t a  p r o d u c t s

https://cds.climate.copernicus.eu/cdsapp#!/dataset/seasonal-postprocessed-single-levels?tab=form
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N e w  s e a s o n a l  f o r e c a s t  d a t a  f r o m  o c e a n  m o d e l

https://cds.climate.copernicus.eu/cdsapp#!/dataset/seasonal-monthly-ocean?tab=form
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https://cds.climate.copernicus.eu/cdsapp#!/dataset/seasonal-original-single-levels?tab=form
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‘ R e c e n t ’  p r o d u c t s :  s t r a t o s p h e r i c  w i n d
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‘ R e c e n t ’  p r o d u c t s :  S S T  i n d i c e s
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‘ O p e r a t i o n a l ’  v e r i f i c a t i o n  s c o r e s

https://confluence.ecmwf.int/display/CKB/C3S+seasonal+forecasts+verification+plots
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‘ O p e r a t i o n a l ’  v e r i f i c a t i o n  s c o r e s
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V e r i f i c a t i o n :  N I N O  i n d i c e s  i n  m u l t i - s y s t e m
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R P S  N o v e m b e r  t o  D e c e m b e r - F e b r u a r y

ECs5, MFs8, UKs600 – MM3

ECs5, MFs8, UKs600, 
DWDs21, CMCCs35 -
MM5

ECs5, MFs8, UKs600, 
DWDs21, CMCCs35, 
NCEPs2, JMAs2 –
MM7
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R P S  d i f f e r e n c e s :  c o m b i n a t i o n - i n d i v i d u a l

red: combination 
is ‘better’
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E x a m p l e s  o f  d a t a  p r o c e s s i n g

https://ecmwf-projects.github.io/copernicus-training-c3s/intro.html
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showing how forecast anomalies can be calculated and visualised: 
https://ecmwf-projects.github.io/copernicus-training-c3s/sf-
anomalies.html

Further examples will be added, including the generation of verification 
charts (similar to those shown on the verification plots page), and bias 
correction of SST indices.

These examples may be useful even for those familiar with analysing 
similar data, as common issues or pitfalls can be highlighted, e.g.

E x a m p l e s  o f  d a t a  p r o c e s s i n g

created by by Eduardo Penabad and Chris Goddard

https://ecmwf-projects.github.io/copernicus-training-c3s/sf-anomalies.html
https://confluence.ecmwf.int/display/CKB/C3S+seasonal+forecasts+verification+plots
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U s e r  s t a t i s t i c s - d a t a  r e q u e s t s

Distribution of 
users by sector 
(year to date)

We are exploring the CDS logs for insights into user preference/needs and practices.

Headlines so far:
• While academic users are the largest group, there is significant representation 

from other groups
• There were  ~1100 unique users of the data during January to May 2023
• There are approximately 500 unique users per month
• ‘Monthly single levels’ data have the largest number of requests

We also provide producing centres with statistics about use of their data.

In the future we plan to investigate which physical variables see the highest 
useage.

assembled by C Goddard
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Year to date:

U s e r  s t a t i s t i c s - d a t a  r e q u e s t s
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C 3 S  p r e d i c t i o n s  i n  u s e r  d i a g n o s t i c s

Tropical cyclone genesis

D.Befort et al, 2021

Matteo de Felice @matteodefelice Simon Lee @SimonLeeWx

World Climate Service @WorldClimateSvc

Vortex @VortexFdC

Richard Dixon @catinsight

Merryfield and Lee, 2023
Asia-Pac. Journ. Atmos. Sci.

assembled by E Penabad
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CMCC):
• Downscaled and bias corrected (quantile mapping)
• Reforecasts 1993-2015 (25/40 ensemble members)
• Forecast (51/50 ensemble members)

• 9 Hydrological models
• European-scale (5 km): E-HYPEcatch, E-HYPEgrid, VIC-

WUR, EFAS LISFLOOD
• Global-scale (10 km): JULES, mHM, HTESSEL, PCR-

GLOB, GloFAS LISFLOOD

• Variables (daily time-step): River discharge, runoff, snow 
water equivalent, soil moisture, precipitation &
temperature

• Quality control, skill assessment & available via the CADS

• Due to become operational in April 2024

CADS toolbox: European hydrology seasonal 
forecast explorer (May 2023)

River Rhine, Netherlands

C3S Multi-model Seasonal Hydrological Prediction Service

courtesy of Shaun Harrigan 
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• seasonal predictions
• new graphical products: wind speed, sea ice, marine ‘heatwaves'
• new data: soil moisture (July ‘23), water column (June ‘23); diagnostics
• new products as workflows (Jupyter notebooks): sea-surface height as proxy for 

coastal El Niño; Tmin/max
• further upgrades to operational systems, including ECMWF’s SEAS6
• multi-year predictions? (under discussion)

• decadal prediction product development and real-time updates

• more examples of data use and applications (as workflows)

W h a t  n e x t ?
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