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Overview

• Introduction to C3S seasonal forecasts
• Data products

• Graphical products

• User tools

• Tropical Cyclone products

• Seasonal system upgrades

oECMWF SEAS6
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Implemented by ECMWF, C3S is the climate change information 
service of Copernicus, the EU’s Earth observation programme
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Climate data store (CDS)

• Data catalogue (with 
open data policy)

• API
• Tools 
• Web applications
• User support

https://cds.climate.copernicus.eu
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Observations:
• Approximately 30 satellite essential climate 

variables (ECVs)
• In-situ observations 

Reanalysis:
• ERA5 and ERA5-Land
• ERA5 ARCO-format for sub-regions and temporal 

aggregations
• ORAS5

Overview of (global) C3S datasets

Seasonal forecasts:
• daily/monthly/anomalies on single levels
• daily/monthly/anomalies on pressure levels
• monthly data for ocean variables

Climate projections:
• CMIP5 and CMIP6 global climate projections
• CORDEX-CMIP5 regional climate projections (all 

domains)

• Dataset underpinning C3S Atlas (and IPCC Atlas)
• Observations/reanalysis/projections
• Harmonised set of regular grids
• Pre-computed monthly indices (bias 

corrected for threshold-based indices)
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Data products Graphical products
cds.climate.copernicus.eu climate.copernicus.eu/charts/packages/c3s_seasonal/

CDS API

Python workflows

Total precipitation
Near-surface temperature and wind
Mean sea-level pressure
Sea surface temperature
Sea ice concentration
Geopotential height at 500 hPa
Temperature at 850 hPa

Sea surface temperature NINO regions
Sea surface temperature Indian Ocean (IOD)
Zonal mean wind at 10hPa

Temporal correlation
Relative Operating Characteristic (ROC) 
score
Ranked Probability Score (RPS)

Products for individual contributing systems and multi-system combination• Datasets available in the Climate Data Store
• Atmosphere (38 variables)

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

• Ocean monthly means (12 variables)

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



C3S Seasonal user tools: summary

8

C3S data tutorials:

• Seasonal forecast anomalies

• Seasonal forecast verification

• Installed on CDS Jupyter Hub (in beta status)

ecmwf-projects.github.io/copernicus-training-c3s/

C3S Seasonal workflows: 

• Additional examples for user adaptation

• In progress:

• Reproducing the graphical products

• Reproducing the NINO indices and verification

• More to come…

ecmwf-projects.github.io/c3s-seasonal-forecasts/ 

C3S external EQC :

• Quality assessments in response to user 
questions can serve as further examples
• Multi-model probabilistic forecast
• Bias assessment
• Hit rate for tercile categories 

ecmwf-projects.github.io/c3s2-eqc-quality-
assessment/ 

C3S Jupyter Hub:

earthkit.readthedocs.io/en/latest/ 

Earthkit:

jupyterhub.ecmwf.int/ 

https://ecmwf-projects.github.io/copernicus-training-c3s/intro.html
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Verification example

confluence.ecmwf.int/display/CKB/C3S+seasonal
+forecasts+verification+plots

Ingredients 
available to 

reproduce this 
for other 
variables

CDS datasets
• Daily/monthly/anomaly 

data for single and 
pressure levels 

• Monthly data available for 
ocean variables

Code:
• Training Notebook on verification
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Products example

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

Ingredients 
available to 

reproduce this 
for other 
variables

CDS data:
• Daily/monthly/anomaly data 

for single and pressure levels 
• Monthly data available for 

ocean variables

C3S seasonal example on reproducing graphical products:

Code:
• Notebooks related to graphical products

https://climate.copernicus.eu/charts/packages/c3s_seasonal/
https://climate.copernicus.eu/charts/packages/c3s_seasonal/


C3S data store Jupyter Hub service

• C3S Data Store Service (DSS) Jupyter Hub (experimental/beta status)

• Documentation: confluence.ecmwf.int/pages/viewpage.action?pageId=462526111

• Jupyter Hub (Select Data Store Service): jupyterhub.ecmwf.int/ 
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https://confluence.ecmwf.int/pages/viewpage.action?pageId=462526111
https://jupyterhub.ecmwf.int/


Other cloud platforms

Binder: mybinder.org/ 

Kaggle: www.kaggle.com/ 

Colab: colab.google/ 

Wekeo: wekeo.copernicus.eu/ 

12

https://mybinder.org/
http://www.kaggle.com/
https://colab.google/
https://wekeo.copernicus.eu/


SEAS5 tropical cyclone products
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charts.ecmwf.int/ 

• Accumulated cyclone 
energy (and 
verification)

• Tropical storm 
frequency (and 
verification)

• Hurricane/Typhoon 
frequency (and 
verification)

• Tropical storm density 
(anomaly)

Tracks are not published!

https://charts.ecmwf.int/


Future C3S Seasonal tropical cyclone products

14

• Follow WMO guidance on encoding cyclone tracks (BUFR format)

• Plan to track TCs in SEAS6 (for 13-month integrations) and publish 
the tracks

• In the longer term the same tracking will be deployed for other 
C3S seasonal systems



For medium range (up to 10 days):

www.ecmwf.int/en/forecasts/datasets/wmo-
essential#Essential_Tropical 
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charts.ecmwf.int/
products/cyclone 

https://www.ecmwf.int/en/forecasts/datasets/wmo-essential#Essential_Tropical
https://www.ecmwf.int/en/forecasts/datasets/wmo-essential#Essential_Tropical
https://www.ecmwf.int/en/forecasts/datasets/wmo-essential#Essential_Tropical
https://charts.ecmwf.int/products/cyclone
https://charts.ecmwf.int/products/cyclone


C3S Seasonal: new features

System upgrades

• Recently in production
• DWD GCFS2.2
• MF System9
• BOM ACCESS-S2 (new contributing centre)

• Coming soon
• CMCC SPS4
• ECMWF SEAS6

Other incoming features

• Graphical products as data

• Working towards an updated hindcast period

• GRIB2 encoding
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https://confluence.ecmwf.int/display/CKB/C3S+Seasonal+Forecasts



October 29, 2014

SEAS6 configuration summary
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• Enhancement 1:  Real-time 101-member ensemble

• Enhancement 2: Issue SEAS twice per month

• Initial date 1st and 16th of each month

• Enhancement 3: More comprehensive reforecasts

• Larger ensemble sizes and larger set of years

• Enhancement 4: Expand annual-range ENSO forecasts

• Issue forecast monthly not quarterly

• Twice per year, increase range to 24 months
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Slide courtesy of Tim Stockdale (ECMWF)
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