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Workshop on

Predictability, dynamics and applications research using
the TIGGE and S2S ensembles

Provide an opportunity to review the main scientific advances in
predictability, dynamical process studies and applications of ensemble
forecasts across the medium and S2S forecast ranges
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The strength of a common goal



ECMWF's role is to address the critical and most
difficult research problems in medium-range
NWP that no one country could tackle on its own

PLAYING A UNIQUE ROLE




European co-operation at its best: deliverables

< ECMWF

= Global numerical weather forecasts
= Supercomputing & data archiving
= Education & training programme

= EU activities: Operating the Copernicus Climate and
Atmosphere Services, and contributing EFAS and
FIRE to the Copernicus Emergency Management
Service

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS
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Benchmarking of forecast skKill

* Year-to-year variations in atmospheric flow can affect verification scores

» For high-resolution forecast, fixed ERA5 reanalysis system provides valuable benchmark
mitigating some of this external variability

» No direct equivalent for ensemble forecasts — TIGGE and S2S important alternative reference
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Precipitation — other centres (TIGGE)
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Fraction of large T2M errors (ensemble)
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2 meter temperature

Fraction of large CRPS value >5.0
Extratropics (at-90 to -30.0 and 30.0 to 90, lon -180.0 to 180.0)
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Fraction of large T2M errors: DJF 2019
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TIGGE model uncertainty growth rate for Z,., (shaded). CNTL Vg, Z,5. EM: precip.
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TIGGE for tropical cyclones

e TC tracks from TIGGE are used for
diagnostics and verification

— Case-by-case comparison of the ECMWF
ENS with the other centres ensembles

— Evaluation of forecast performance

« TC tracks produced by each centre are
retrieved from TIGGE archive on a daily
basis (CXML)
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Probability that FLORENCE will pass within 120 km radius during the next 240 hours
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Verification of TC tracks from TIGGE
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» Verification of track and intensity error

 all basins; homogeneous samples; high resolution global models

* VT: January-November 2018
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Extended-range performance - MJO

MJO Bivariate Correlation
S2S REFORECASTS 1999-2010
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Predictability — weather regimes
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« Extended-range forecasts of large-scale weather regimes 06

0.4

ACC

— DJF — associated with cold spells over Europe

 Reforecasts from S2S models 0
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« Higher predictability for NAO than blocking b skillin predicting BLO

« Skill in predicting transitions between regimes (potential to predict
the onset of cold spells over Europe beyond the medium range)

ACC

Ensemble mean anomaly correlation coefficient (ACC)
(a) NAO+/NAO- pattern (westerly/easterly flow across N Atlantic)
(b) the blocking/anti-blocking pattern
(c) bivariate correlation for the prediction of the combined pattern C Skilin predicting NAO and BLO
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ACC based on a 5-day running mean applied to the forecasts and
verifying analysis data
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Extended-range forecast of warm event Feb 2019
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S2S forecasts of 2m
temperature anomaly
7-day mean 11-18 Feb
Forecast from 31 Jan
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S2S products

SSECMWF

View all ENS Meteograms - Cyclones~ More charts ~

Sub-seasonal to seasonal forecast
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Summary

 TIGGE and S2S data are valuable resource for evaluation and diagnostics of ECMWF forecast
performance

« Benchmarks for evaluation and diagnostics of forecast performance
» Help to account for year-to-year variations in atmospheric flow in verification statistics
- Diagnostics of systematic errors (flow-dependent uncertainty)

» Case study investigations
Questions?

Florian.Pappenberger@ecmwf.int

@FPappenberger
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