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Summary and purpose of document

This document presents an overview of recent developments and advances on applications of NWP/EPS to severe and high impact weather forecasting.
Action Proposed  

The meeting is invited to consider the information in this document and provide comments as appropriate.

RECENT DEVELOPMENTS AND ADVANCES ON APPLICATIONS OF NWP/EPS TO SEVERE AND HIGH IMPACT WEATHER FORECASTING

1. NEW ENSEMBLE PREDICTION TECHNIQUES

In the recent years or months, in link with the development of km-scale ensemble systems -see paper 5(1)-, new ensemble prediction techniques have become operational in different NWP centres as a complement to previous ones (singular vectors in particular).   These new techniques include assimilation ensembles, the use of different phyics in the model (perturbation of the physics) and/or perturbation of some parameters in the parameterization schemes, used for instance at ECMWF.

2. EARLY DETECTION OF SEVERE WEATHER EPISODES

Among the use of EPS, one of the most important is to anticipate severe weather episodes as early as possible and to provide information about the uncertainty or the probability that this episode occurs.

Different products have been developed for use by forecasters : EFI, visualization of EPS on man-machine interface, EPS-grams, EPS-plumes, probability of reaching or exceeding a given threshold (rain amounts, snow), depression tracking, weather regime forecast, …  

The communication on severe weather episode probability is made according to national severe weather warnings procedures.  
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France has experimented with Civil Safety authorities the provision of probability of severe weather events several days ahead at the scale of French regions until day D+3.  
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Forecaster analysis
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Scale of risk as issued from forecaster analysis objective control
	The meteorological vigilance map which has been issued 24 hours ahead

The orange level was activated for a snow event


France had to support several very high impact weather episodes in the last years : catastrophic floods in south-east France in June 2010 and November 2011, Xynthia storm in 2010,...  The use of EPS, both from ECMWF and from Météo-France ensemble prediction systems, has been very useful  in anticipating these events and getting prepared to face them.  In the case of Xynthia, early information could be given about the possibility of a severe storm hitting France several days in advance.
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Wochenvorhersage WETTERGEFAHREN Deutschland

ausgegeben vom Deutschen Wetterdienst
am Montag, 26.03.2012, 16:00 Uhr

Ab Donnerstag an der Kuste und in Hochlagen Sturmbsen moglich.

Entwicklung der WETTER- und GEFAHRENLAGE bis Dienstag, 27.03.2012, 24:00 Uhr

Am Dienstag ortiich Frihnebel moglich. In Hochlagen von Harz und Erzgebirge Sturmbsen moglich.
Weitere Entwicklung der WETTER- und GEFAHRENLAGE bis Freitag, 30.03.2012

Am Mittwoch wahrscheinlich keine markanten Wettergefahren.

Am Donnerstag an der Kiste und Hochlagen Sturmboen maglich.

Am Freitag an der Kiste und Hochlagen Sturmboen maglich.

Ausblick bis Sonntag, 01.04.2012

An der Kuste und Hochlagen Sturmboen moglich.

Nachste Aktualisierung: spatestens Montag, 26.03.2012, 21:00 Uhr

DWD/VBZ Offenbach
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Xynthia storm, 27-28 February 2010
Cyclone prediction is another field where uncertainty cones are provided to users as a complement to deterministic forecast tracks.

3. TAKING INTO ACCOUNT NON-ATMOSPHERIC HAZARDS WITH EPS

EPS systems can be used to provide information about the uncertainty  of non-atmospheric hazards occurring by coupling EPS with other models :

· Storm surge (very severe storm surge during Xynthia)

· Atmospheric pollution transport and dispersion

· Hydrological hazards, floods
· …
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60-hour oil drift ensemble forecast at the vicinity of a French nuclear plant

Red : deterministic

Black : Météo-France EPS
Probability of finding oil 
· green : <25%

· yellow: 25%-50%

· orange: 50%-75%

· red : >75%

	In the case of floods in large urban areas (city of London, Paris), the protection measures to adopt can be drastic : construction of walls to shut parts of the underground network, evacuation of population,…  This decision process will benefit from ensemble predictions of hydrological discharge and river flow.
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4. OPERATIONAL MULTI-ENSEMBLE APPROACHES 

Forecasters now have access to different EPS : ECMWF, NCEP,…  Therefore, appropriate functionalities must be provided to facilitate the comparison of EPS on forecasters’tools.   


Comparison between EPS and NCEP for geopotential heights at 500 hPa

Coherence between the systems can confirm the analysis of the EPS spread
German, british and US severe weather warnings


From the Websites of DWD, NWS and the Met Office
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