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 (Submitted by Laurent Perron, France)
Summary and purpose of document
The document contains information on the current status of regional aspects of the DPFS in RA VI 
Action Proposed  
The meeting is invited to

(a) Consider the information of this document;

(b) Propose any corrections or additions if necessary to the status report;

Status report on regional aspects of the DPFS
1. Global models operated in RAVI 
General improvements of global models is continuous with:

-new observation data, the quality of NWP assimilation benefited from new satellite observation data, like microwave SSMIS sounder, IASI, SEVIRI, GPS, AIRS, ATMS.  etc.
-enhancement of data assimilation techniques:  generalization of variational  techniques allowed for efficient use of new satellite data. Trend towards implementing ensemble information inside the assimilation systems.
-improvements of global models physics: increase of vertical and horizontal resolution of global models now allow direct coupling with high-resolution (2km or less) limited area models, this allowing local kilometer-scale resolution applications.
-forecast range of operational global NWP: 10 days forecast are commonly available for general public, 2 and even 3 weeks range ensemble temperature forecasts are useful to energy providers and other customers.
-seamless modelisation: several configurations of the same code are used for different applications, from nowcasting to climate research, this increasing work efficiency.
We note that recent specialized applications are operational, such as FLYSAFE products like icing and clear air turbulence,  operational since november 2013 (annex ICAO n°76). It’s also important to underline that storm surge forecasts products are operational in several countries:  a storm such as Xynthia (2010) would now lead to a clear severe storm surge warning.
Last news from European global models:
ECMWF models and analysis are the world meteorological reference. The ECMWF HRES 4D var model produces 0-10 days forecast with a 16km horizontal resolution and 137 levels. The ECMWF ENSemble produces 0-15 days forecasts with a 32km horizontal resolution and 16-46  days forecasts with a 64 km horizontal resolution.
Modifications to convection, boundary layer orographic drag, surface-atmosphere coupling, correction of an error in the handling of snow albedo improved northern hemisphere winter scores. The ECMWF also did made progress in the integration of the atmospheric composition into global analysis and forecasts..

Two major changes have been made in the ECMWF ensemble forecast, 
· the vertical resolution is upgraded to 91 levels

· the atmosphere-ocean coupling of the ensemble forecast will be active from the initial time of the forecast, using a new version of the NEMO ocean model  (source: ecmwf.int)

UKMO Unified Model (17 km horizontal resolution) uses hybrid Incremental 4D-Var with MOGREPS Ensemble. We note successful collaboration of UKMO with Korea, Norway, South Africa and Bureau of Meteorology Australia, 
Meteo-France ARPEGE is a 4D-Var global spectral model, with 105 vertical levels, a variable mesh (horizontal resolution from to 7.5km in Europe to 36 km in New Zealand). Reduced time-slots (30mn) allow more data to be assimilated. ARPEGE uses the Sea Surface Temperature of oceans and lakes “OSTIA”, provided by UKMO.
DWD ICON non-hydrostatic global “seamless” model is now operational, the grid spacing is reduced from the 20 km of GME to 13 km and the number of model layers is increased from 60 to 90. Next step in 2015 will be a 6.5 km resolution over Europe which will replace COSMO-EU as the forecast model for the European area. More than 20 weather services worldwide use the DWD global model forecasts, such as COSMO partners Greece, Italy, Poland, Romania, Russia and Switzerland as well as countries like Botswana, Brazil, Israel, Kenya, Malaysia, Mozambique, Oman, Philippines, Senegal and Vietnam.
ROSHYDROMET had global models improvements with quasi-operationnal 3D-VAR First guess at appropriate time, 31 vertical levels (T169L31). Version with the resolution 0.225x(0.18-0.23) degrees and 51 levels is under testing. 
2. Limited area models in RAVI
2.1  The meeting note efficient cooperation between NMHSs and centers engaged in RAVI NWP consortia listed below, to cooperate on code development, scientific methodologies, standards for models inputs and outputs to allow model verification and interoperability, monitoring and software maintenance. 

ALADIN
 
http://www.cnrm.meteo.fr/aladin
COSMO

http://www.cosmo-model.org
HIRLAM

http://www.hirlam.org 

UK Unified Model 
http://www.metoffice.gov.uk/research/modelling-systems
Last news:

-UKMO uses the Variable resolution UK model (UKV) 1.5 km inner resolution, 4 km outer Variable resolution UK model (UKV) 1.5 km inner resolution, 4 km outer.

-New edition of the COSMO Science Plan (2015-2020) has been elaborated. The definition of the COSMO goal :is the further development of an operational and research mesoscale model -system for the short to very short range and with very high convective-scale resolution, aimed especially at high-impact weather forecast and with ensemble prediction methodology at its core. It includes development of deterministic mode for work on model quality improvement (e.g. reduction of biases), defines targeted horizontal resolution s: 1 to 0.5 km for deterministic mode and 2 to 1 km for the ensemble, harmonization with ICON

-AROME : horizontal resolution of 1.3km, 90 vertical levels, timestep 45 s, hourly data assimilation cycle, runs every three hours. Assimilation of data from SEVIRI channel 8, assimilation of doppler radar data with a 8 km density, assimilation of 2m temperatures, assimilation of satellite sounders SEVIRI and GEORAD.
-The NMHs of Serbia and neighboring countries create a new consortium around the non hydrostatic model “NMM”, adaptation of WRF-NMM model created in NCEP. Current horizontal resolution is about 10km, number of numerical points is 92x118. Model is running twice a day on ECMWF boundary conditions for 72 hours ahead, the domain covers Balkan and Adriatic Sea. The subject of collaboration with the other existing consortium will naturally arise. 
2.2  
High-resolution limited area models in RAVI:

The availability of high resolution outputs, updated several times a day, will lead to a gradual transformation of the job of forecaster. The general agreement is that the contact with the customer will be an essential part of the job while other functions will be automated.
Horizontal resolution is reaching the km scale, with explicit resolution of convection. High resolution data-assimilation developed for these high-resolution models benefit from high temporal frequency and high-resolution data, such as weather radar reflectivity and Doppler winds. Ongoing projects to implement hectometric resolution models over high impact areas, such as major airports.
We note a general interest in short range ensemble prediction system, in high resolution data assimilation, ability to forecast fog and high intensity precipitations, and in adapting the algorithms and the software to the next-generation high performance computers.
3. Online severe weather information exchange:  

The meeting notes the still successful exchange of severe weather information between European national  systems, within meteoalarm project ( http://www.meteoalarm.eu )  
4. European radar data exchange
EUMENET OPERA Programme runs an European Radar Data Centre (Odyssey). Odyssey ingests raw polar volume radar products from operational weather radars operated by European National Met Services, processes the data in a consistent way thus allowing Odyssey to generate homogeneous radar products for the whole European domain. The Odyssey service is operationally run jointly by the Met Office and Météo-France at their respective operations centres in Exeter and Toulouse. BALTRAD is a EU funded program of radar cooperation around the Baltic sea, the plan is to reach a fully integrated regional radar infrastructure. 
OPERA and BALTRAD cooperates within Odyssey. We note an ECMWF studies showing improvements in the coherence between Odyssey data and other datasets. Mountainous regions are not yet perfectly covered.  
5. European lightning networks

We note good complementarities between national lightning observation systems and the UKMO long range lightning observation system. 

We note an interesting research project proposal “EDHIT”, which aims to develop a “Hazard Identification nowcasting Tool” in collaboration with the NHMS from OPERA, using radar rainfall and lightning data, complementary to EFAS products.

6. Hydrological and meteorological model coupling

There are present limits of flood forecasting, the small scale events (flash floods) stay below the spatial resolution of most NWP. One path to progress is to use high resolution radar data. They are already assimilated by a few high resolution meteorological models.
At national level, many National Weather Services (see the examples below) cooperates to share hydrometeorological codes and uses ECMWF or high resolution consortium models as weather forecasts input.
· SMHI uses ensemble ECMWF forecasts as input of his hydrological model HBV, producing river flood prediction  

· French flood prediction system: the hydro-meteorological model SAFRAN-ISBA-MODCOU developed at Meteo-France is used in real-time mode since 2005 for producing mid-range ensemble streamflow forecasts, based on the ECMWF ensemble prediction system. This model provides ensemble 10-day streamflow prediction for the French National Service for Flood Prediction (SCHAPI). 

· Rosshydromet flood forecasting experiments had been carried out, using as input forecasted weather data from COSMO Russian models, NCEP model and UKMO model, taking snowmelt into account and then forecasting river discharges and displaying the river level forecast and flood inundation maps in Geographical Information Systems.

· Collaboration for storm-surge forecasting model BSH: Denmark and Sweden use HIRLAM weather forecasts as input of their 3D hydrodynamics model, Germany use COSMO-EU as weather forecasts input.
At European level, we note the Copernicus service European Flood Awareness System, EFAS, providing probabilistic flood alert information more than 48 hours in advance to National Authorities, fully operational since October 2012.

7. Environmental emergency response RSMCs (EER RSMC) with atmospheric modelisation capability

WMO pursue the cooperation agreement with AIEA, ICAO, CTBTO and WHO to develop a joint concept-of-operations. This user oriented approach reinforce the usefulness of EER RSMC production.
* * *

