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	Summary and purpose of document

This document summarizes the status of the Global Data Processing and Forecasting System in Regional Association VI, based on information available in July 2008 at the WMO Secretariat. 




ACTION PROPOSED

The Working Group is invited to:

(a) Consider the information of this document;

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

(c) Make recommendations to the fifteenth session of RA VI on any possible necessary follow‑up actions.

ANNEX :   STATUS OF RSMCs AND NMCs RELATIVE TO NUMERICAL MODELS 

Status of Global Data Processing and Forecasting System in RA VI

(August 2008)

Operational NWP

1.
In RA VI, out of fifty NMCs, thirty five are running operational NWP.  GDPFS Centres are still increasing the resolution of their models (see details in Annex).  

Regional Specialised Meteorological Centres

2.
Five RSMCs (Exeter, Moscow, Offenbach, Toulouse and ECMWF) are running global models.  Exeter, Toulouse and ECMWF have implemented 4-D VAR data assimilation.  The RSMCs with geographical specialization Exeter, Moscow, Offenbach and Rome, and also Toulouse (but RSMC for transport model) provide regional products to assist NMCs in the forecasting of small-scale, meso-scale and large-scale meteorological systems.  Exeter is running a unique non-hydrostatic global model (40 km resolution with 50 levels).  Exeter is also disseminating WAFS Products for aviation worldwide through SADIS, which covers RA I, RA VI and the western part of RA II.  Offenbach is disseminating products through the DWDSAT system over East Europe.  Toulouse is also disseminating over Europe and Africa charts and fields via the RETIM 2000 system.  .

3.
ECMWF runs its global T799L91 model.  It runs its 50 members ensemble with T399L62 up to 240 h, then T255L62 up to 15 days.  ECMWF runs also for extended range forecast a T159L62 model coupled with the HOPE ocean model with 29 levels up to 32 days.  A substantial subset of ECMWF products is now disseminated for WMO Members on the GTS in GRIB Code, and on Internet, including probabilities, EFI and EPSgrams for up to 10 stations in a country.  WMO congratulates ECMWF for these achievements and thanks ECMWF for the sharing with all WMO Member countries of these products which are vital for weather forecasting.  ECMWF, as every year, provided a one-week training course on the use and interpretation of ECMWF products in October 2007 with WMO resources to support 15 participants from WMO Member countries.

4.
The three RSMCs designated for the provision of transport model products for environmental emergency response, Exeter, Obninsk and Toulouse, have implemented the regional and global arrangements for the provision of specialized transport/ dispersion/deposition model products over Region VI and also Region I.  Exeter and Toulouse are also Volcanic Ash Advisory Centres and provide ash clouds trajectories and dispersion forecast for aviation.  

National Meteorological Centres

5.
Among the thirty five NMCs running Limited Area Models, eight centres are now running limited area non-hydrostatic models at few kilometres resolution.  Many centres benefit greatly from the international multi-lateral cooperation through the ALADIN consortium, the HIRLAM grouping or the COSMO grouping.  The Deutscher Wetterdienst  LM model is also shared by several centres, as well as the HRM model.

6.
Satellite-based dissemination systems and Internet enable NMCs to receive also more products directly and reliably from WMCs and RSMCs.

Short-range ensemble

7.
Exeter, Offenbach and Toulouse are both running ensemble system for short-range.  Vienna is running a 22 members short-range ensemble with ALADIN model.  The COSMO consortium is running at ECMWF a nested non-hydrostatic LAM in the ECMWF EPS system with 16 members.

Long-range forecasts

8.
The three recognized Global Producing Centres of Long-Range Forecasts: Exeter, Toulouse and ECMWF run coupled ocean-atmosphere global ensemble systems:  Exeter with 41 members up to 6 months, Toulouse with 41 members up to 16 months and ECMWF with 41 members T159L62 up to 13 months.  Moscow, running a two tiers ensemble system of 10 members up to 4 months, has been recommended for being recognized as GPC at the next CBS in March 2009.

9.
Some European Members are working to have their Centres to be recognized as “a group of centres performing climate-related activities that collectively fulfil all the required functions of a “Regional Climate Centre” (RCC) and will be designated by WMO as a “WMO RCC-Network”.  The set of functions of an RCC will be fully approved by the next CBS.  Each centre in a designated WMO RCC-Network will be referred to as a ‘Node’.  A Node will perform, for the region or sub-region defined by the Regional Association, one or several of the mandatory RCC activities (e.g. long-range forecasting (LRF), climate monitoring, climate data services, training).  Only centres or groups of centres designated by WMO will carry the title ‘WMO RCC’ or ‘WMO RCC-Network’ respectively (see for reference Report of Expert Team on LRF, Beijing, April 2008: http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html).

ANNEX

STATUS OF RSMCs AND NMCs RELATIVE TO NUMERICAL MODELS (2005, 2006 or 2007 information) (last update 11/07/08)

GM   = Global Model

LAM = Limited Area Model 

Perturbation technique for ensemble prediction systems: SV = Singular Vectors, BGM = Breeding of Growing Modes, LAF = Lagged Average Forecasts, StoP = Stochastic Physics, OP = Observation Perturbations, ETKF = Ensemble Transform Kalman Filter
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	DISSEMINATION

	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary
	GTS
	SAT.
	SPECIAL

	ANKARA
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (MM5V3 )
	21 km
	32
	 48 h
	
	
	
	

	
	
	LAM (MM5V3) 
	  7 km
	32
	 48 h
	Nested
	
	
	

	
	
	LAM (ALADIN)
	10 km
	60
	 48 h
	ARPEGE (France)
	
	
	

	ATHENS
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (ETA-NMC) nudging
	0.1°
	32
	 72 h
	ECMWF
	
	
	

	
	
	LAM (LM) non hydros..
	0.0625
	40
	 48 h
	GME
	
	
	

	
	
	LAM (RAMS) nested, non hydros.
	48 km, 12 km, 3 km°
	32
	 36 h
	ECMWF
	
	
	

	BELGRADE
	NMC
	LAM-(ETA 95) 3D-VAR
	52 km
	32
	120 h
	GME (Offenbach)
	
	
	

	
	
	LAM (WRF-NMM) non-hydrostatic
	10 km
	64
	 48 h
	ECMWF
	
	
	

	BET DAGAN
	NMC
	LAM (HRM)
	13 km
	38
	 78 h
	GME (Offenbach)
	
	
	

	BRATISLAVA
	NMC
	LAM (ALADIN/

SLOVAKIA)
	9 km
	37
	 54 h
	ARPEGE
	
	
	

	BRUSSELS
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	 LAM (ALADIN)
	
	
	
	ALADIN (France)
	
	
	

	BUCAREST
	NMC
	LAM (HRM)
	20 km 
	20
	 78 h
	GME (Offenbach)
	
	
	

	
	
	LAM (MM5)
	15 km
	25
	 24 h
	GFS (USA)
	
	
	

	
	
	LAM (ALADIN)
	10 km
	41
	 48 h
	ARPEGE (France)
	
	
	

	BUDAPEST
	NMC
	 LAM (ALADIN/HU) – 3 D-VAR
	8 km
	49
	 48 h
	ARPEGE (Toulouse)
	
	
	


	COPENHAGEN
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	
	

	
	
	LAM (DMI-HIRLAM-T15) 3D-VAR
	0.15°
	40
	 60 h
	ECMWF
	
	
	
	

	
	
	LAM (DMI-HIRLAM-S05)
	0.05°
	40
	 54 h
	T15
	
	
	
	

	DE BILT
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	
	

	
	
	HIRLAM
	0.5°
	31
	 48 h
	
	
	
	
	

	DUBLIN
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (HIRLAM) 3D-VAR
	0.15°
	60
	 48 h
	ECMWF
	
	
	

	HELSINKI
	NMC 
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (RCR-HIRLAM) *
	0.15° (22 km) 3 D-VAR
	60
	 54 h
	ECMWF
	
	
	

	
	
	LAM (MBE)
	0.08° (7.5 km)
	40
	 24 h
	RCR
	
	
	

	KIEV
	NMC
	LAM
	
	
	
	
	
	
	

	LISBOA
	NMC
	LAM (ALADIN-Portugal)
	12.7 km
	31
	 48 h
	ARPEGE-Meteo-France
	
	
	

	LJUBLJANA
	NMC
	LAM (ALADIN)
	11.2 km
	37
	 48 h
	ALADIN/LACE
	
	
	

	MADRID
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (HIRLAM)
	0.5° 
	31
	 48 h
	ECMWF
	
	
	

	
	
	LAM (HIRLAM)
	0.2°
	31
	 24 h
	
	
	
	

	
	
	LAM (HRM)
	
	
	
	GME (Offenbach)
	
	
	

	MINSK
	NMC
	LAM
	75 km
	15?
	 48 h
	Moscow
	
	
	

	NORRKOPING
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (HIRLAM) 3 D-VAR (C-22)
	22 km
	40
	 48 h
	
	
	
	

	
	
	LAM (HIRLAM) E-11
	11 km
	60
	 48 h
	C-22
	
	
	

	
	
	LAM (HIRLAM) F-05
	5 km
	60
	 48 h
	E-11
	
	
	

	OSLO
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (HIRLAM)
	0.5°
	31
	 48 h
	
	
	
	

	
	
	LAM (HIRLAM)
	0.1°
	31
	 48 h
	
	
	
	

	PRAGUE
	NMC
	LAM (ALADIN)
	9 km
	43
	 54 h
	ARPEGE-
	
	
	

	SARAJEVO
	NMC
	LAM (WRF-NMM)
	21 km
	26
	 72 h
	GSM NCEP
	
	
	

	
	
	
	7 km
	26
	 72 h
	
	
	
	

	
	
	LAM (MM5)
	21 km
	36
	 72 h
	GSM NCEP
	
	
	

	
	
	
	7 km
	36
	 72 h
	
	
	
	

	
	
	LAM (HRM)
	14 km
	40
	 72 h
	GME (DWD)
	
	
	

	SKOPJE
	NMC
	LAM (NMM) non-hydrostatic
	
	
	
	GSM NCEP
	
	
	

	SOFIA
	NMC
	LAM (HRM)
	9 km
	31
	 48 h
	GME (DWD)
	
	
	

	
	
	LAM (ALADIN)
	12 km
	41
	 48 h
	ARPEGE
	
	
	

	TALINN
	NMC
	LAM(HIRLAM)
	11 km
	40
	 54 h
	LAM (FMI)
	
	
	

	
	
	
	3.3 km
	40
	 36 h
	
	
	
	

	VIENNA
	NMC
	LAM (ALADIN-AUSTRIA)
	9.6 km
	60
	 72 h
	ARPEGE-
	
	
	

	
	
	Ens. 22 members LAM ALADIN-LAEF – SV
	18 km
	37
	 60 h
	ECMWF-EPS
	
	
	

	VILNIUS
	NMC
	LAM (HIRLAM) 3 D-VAR
	0.08 km
	60
	 54 h
	ECMWF
	
	
	

	WARSAW
	NMC
	LAM (COSMO-LM)
	14 km
	35
	 78 h
	ECMWF
	
	
	

	
	
	LAM (ALADIN)
	13.5 km
	31
	 48 h
	ARPEGE-
	
	
	

	ZAGREB
	NMC
	LAM (ALADIN)
	8km
	37
	 54 h
	ARPEGE-
	
	
	

	
	
	LAM (ALADIN)
	2km
	37
	 54 h
	ARPEGE-
	
	
	

	ZURICH
	NMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (LM – COSMO7 consortium)

(COSMO2)  non-hydrostatic, nudging
	7 km

2.2 km
	45

45
	 72 h

 24 h
	IFS (ECMWF-BC)
	
	
	

	ECMWF
	RSMC for Medium-Range
	GM (IFS) 4D-VAR
	T799 (about 25 km)
	91
	240 h
	
	GTS
	
	special
	

	
	
	GM (IFS) Ens.- 50 members SV+StoP
	T399

T255
	62

62
	240 h

10 to 15 days
	
	
	
	special
	

	
	
	GM  (IFS) Ens. 50 members SV+StoP, coupled with HOPE (Hambourg Ocean Primitive Equation) , 5 ocean OI analyses with SST perturbation
	T159

zonal resol.   1.4 deg.
	62

29


	10 days to 1 month
	
	
	
	special
	

	
	
	GM (IFS) Ens. 41 members OP+StoP, coupled with HOPE , 5 OI ocean analyses with SST perturbation
	T159

Zonal resol. 1.4 deg
	62

29
	7months

4 times a year 13 months
	
	GTS, SST available in GRIB 2
	
	special
	

	OBNINSK
	T.M. RSMC (for RA II)
	full access to GM – HM and LAM
	
	
	
	
	
	
	
	


	TOULOUSE
	T.M. RSMC
	GM (ARPEGE)

(4 D-VAR)
	Variable mesh T538C2.4 15 km to 89 km
	60
	102 h
	
	
	SAT-RETIM
	special

	
	
	GM (ARPEGE-Tropics- Indian Ocean)
	T538
	60
	 72 h
	
	
	
	

	
	
	PEARP 11 members, SV computed  on whole globe divided in 4 areas + BGM from previous 24H forecasts
	T358 var mesh 2.4
	55
	 108 h
	ARPEGE
	
	
	

	
	
	LAM (ALADIN) 3 D-VAR
	9.5 km
	60
	 54 h
	ARPEGE
	
	
	

	
	
	LAM (ALADIN Trop. Cyclone- Indian Ocean))
	10 km
	60
	 84 h
	ARPEGE
	
	
	

	
	
	GM (ARPEGE-Climat) Ens. 10 members – LAF Coupled OPA8.2
	T63
	31
	129 days
	
	
	
	

	
	
	GM (ARPEGE-Climat) Ens. 41 members – LAF Coupled 8 atmos. X 5 ocean initial states
	T63

0.5 – 2 deg.
	31

31
	16 months
	
	
	
	

	EXETER
	Geo. and T.M. RSMC
	GM (Unified Model) 4D-VAR non-hydrostatic
	40 km
	50
	144 h
	
	GTS
	SADIS (WAFS)
	

	
	
	NAE -North Atlantic European 3D-VAR Some RADAR data nudging
	12 km
	38
	 48 h
	GM
	
	
	

	
	
	LAM non-hydrostatic 
	4 km
	38
	 36 h
	NAE
	
	
	

	
	
	Ens. 24 members GM, ETKF 2 stoc.physic
	90 km
	50
	 72h
	
	
	
	

	
	
	Ens. (MOGREPS). 24 members.
	24 km
	70
	 36 h
	GM. Ens.
	
	
	

	
	
	GM Had CM3 Glosea Ens. 41 members, coupled, OI ocean, 40 random OP of SST
	Atm. 2.5° 

Ocean: 1.25°-0.28°
	19

40
	6 months
	
	
	
	

	OFFENBACH
	Geo. RSMC
	GM (GME)

3 D-VAR
	20 km
	60
	174 h
	
	GTS
	DWD-SAT
	special

	
	
	LAM (COSMO-EU – nested in GME- non-hydrostatic) nudging
	0.0625° (7 km)
	40
	 78 h
	
	
	
	

	
	
	COSMO-DE
	2.8 km
	50
	 21 h
	
	
	
	

	
	
	SRNWP-EPS (poor man 24 European models)
	
	
	 30 h – 48 h
	
	
	
	


	ROME
	Geo. RSMC
	full access to GM (ECMWF)
	
	
	
	
	
	
	

	
	
	LAM (EuroHRM 3 D-VAR)
	28 km
	31
	 72 h
	BC ECMWF
	
	
	

	
	
	LAM (EuroLM)
	7 km
	31
	 48 h
	Euro-HRM
	
	
	

	
	
	LAM (LAMI) non-hydrostatic (run in Bologna) nudging
	7 km
	35
	 72 h
	GME (DWD)
	
	
	

	MOSCOW
	WMC, Geo. RSMC
	GSM 3D-OI
	T169
	31
	240 h
	
	GTS
	
	

	
	
	LAM
	50 km
	30
	 48 h
	GSM
	
	
	

	
	
	LAM (non-hydrostatic)
	10 km
	15
	 36 h
	LAM
	
	
	

	
	
	GM Ens. 12 members BGM
	T85
	31
	240 h
	
	
	
	

	
	
	GM Ens. 10 members, two-tier, OI ocean, Semi-Lagrangian AGCM..
	1.125°/ 1.40625°
	28
	4 months
	
	
	
	

	GROUP OF COUNTRIES
	
	
	
	
	
	

	 (ALADIN consortium): Algeria, Austria, Belgium,  Bulgaria, Croatia, Czech Republic, France, Hungary, Morocco, Poland, Portugal, Romania, Slovakia, Slovenia, Tunisia, Turkey
	LAM (ALADIN)
	12 km
	31
	 48 h
	ARPEGE-Meteo-France
	

	HIRLAM (HIgh Resolution Limited Area Model): Denmark, Estonia, Finland, Iceland, Ireland, Lithuania, The Netherlands, Norway, Spain and Sweden
	LAM (HIRLAM)
	
	
	
	ECMWF
	

	COSMO_LEPS: Germany, Greece, Italia, Poland, Romania, Switzerland
	LAM non-hydrostatic nested in ECMWF EPS model, 16 Ens. members. selected from 102 ECMWF ens. members
	10 km
	32
	120 h
	
	

	The German Lokal Modell (LM) is used operationally at the national meteorological services of Greece, Poland, Romania and Switzerland and at the Regional Meteorological Service in Bologna (Italy),
	

	The hydrostatic high-resolution regional model HRM of the DWD is being used in Bosnia, Bulgaria, Israel, Italy, Romania, and Spain. For lateral boundary conditions, GME data are sent via the Internet to the HRM and LM users.
	


 - COMPUTERS USED FOR DATA PROCESSING AT  RSMCs AND NMCs -  

REGION VI

	CENTRE
	MAINFRAME (number cruncher)
	SECONDARY COMPUTER(S)
	WORK STATIONS

	ANKARA
	IBM pSeries 690
	SGI Onyx 2, SGI 2200, 3 IBM p630 
	INTEL P4, PCs

	ATHENS
	IBM Cluster 1600

28 Computer Nodes 7039-651 pSeries 655
	8 RX 2600  6 RX 5670
	Sun Clúster WSs - PCs

	BELGRADE
	
	Beowulf Cluster
	37 PC Pentium

	BET DAGAN
	
	SGI Origin 350 300, 2xSGI Origin 200
	8 SGI WSs

	BRATISLAVA
	IBM P690 32 processors
	HP  9000/720, IB p470, p460
	HPs

	BRUSSELS
	CRAY J916
	HP servers
	WSs

	BUCAREST
	SUN: E4500-8 processors, SUN E3500 –4 processors, Blade1000 – 1 processor
	DEC-ALPHA 5004 SUN-ULTRA (2 processors), HP servers
	PCs

	BUDAPEST
	IBM Regatta p655 cluster server (32 processors), p690 Server with 32 processors, SGI ALTIX 3700
	SGI Origin 2000 (16 procesors) HP L3000 HPs, DEC 600
	HP, DEC, SUN WS - PCs

	COPENHAGEN
	NEC-SX6 (8 nodes x 8 processors) 2 NEC TX 7

CRAY XT 4 and XT 5
	4 SGI Origin 200
	WSs

	DE BILT
	
	SGI Power Challenge, SGI Origin 2000
	Compaq clusters - WSs

	DUBLIN
	IBM eServer cluster 1350
	2 SGI Origin 200, SGI CHALLENGE L– 2 VAX 4200 – VAX 3100
	

	HELSINKI
	SGI ALTIX 3700, SGI Origin 2000
	VAX 6240
	VAX Clusters - WSs

	KIEV
	
	EC-1061
	PCs

	LISBOA
	
	2 DEC Alpha 2000 4/275, 2 DEC Alpha XP1000
	

	LJUBLJANA
	14 dual processors nodes
	
	PCs

	MADRID
	CRAY C-94
	VAX – HP/HPUX and SUN/SOLARIS
	SUN WSs

	MINSK
	
	2 Intel Celeron 600
	3 Intel PIII, 2 Intel P-II

	NORRKOPING
	BLIXT 60 Dual Intel XEON, BRIS. 16 dual Intel XEON
	Linux Cluster, SGI 3800 DEC Alpha servers
	29 VAX (Clusters) - 7 DEC – SUN WSs

	OSLO
	CRAY T3E
	2 IBM RS6000 3 SGI Origin 2000, 200
	VAX 4000-200/3300 DEC3100 Alpha-200

	PRAGUE
	NEC SX-6/4B-32
	Fujitsu/ ICL DRS6000
	SUN SPARC 10/512, 2 TWO , 10 ONE WSs

	SARAJEVO
	
	Intel Pentium
	

	SOFIA
	CYBER 31 FLOP1
	MOTOROLA SYSTEM
	

	TALINN
	
	12 node GNU/Linux PC cluster
	

	VIENNA
	NEC SX-8R
	SGI Origin 3400 28 processors
	

	VILNIUS
	
	12-node Linux PC cluster
	

	WARSAW
	SGI Origin 3800 
	SGI 2000
	PCs 

	ZAGREB
	SGI ALTIX
	SGI Origin 3400 , 16 CPU
	

	ZURICH
	NEC SX-5 (shared) 
	8 processors SGI O3000
	PC WSs 

	ECMWF
	2 IBM 1600+ Clusters, 2x2480 processors (1.9GHz Power5+)
	11 IBM pseries 4 HPrx4640 
	SGIs, PCs


	EXETER
	2 NEC SX 
	IBM Z990, Z800, 11 IBM Pseries, 4 HP rx 4640
	HP WKs

	TOULOUSE
	NEC 5X 8R 31
	HP RP4440, HP T600, HP D370, HP K580
	

	OFFENBACH
	IBM p575 cluster 48 nodes equipped with 8 Power5 processors each

IBM  p690 Server / p615 Server
	Sun Fire 4900 Server 4 SGI ORIGIN 2000
	SGI WSs

	ROME
	ECMWF Service Computer type: IBM-P690 1-4 nodes 30/120 processors.
	COMPAQ ES 45, DS 10, GS 60E, 4 HP Alpha server 
	HP WSs

	MOSCOW
	CRAY Y-MP8E, 4 XEON
	CRAY Y-MPEL 98 – COMPAREX 8/83
	2 HP 735 WSs


