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Data Processing and Forecasting System (DPFS)

(Submitted by the Secretariat)

Summary and Purpose of the Document

The document contains information on the status of operation/implementation of the Global Data Processing and Forecasting System (GDPFS) in Region I and related matters, including some proposals for discussion.

ACTION PROPOSED

The meeting is invited to consider the status of the Global Data-Processing and Forecasting System in Region I together with the report of the Rapporteur on Regional Aspects of the Data Processing and Forecasting System (DPFS).  It is invited to develop appropriate recommendations to enhance and further develop the relevant GDPFS components.

__________________

APPENDICES:

1. Status of RSMCs and NMCs relative to Numerical Models in RA I

2. Recommendations for a country considered at a stage where it can implement a LAM

3. 
DISCUSSION

DATA-PROCESSING AND FORECASTING SYSTEM (DPFS)
I.
Status of Implementation 

Nowcasting to Medium-range forecasting

RSMCs

1. Main Data-Processing and Forecasting System Centres in RA I have continued to maintain and enhance their operational numerical weather prediction (NWP) systems as well as specialized products and services provided by the designated RSMCs, and contribute to the overall operations of the GDPFS (see summary on NWP in Appendix).  RSMC Pretoria still runs a global model and several regional models.  Pretoria runs also an ensemble system with 16 members up to 14 days.  RSMC Algiers, RSMC Cairo, RSMC Casablanca and RSMC Tunis have improved their NWP capabilities.  In particular Casablanca runs three operational resolution of ALADIN.  ALADIN NORAF covers an area beyond the Equator; its products would be useful for West African and Sahelian countries.  RSMC Dakar and Nairobi are entering in the operational mode for NWP; both centres run operationally two types of Limited Area Model (LAM) model.   
NMCs

2. There has been substantial progress in the area of NWP by some NMCs.  Following a WMO Regional Training Workshop on NWP for countries ready to implement operational NWP held in Casablanca from 12 to 17 September 2005 and additional training given by Germany, five countries: Botswana, Kenya, Mozambique, Senegal and Tanzania started to implement operational LAM in their countries.  The difficulties are the acquisition of latest data sets for boundary conditions in a “reasonable time” and sufficient computer power for useful production of NWP fields.  The majority of NMCs are not in a position to run their own LAM, and these are useful only if the resolution is superior to those of available products from Global Models, which now are reaching the 25 km.  Almost all NMCs have access to graphical products from advanced centres via GTS, MDD, MSG, SADIS, VSAT or Internet.  The dissemination of regional models products between RSMCs and NMCs should be implemented to help their forecasting activities.  ACMAD could play a leading role in this matter.  Nowcasting operations are hampered by lack of Radar images in two thirds of the countries.  All countries have however access to some satellite images.  
Ensemble Prediction Systems (EPS)

3. Many NMCs have access to several Global Model results and can apply the “poor person“ ensemble techniques.  Two thirds of NMCs have access to EPS products and most RSMCs can make use of these products, especially those of ECMWF, who has recently extended its product area of coverage over the tropics for precipitation probability and the Extreme Forecasting Index (EFI).  These fields are accessible by Internet through a password for WMO Members; they give good signal for strong events, which could occur beyond day-3.  The Indian Ocean Centres make use of these products for Tropical Cyclone foprecasting.  Some information was given on probability forecasting which is becoming really the tools for forecasting beyond day-3 in a training workshop on use of GDPFS products for French speaking countries in Dakar in November 2005.  

Emergency Response Activities

4. Toulouse and Exeter are the RSMCs designated for activity specialization in nuclear emergency response over RA I and maintained their operations for the provision of specialized atmospheric transport model products under the WMO Regional and Global Arrangements.  These Centres are also able to respond with specialised support for other kinds of environmental emergencies.Toulouse is also designated a Volcanic Ash Advisory Centre that provides specialized ash clouds trajectories and dispersion forecasts for aviation purposes.  

Long-Range Forecasting (LRF)

5. Global Producing Centres (GPCs) for Long-Range Forecasts (LRF) will be proposed for official designation at the coming CBS in November 2006.  For this purpose, LRF products from a minimum list are required to be made available by GPCs to NMCs and Regional Climate Centres (to be nominated, e.g. like the Draught Monitoring Centre?).  The list of products has been introduced in the Manual on the GDPFS (WMO-No.485) and form part of a requirements list for the designation of GPCs for LRF, which in particular demands fixed production cycles and time of issuance, and products accessible through the GPC Web site and/or disseminated through the GTS and/or Internet.  The Minimum list of LRF products to be made available by global producing centres includes:

· Monthly averages/accumulations for a season

· Mean and spread of the distribution and calibrated probability information for forecast categories from ensemble prediction system for:

· Two metre temperature over land

· Sea surface temperature

· Precipitation

· Z500, MSLP, T850

·  
Regional severe weather forecasting – risk management

6. CBS-XIII (2005) acknowledged the continuing need for improving severe weather forecasting and that it would be best addressed first within Regional Associations, taking into account capabilities of the Members and severe weather issues that need to be tackled as a priority within different regions.  A demonstration project on severe weather forecasting of such events as heavy rainfall, severe wind storms is being implemented as a concrete contribution of the WWW Programme to the WMO Programme on Natural Disaster Prevention and Mitigation.  It is important to recognize the scope and goal of the project to test the usefulness of the products currently available from NWP centres, or products that could be made available from current systems, with the goal to improving severe weather forecasting services in countries where sophisticated model outputs are not currently used.  A Demonstration Project Steering Group, chaired by the Chairman of the OPAG on DPFS was formed to finalize the terms of the Project as well as to establish suitable regional projects.  

7.
A “kick-off” planning meeting of the Severe Weather Forecasting Demonstration Project (SWFDP), Regional Subproject in RA I, was held 31 July to 3 August, 2006 at the Regional Specialized Meteorological Centre Pretoria at the kind invitation of the Government of South Africa.  The major outcome of this meeting was the development of the Regional Subproject Implementation Plan for this first subproject of the SWFDP in the south-eastern region of Africa, a plan that clearly specifies how the subproject will work to ensure its success in this region.  The principal focus of the project is on the phenomena of heavy precipitation that could cause serious flooding, and strong destructive winds.  The formation of a Regional Subproject Management Team was achieved, a necessary part of the Implementation Plan.  The timeline for implementation is very short, i.e., to commence 6 November 2006.  

8.
The participating centres include global centres at ECMWF, Met Office UK (Exeter), and NCEP-CPC (Africa Desk, USA); regional centres RSMC Pretoria, RSMC La Réunion (Tropical Cyclones RA I), and ACMAD; and national centres of Botswana, Madagascar, Mozambique, Tanzania, and Zimbabwe.  The RSMC Pretoria will act as the single Regional Centre for collecting and synthesizing weather and forecast data and products from all participating global and regional centres, and produce a daily severe weather forecast guidance product to be made available to all NMHSs of the region.  Preparatory training specifically for the SWFDP-RA I for operational forecasters from the participating NMCs is being organized to take place at RSMC Pretoria from 31 October to 3 November 2006, prior to the commencement of the actual experimental phase of the project. Tentatively set for 6 November 2006.  

9.
After completion of the SWFDP, another plan will be needed for the transition from the demonstration stage to the operational implementation.

II.
GENERAL STRATEGY FOR IMPLEMENTING OPERATIONAL RUNNING OF LAM

10.
A strategy for the development of NWP in Africa was developed during a special workshop that took place in Roodevallei, South Africa, from 30 September to 2 October 2002.  The strategy works since it has been applied and five countries have implemented operational NWP in 2006.  

11.
The strategy includes four necessary steps for the country that wishes to develop and implement operational NWP.

STEP 1: To gain experience in the field of NWP:

· Access to global products (grid fields) from advanced Centres

· Constitute a products data bank

· Include visualization functions of fields

· Implement verification systems

· Apply post-processing: statistical adaptation

STEP 2: Implementation of a LAM:
To produce useful products for operational forecasting means to offer more than existing available products (i.e. higher resolution than global models products available – ECMWF = 25 km res.) and make the LAM products available in a time delay acceptable for forecasters.  It means for sustainability that the NWP team must be prepared to evolve and improve the system to keep useful on the long term) Step 2 is more demanding than Step 1 in know-how and resources (see detail recommendations in Appendix 2).

· Choose the appropriate LAM (physical parameterization, topography, etc..) and therefore corresponding Global Model for 

· connection for boundary conditions fields, with sufficient bandwidth

· Sufficient computer speed

· Application software

· Organisation of operational production

STEP 3: 

· Running a local model, without data analysis, but with fine tuning system for the local region (best physical parameterization options, optimal domain size, resolution in 3-D, position, refine forcing, topography, soil surface, statistical post-processing) 

STEP 4:

· Some knowledge on data assimilation techniques? (if no, black box)

· Add data assimilation:  (data nudging techniques)

–More data over area (needs good data collection means)

- Radar data assimilation?

Implications for WMO

12.
Suggested corresponding strategy for WMO:

1) for use of NWP products (Step 1)

1.1 Persuade advanced centres to give and make available more useful NWP products for Step 1 (use of NWP products)

1.2 Train developing countries to make best use of available NWP products (various fellowships for attendance of appropriate courses, support to seminars organized by advanced centres, WMO training seminars, CAL modules)

1.3 Ensure access to products in developing countries (good Internet or other types links to obtain products), enhance local data processing capabilities (if necessary expert assessment missions, followed if necessary by special funding: e.g. World Bank, EU, VCPs)

2) for implementing NWP with LAM (Step 2)

2.1 Train “ready to implement” (= minimum 2 NWP scientists, 1 IT expert, adequate connection facilities and computer power, see details in Appendix 2) countries to understand LAM NWP (various fellowships, WMO training seminars, support to seminars organized by advanced centres, CAL modules)

2.2 Help good candidate countries to have adequate hardware and software system (expert assessment missions, followed if necessary by special funding: e.g. World Bank, EU, VCPs)

2.3 Persuade advanced countries to facilitate and simplify access to their global grid points model for boundary conditions (e.g. special FTP GPV data bases, special satellite links)

2.4 Candidate countries should get special training for operational implementation of LAM (WMO type seminar + training by model producer (grouping or bilateral) + visiting scientist in Country)

2.5 Ensure Step 2 fully operational (ask for reports, share problems in NWP meetings – Regional Working Group on NWP LAM)

3) for improving NWP model (Step 3: fine tuning of model)

Countries themselves should be acting (if necessary more training: training by model producer (grouping or bilateral) + visiting scientist in Country (with WMO support?)), extensive use of verification tools, statistical adaptation

4) for introducing additional data: data nudging, and data assimilation (Step 4)

Countries themselves should be acting: checking necessity, usefulness if really additional data are available and not used at all in the initial assimilation of the boundary conditions.  To be implemented it requires great competence and excellent scientific knowledge (WMO could support various fellowships for attendance of appropriate courses, support to seminars organized by advanced centres).  

Implementation – Schedule for WMO

13.
The WMO Secretariat department: Regional and Technical Cooperation Activities for Development Department (RCD) should be involved for all financing aspects.

Step 1: courses (see 1.2) have been given by WMO and by some advanced centres for decades now.  More training is still needed for use of products, especially EPS products.  1.3 should follow (RCD should be involved), if 1.3 does not follow quickly, 1.2 could be useless.  More work is needed with ETR, COMET to develop appropriate CAL tools.

Step 2: courses (see 2.1) have been started for RA I in 2005 (Botswana, Kenya, Libya, Mozambique, Senegal, Tanzania) and this has been successful since in 2006 Senegal, Kenya, Mozambique are operational and soon will be Botswana and Tanzania.  These courses can be repeated for other countries.  Some countries have been getting training type 2.3 by DWD (for HRM since a few years, and within bi-lateral or consortium activities (e.g. ALADIN, ETA).  For 2.2 RCD should be strongly involved.  For 2.3, this has to be put on the agenda of GDPFS and WIS meetings.  For 2.4 WMO could give limited support for attending advanced countries courses on specific models (RCD involvement).  Within the severe demonstration project for South-East RA I, additional countries could be considered for Step 2.  For 2.5 WMO can organize status reports (started for RA I), and a regional working group should be created.

Steps 3 and 4:  The countries having satisfactorily implemented Step 2 can consider Step 3 and 4.  RCD should be strongly involved to see how financial support can be given.  One should wait later for these steps RA I (2008?).

III. Proposals

About reception of NWP products from advanced centres

14.
The Training Workshop on Use of GDPFS products in Dakar (21-25 November 2005) made the following recommendations for reception and processing of NWP products from advanced producing centres:

(i) The following products are necessary for forecasting in the tropical areas from 0 to 72 hour ranges, and the seminar asked the dissemination of these products by advanced centres:

	Field type
	Variables
	Date

	Surface fields
	T, Td
	Analyzed and forecasted (every 6hr)

	Surface fields
	Soil Moisture
	Initial and forecasted (every day)

	Surface fields
	SST
	Initial field

	Horizontal Cross section : 

925 hPa
	T (or (), 

(’w used by forecasters (or (e)

VH (vector + module)

Geopotential Z
	Analyzed and forecasted (every 6hr)

	Horizontal Cross section : 

850 hPa and 700 hPa
	VH (vector + module)

Vorticity, Convergence/divergence

Relative Humidity

(’w used by forecasters (or (e)

Option: PV on the 320K surface
	Analyzed and forecasted (every 6hr)

	Horizontal Cross section : 

200 hPa
	VH (vector + module)

Vorticity, Divergence

Relative Humidity
	Analyzed and forecasted (every 6hr)

	Precipitation
	Accumulated over 6 and 24 hr periods
	Forecasted (every 6hr and day)

	Integrated values
	CAPE (max)


	Analyzed and forecasted (every 6hr)

	Integrated values
	Precipitable water
	Analyzed and forecasted (every 6hr)

	Integrated values
	Shear vector between 600 hPa and the surface
	Analyzed and forecasted (every 6hr)


NB: Most of the above fields are already available on some NWP web sites. Nevertheless often it’s not exactly the same level or variable.

(ii) To speed up the installation of RETIM Systems in the region.  Organisations involved in the process should work at finding the needed financial resources. 

(iii) For the systematic participation of good representative of African forecasting services in the committees who define the list of products disseminated for their operational use. 

(iv) ACMAD and RSMCs to really complete verification programmes of received NWP products and to make the results available to all interested countries. 

(v) ACMAD and RSMCs should develop methodologies to better interpret and use numerical products over Africa. 

(vi) ACMAD and RSMCs should study newly available products, act as a filter, and develop recommendations for the implementation of their operational use in African countries. 

(vii) Advanced Centres to re-distribute in CREX format on the GTS, AMDAR (ascent/descent) profiles over African airports; these data would be so important for nowcasting and forecasting.

Related to ensemble forecasting products:

(viii) To pursue the organisation of workshops in the region on ensemble prediction to allow a better understanding of the philosophy and the techniques used.  Forecasters have to prepare themselves to a cultural change for using probabilities and the many available products generated by ensemble forecasting. 

(ix) To ask every Permanent Representative to WMO of every country, who has not done so, to address to the Director of ECMWF an official request of the password enabling access on Internet to products for WMO Members. 

For NWP development

15.
The Workshop in Casablanca (September 2005) made the following recommendations for actions to boosting the implementation of useful NWP operations in RA I, in particular a calendar was also proposed:

· Expert mission for assistance to Countries trying to implement NWP 

· Training in advanced centre (fellowship)

· Create a Working Group on NWP for RA I

· Calendar of proposed WMO actions:
· March 2006: Report to WMO (jmartellet@wmo.int) on status of NWP development, implementation (use as input for Meeting of WG on Planning and Implementation of WWW in RA I (September 2006, Nairobi).  Recommend there the creation of an official WG on NWP for RA I.

· October 2006: Report to WMO (jmartellet@wmo.int) on status of development, implementation (use as input for Meeting of RA I in January 2007, who will be asked to endorse the recommendations).

· April 2007: Report to WMO (jmartellet@wmo.int) on status of development, implementation 

· 2008?: Meeting of the WG on NWP for RA 1 (if recommended).

· 2007 or 2008?: WMO may try (if recommended by RA I and resources available) to convene a workshop including new Members, if any, and only for those who were in Casablanca who have achieved implementation (Programme: Sharing, problem, new development, perhaps, information on data assimilation).

16.
The Training Workshop on Use of GDPFS products in Dakar (21-25 November 2005) made the following recommendations for starting NWP activities:

· That RSMCs running models organize and perform dissemination of the products to the concerned countries. 

· ACMAD to pursue and enhance its training programme on Limited Area NWP;

· Advanced Centres running global models to allow the acquisition of boundary conditions adapted to the models (i.e. without useless grid points) and to explore the possibility of transmitting the boundary conditions via satellite with large bandwidth to facilitate the acquisition of these data.

· To ask WMO and RA I Countries: to do everything so that strategies already defined for improving national data collection in Africa be implemented with a view to increase the chance of technical success for numerical prediction techniques which are very demanding in observed data.

APPENDIX 1:

STATUS OF RSMCs AND NMCs RELATIVE TO NUMERICAL MODELS (2003, 2004 or 2005  information)

 (last update 11/09/06)

GM   = Global Model

LAM = Limited Area Model (resolution coarser or equal to 36 km

MSM = Meso Scale Model (resolution finer than 36 km)

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
REGION I

	
	
	
	
	
	
	
	DISSEMINATION

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

	ACMAD
	Special Centre
	access to GM
	
	
	
	
	
	fax
	
	special

	
	
	LAM (Regional Spectral Model)
	50 km
	28
	 36 h
	NCEP (USA)
	
	
	
	

	HARARE
	Special Centre
	
	
	
	
	
	
	
	
	special

	LA REUNION

 
	Tropical Cyclone (T.C.) RSMC
	full access to GM
	
	
	
	
	GTS
	Fax
	SAT
	special

	
	
	full access to MSM
	
	
	
	
	
	
	
	

	ALGIERS
	Geographical RSMC
	LAM (ETA)
	36 km
	24
	 72 h
	GFS (NCEP)
	
	
	
	

	
	
	MSM (ETA)
	11 km
	24
	 48 h
	GFS (NCEP)
	
	
	
	

	
	
	LAM (ALADIN)
	
	
	
	ARPEGE 
	
	
	
	

	
	
	MSM (ALADIN)
	
	
	
	ARPEGE
	
	
	
	

	CAIRO
	Geo. RSMC
	MSM (ETA)
	33 km
	36
	120 h
	GFS (NCEP)
	
	Fax
	
	

	
	
	MSM nested non-hydro. (MM5)
	63, 21and 7 km
	36
	 48 h
	GFS (NCEP)
	
	
	
	

	CASABLANCA
	Geo. RSMC
	MSM (ALADIN-NORAF)
	28 km
	31
	 72 h
	ARPEGE (France)
	GTS
	
	
	special

	
	
	MSM (ALADIN/Morocco) 3D-VAR
	12 km
	41
	 72 h
	ALADIN-NORAF
	
	
	
	

	
	
	MSM (ALADIN/Morocco local)
	5 km
	41
	36 h
	ALADIN/Morocco
	
	
	
	

	DAKAR
	Geo. RSMC
	MSM (ETA)
	
	
	
	GFS (NCEP)
	GTS
	Fax
	
	

	
	
	MSM (HRM)
	
	
	
	GME (DWD)
	
	
	
	

	MAPUTO
	NMC
	MSM (RAMS)
	
	
	
	(from Brazil)
	
	
	
	

	
	
	MSM (HRM)
	
	
	
	GME (DWD)
	
	
	
	

	NAIROBI
	Geo. RSMC
	access to GM
	
	
	
	
	GTS
	Fax
	
	

	
	
	MSM (HRM)
	28 km
	40
	 24 h
	GME (DWD)
	
	
	
	

	
	
	MSM (WRF)
	
	
	
	GFS (NCEP)
	
	
	
	

	PRETORIA 
	Geo. RSMC
	GM (NCEP Anal.)
	T126
	L28
	 7 days
	
	GTS
	Fax
	
	

	
	
	GM Ens. 16 members (BGM)
	T62
	L28
	14 days
	
	
	
	
	

	
	
	GM (COLA) Ens. 10 members  LAF
	T30
	L28
	6 month
	
	
	
	
	

	
	
	LAM (ETA)
	48 km
	38
	 48 h
	GFS (NCEP)
	
	
	
	

	
	
	MSM (MM5)
	
	
	
	
	
	
	
	

	TUNIS
	Geo. RSMC
	MSM (ALADIN)
	12.5 km
	L41
	 48 h
	ARPEGE (France)
	
	
	
	


COMPUTERS  USED FOR DATA PROCESSING AT  RSMCs AND NMCs   (2003 , 2004 or 2005  information)
	CENTRE
	MAINFRAME (number cruncher)
	SECONDARY COMPUTER(S)
	WORK STATIONS

	ACMAD
	
	INTEL based servers (AMEDIS system) – SUN SPARC
	PCs

	LAGOS
	
	
	PCs (AFDOS system)

	HARARE
	
	
	IBM PSs - PCs

	ALGIERS
	
	PC Pentium IV 
	30 PCs 

	CAIRO
	IBM S/390
	4 HP 750C
	12 IBM PC 300 GL, 18 PC Pentium

	CASABLANCA
	IBM SP
	SUNSPARK 1000
	SGI - 3 DEC ALPHA - MOTOROLA

	DAKAR
	
	
	PCs

	MAPUTO
	
	HP wx 9300, Dell Precision 470n
	

	NAIROBI
	
	PCs Pentium III, VAX3900 – VAX 11/750
	SGI – PCs

	LA REUNION
	
	
	Work Stations

	PRETORIA
	CRAY J916, CRAY SV1
	2 SGI Origin 200, 2 SGI Indigo –- SUN Enterprise 3000
	PCs

	TUNIS
	Super calculator
	2 DELL Xeon, HP715/80, HP 755/80
	


APPENDIX 2:

RECOMMENDATIONS FOR A COUNTRY CONSIDERED AT A STAGE WHERE IT CAN IMPLEMENT A LAM

Required knowledge (additional training?):
· Some NWP knowledge

· Modelling (dynamic, physics)? (if no, black box)

· Information technology:

· Programming (if no, black boxes!)

· Data management know-how:

· Data Bases

· Meteorological operational applications systems:

· Pre-processing, decoding

· Post-processing 

· Managing operational system, scheduler of programs

Training: what is possible?

Pre-requisite: Countries to be helped must be ready to implement (expertise, enough resources).  E.g. 6 only out of 45 found in 2005 in Africa.

· WMO general workshop – one or two weeks (1 or 2 participants per country)

· Workshop by advanced countries (e.g. DWD) (cheaper formula for WMO)
· WMO Fellowship to study in advanced countries for limited number of scientists, at least a month.

· Roving seminar by visiting experts (difficult to find)

· CAL (e.g COMET): has to be developed, very expensive and perhaps less motivating for learner, but good to review at home courses given already in seminars.

Recommendations to countries that are considering running models locally:

· Resolution must be better (in 2006) than 25 km = ECMWF global model resolution; but who has all the products they need from ECMWF?

· Increasing topography and resolution in the numerical simulation (with adequate parameterization, especially, convection) may improve short-range forecasts.

· Necessary meteorological resources:

· Real time acquisition of boundary conditions

· Model: higher resolution than available Global Model, Good topography

· Necessary physical resources:

· Hardware with sufficient speed (trade-off between model resolution and time delay (usefulness for forecasters on duty) and power/memory = cost)

· One Gflops?

· Software

· Application software (data processing, data base, display tools and Model)

· Connection: 64 Kb/s sustainable on GTS or special link (satellite) or Internet (1 Mb/s?) 

A Powerful Workstation (s) is needed:
· A single piece of hardware or cluster (same power as the biggest computers of the eighties):

· With Several functions provided by software:

· Data and products reception, pre-processing

· Internet, Intranet

· Visualisation

· Data Base, Archiving

· Post-processing of fields

· Limited Data Bank of fields  

· Objective interpretation software: Statistical Models, probabilistic forecasting

· For automatic real time operations: scheduling software

· Finally: Meso-scale LAM forecasting model

Problem of access to boundary conditions:

· requires good Internet access (1 Gb/s?) or special link

· would be helpful if global model Centres would prepared in a kind of data base, only the requested points for the specific LAM areas of the requesting centres.

Choosing the model

1.
Choose a model that is known to be reliable and 

2.
which has a history of being run in a stable configuration and

3. is sustainable and 

4. has a support base from a recognized center for that model and

5. has full documentation on model code structure and performance 

6. Source code should be made available 

7. Training of staff must be available from the donor

8. Model should be portable and easy to implement.

List of known available models (2006): 

· NCEP – Eta (now WRF)

· NCAR – MM5 (now WRF)

· Meteo-France – ALADIN (only available for Consortium member countries)

· Deutscher Wetterdienst (Germany) – HRM, LM

· UK Met – Unified model? 

· HIRLAM community -  HIRLAM Model (only member countries)
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