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                                 Summary and purpose of the document 

This document contains an abstract of the current status on Data Processing and Forecasting System, the main recommendations of the last workshops and the rapporteur’s proposals to improve the NWP system, including  the forecasting system of the severe weather, in the RA I. 

                                               Action proposed 

The meeting is invited to take into account the main proposals of the two workshops which have taken place at Casablanca (Morocco) from 12 to 15 September 2005 and at Dakar (Senegal) from 21 to 25 November 2005. 

1. Introduction  

     During the last two workshops organized by WMO at Morocco and Senegal, some basic recommendations about implementation of regional numerical prediction models and the use of the most common products of NWP generated by the Global Data Processing System which are required by Regional centers and NMHSs, was submitted by the participants to this workshops. 

The main recommendation is to create a WG on NWP for RA I, which will be in charge of both the technical and the administrative aspects for the implementation of regional models in the interested NMHSs of RA I.  

Here are the most significant points which have to be discussed during the meeting, concerning the RA I. 

2. Current status in RA I 

The countries which are running models and/or have an access to model outputs are as Follows :

ACMAD : African Centre for Meteorological Applications and Development, it has access to the products of GM (Global Models) and Regional models

La Reunion: It’s a Tropical Cyclone RSMC (Regional Specialized Meteorological Center) and it has access to GM and MSM (Mesoscale Model)

Algiers: It’s a Geographical RSMC and it runs ALADIN as MSM and ETA model as LAM and MSM 

Cairo: It’s a Geographical RSMC and it runs MM5 as GM and ETA model LAM and MSM 

Casablanca: It’s a Geographical RSMC and it runs  ALADIN NORAF as a regional model , ALADIN MOROCCO (AL BACHIR) as MSM

Nairobi: It’s a Geographical RSMC and it runs RAMS as LAM and HRM from DWD, NCEP/ETA model, NCEP/RSM, NCAR/PENNUNIVERSITY MM5. 

Tunis: It’s a Geographical RSMC and it runs ALADIN as MSM

Pretoria: It’s a Geographical RSMC and it runs GM, GM ensemble, Regional Climate Model, and LAM as MSM

Botswana : HRM from DWD   

Some NMHSs have been involved in making effort to run LAMs (Limited Area Models). However most of the NHMSs still have lack the necessary human resources capability and in some cases lack the basic infrastructure to run LAMs. There is therefore need for capacity building in this area because numerical weather prediction needs human resources with high qualifications and computer knowledge.

3. Training in RA I during 2005 

     In order to help some countries in the RA I, two Training workshops was organized by WMO in 2005. 

The first one took place at Casablanca (Morocco) from 12 to 15 September 2005 and the second one at Dakar from 21 to 25 November 2005.

These workshops were organized to the RA I countries which are ready to implement operational NWP system. 

Concerning the one of Casablanca, the countries which participated are the following ones: Botswana, Kenya, Libya, Mozambique, Senegal, Tanzania and Morocco. Two participants came from ACMAD.  Twenty one participants attended the training and the lecturers were from France, Germany, South Africa and Morocco. 

The main goal of this workshop was to help the participants to see all the aspects which are to be considered in the operational implementation of NWP. 

As indicated by Mr. Joel Martellet in his report, this workshop was attempted to cover the following steps: acquiring and running a local NWP model without data analysis but with verification, as discussed at Pretoria in 2002. 

The step one, which consists on acquiring and using existing NWP grid point products, is supposed to be well known.   

At the end of the workshop, most of the participants expressed there satisfaction and they wish more practical sessions as:

· More on experimental implementation of NWP and less on theory 

· More on hands on exercise 

Concerning the workshop, which tacked place at Dakar (Senegal) from 21 to 25 November 2005, the participants came from 20 countries, plus ACMAD. 

The subjects which was treated during this workshop, was on: 

· the state of DPFS and the available products in the AR I

· use of EPS

· verification and evaluation of NWP products 

· Use of ALADIN-NORAF products 

· Informations about the different data formats: GRIB, BUFR, CREX. 

During this workshop most of the lecturers was from Africa. 

4. Issue and needs 

  At the first workshop, the main recommendations submitted by the participants, following the report established by Mr. Joel Martellet, are on the practical aspects of the implementation of Regional numerical models. Some national meteorological services in RA I need assistance, in how to implement and to run regional models. 

Besides, the participants pointed out the creation of a Working Group (WG) on Numerical Weather Prediction for RA I. 

This special WG will first make a diagnostic of the existing situation in the frame of NWP in RA I. This diagnostic will permit to know in details which kind of regional models are under use in Africa and which human resources and its qualifications are necessary to run these models and ensure the availability of the NWP products at a defined time. Also, it’s necessary to define for each national meteorological service which kind of computing power he needs to run a regional model with a specific resolution.  

After that, the WG has to identify the national meteorological services which are ready to help the ones who want to run a specific model, as ETA model for example. 

Then, special workshops have to be organized in a national meteorological service inside the RA I, where the model is already used in operational way. After the technical aspect, each national meteorological service has to explore the administrative aspect in order to have the right authorizations to run its model. 

At the workshop of Dakar, there were not a lot of lectures from outside Africa and the quality of the lectures was appreciated, that is a proof that qualification and competence exist in Africa. 

In order to permit to a maximum of the African countries to implement a regional model, with the permission of WMO, I propose to take contact with all the African centers which are running a regional model, to propose to them to organize a workshop on how to implement and to run ETA model for example. The modalities will be discussed after the approbation of the proposition.

To make these actions efficient, I hope that this workshop will be organized with the active participation of WMO, by financing a Personnel Computer for each participant (one participant by country). 

After the workshop, each participant will go home with a PC, where the model and the other components like LINUX, Grads and a web site, are already installed.

The concerned national services by these actions have to have an internet link with a speed of at least 256 Kb/s, in order to download from a great center, the initial state and the lateral boundary conditions to integrate there regional model with a reasonable horizontal resolution. 

5. Severe weather forecasting  

    Severe weather is continually affecting all the regions in the world but the Mediterranean area and central Africa are affected by two different kinds of severe weather. The first one by deepen cyclones like the one who affected Algiers in 2001 and the other one by squall lines, causing loss of life, landslides and flooding. 

Unfortunately, the heavy convective rainfall often associated with MCSs, and great quantities of rain, falls over only a relatively small area compared to the spatial scale of the system itself. Therefore, while it is generally possible to forecast an MCS, correctly forecasting the intensity, duration and location of the intense rainfall, that is part of the system, becomes problem when using NWP models with an horizontal resolution coarser than about 20 km. 

This is to point out that in case of AR I, we do not need to run only LAM models but we need to build nowcasting systems based on: NWP products with fine horizontal resolution, radar data, satellite data and products from the different SAFs in Europe. Besides, we have to develop data assimilation systems to improve the initial field, and then to improve the forecasts of the regional models.. 

5. The Algerian experience in severe weather forecasting 

After the flash flooding of the 10th November 2001, which claimed more than 700 casualties, the Algerian Government decided to improve the warning system and to involve all the concerned services, by initiating a project to reduce the vulnerability of the urban areas.

After the international call and in addition to the recommendations suggested by UKMO to improve the Algerian warning system, the results of the scientific study are as follow: 

· A prolonged period of exceptional rainfall is predicted at each resolution tested.  However, the observed maximum of 260 mm is never reached.

· Increases in resolution give continued improvements in amount of rainfall.

· Latent heat release played the major role in this event

· The orography influenced the spatial distribution of  humidity more over land than over sea

· Rainfall underestimated by the global model

· More convective rainfall with NAE model (20 km)

· More dynamical rainfall with 4 km model

 The recommendations of UKMO about powerful forecasting system based on regional model with data assimilation, high resolution model, radar data and satellite data are under gone. Some of them are already achieved.  

To illustrate, the 10th November 2001 meteorological situation, the general situation at 500 hPa and a satellite picture, with a picture showing landslide at Algiers are inserted, hereafter. 
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Fig.1 : Z+T 500 hPa of the 10th/11/2001 at 00z and the 12th/11/2001 at 00z

            (After Romero & al. (2002)) 
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Fig.2 : Satellite pictures of the 10th Nov 2001 at 0500z and 0530z 
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Fig.3: Landside at Algiers 10/11/2001
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Fig.4: Analysis at various scales (60, 20 and 4 km) (Moore & al. 2004) 

6. Training needs and recommendations

    In order to build capacity for the RSMCs and NMHSs in RA I to run NWP models and to adapt the NWP products for they own use, it is recommended to :

1- Create a Working group for NWP in RA I 

2- To organize Workshops on practical implementation of regional models at the African NMHSs, where the regional models are running in operational way, with the help of WMO.

3- Expert mission for assistance to Countries trying to implement NWP

4- To organize seminars or workshops on the use and interpretation of NWP products and on how to compute some specified derived fields, to improve the forecasts. 

5- To organize Workshops in verification and evaluation of the NWP products 

6- To organize Workshops on how to build a nowcasting system. 

7- To organize Workshops or seminars on the use of new techniques, as potential vorticity anomaly, in the diagnostic and the forecast of deepen cyclogenesis. 

7. Propositions of WMO concerning RA I

On the other hand, the calendar of WMO actions concerning the RA I,  proposed at the last workshop, following the report of Mr. Joel Martellet, is as follow:

· Meeting of WG on planning and Implementation of www in RA I (June 2006, Nairobi).  Recommended there creation of an official WG on NWP for RA I. 

· Meeting of RA I in January 2007, who will be asked to endorse the recommendations

· 2007 or 2008: WMO may try to convene a workshop including new members if any, or only for those who were in Casablanca who have achieved implementation.
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