Report on RA I Training Workshop for countries ready to implement operational NWP

(Casablanca, 12-15 September 2005)

(by Joël Martellet, WWW/DPFS)
1.
A Regional Training Workshop on NWP for countries ready to implement operational NWP was held in Casablanca at the kind invitation of la Direction de la Météorologie National of Morocco from 12 to 17 September 2005.  Twenty-one participants attended the lectures and participated in the practical sessions.  Twelve were from Botswana, Kenya, Libya, Mozambique, Senegal and Tanzania.  Two participants were from ACMAD.  Five participants were from Morocco.  The number of two participants per country was to ensure that the two best experts of the country in the field of numerical weather prediction or the best expert in the field of numerical weather prediction and the best expert in computer technology would ensure a feasible implementation of operational NWP.  The lecturers from France, Germany and South Africa completed the four experts from Morocco (the participants’ list can be found in the Annex I).  

2.
The Director of Météorologie Nationale of Morocco, Mr Mustapha Geanah, Permanent Representative of Morocco with WMO, opened the workshop on Monday 12 September at 9 a.m.  He welcomed the participants and stated that NWP within the African meteorological Services was becoming a necessity, but its implementation was requiring human expertise, even if hardware was becoming more easily accessible due to technological development.  He stressed that the efforts of WMO to reduce the gap in the development of NWP between the countries in Region I and the developed countries were praiseworthy and deserved to be mentioned.  He said that Morocco was ready to play a role in this domain, given its expertise in this field.  He recalled that DMN set up, in operational mode since March 2003, a regional model called ALADIN_NORAF, which covers from the Equator to the North of Africa.  The products are available on Internet and discussions were in progressed with Meteo-France for a distribution via RETIM.

3.
As WMO representative, I thanked the Government of Morocco, and especially the DMN for hosting the regional training workshop and providing excellent facilities (10 PC computers were available for Internet access and were used for hands-on sessions and case studies) and hospitality.  I recalled that the Thirteenth Session of RA I, expressed the need for organizing training workshops for NWP operational implementation.  During the Fourteenth Congress of WMO, several Members required an opportunity for training seminars on modelling.  The Thirteenth Session of the Commission for Basic Systems noted also that several Members in all regions were interested in the development of an NWP system on workstations or PCs and agreed on the need for more training on NWP modelling.  I also said that Morocco had been a model of excellence by its achievements in the field of NWP, and it was quite normal that this workshop takes place in Casablanca, and the Moroccan experts will share with us their experience.  I mentioned that today, there were 187 WMO Members countries and 73 use NWP techniques.  In Africa, out of 52 countries, only 5 were running fully operationally an NWP model.  So we were here to try to narrow the gap, and the represented countries today were supposed to be the next 6 countries ready to implement fully an operational NWP model.  However, the problem was not simple, and that, given the increasing resolution and sophistication of global models in advanced centres, a small limited area NWP model has to prove its usefulness in a national meteorological service.  The usefulness of forecasts depends also on the scale of the phenomena to be simulated.  Sixteen meteorological centres around the world are producing forecast data on a global scale, of interest for all countries, and some of these forecasts can be received as boundary conditions to run a limited area model.  The main goal of this workshop was to help the participants to see all the aspects, which need to be considered to be successful in the operational implementation of NWP.  Resources are needed for hardware, software and also for scientific and computer knowledge.  One has to know the capabilities and also the limitations.  Statistical adaptation of the results is a plus, and a sound evaluation (called verification) of the results is always indispensable.  And tips needed for success of operational implementation of NWP would be given, I hoped, by the lecturers.  This workshop, I wished, should be also a start, for long-term cooperation between African countries on NWP development. 

4.
The programme of the workshop is listed in Annex II.

4.1
In the first lecture, I started by replacing the NWP in the context of the Global Data Processing and Forecasting System of the World Weather Watch.  The centres able to deliver global products and those able to provide boundary conditions for NWP were listed.  Then the implementation steps as defined by a workshop, which was held in Pretoria in 2002, were recalled:

· Step 1:

Acquiring and using existing NWP grid point products;

· Step 2:

Acquiring and running a local NWP model without data analysis, but with verification;

· Step 3:

Running a local model, without data analysis, fine tuning the 

system for the local region; with statistical adaptation;

· Step 4:

Running a local model with local analysis of data.

I recalled that this workshop was attempting to cover the step 2 and give some ideas on step 3.  Participants were assumed to know well step 1.  The higher resolutions expected for global models (e.g. ECMWF 25 km mesh) mean that Limited Area modeling will have also to constantly progress, and that embarking in that task was a commitment for constant improvement and evolution to stay useful.

A turn around of all the participants showed that only Kenya and Botswana were really running a Limited Area model (HRM from DWD).

4.2
Fundamental techniques on NWP modeling were well described by Radi Ajjaji (originally from Casablanca, but presently expert employed by UAE Air Force) and Detlev Majevski (from DWD).  

4.3
Then, three models were presented for possible implementation.

4.3.1
Radi Ajjaji presented  WRF (Weather Research and Forecasting ) model which results from the development and contributions of several models: PSU/NCAR/MM5, NCEP/ETA models and ETA/NMM.  It is similar to Meteo-France AROME (ALADIN/MESONH).  The development of WRF is the result like most other model of grouping of development teams from several different institutes in the USA.  It can be freely downloaded with much auxiliary software from Internet.

4.3.2
The HRM model was also presented by Detlev Majevski.  DWD is providing free this model, as well as the boundary conditions and initial analysis, provided a link is established for the connection with DWD (Internet or special line) and that the institution is not a private company. 

4.3.3
The ALADIN model was also presented by Fatima Zahra Hdidou and Rachida El Ouaraini from the Méetéorologie Nationale of Morocco.  The ALADIN perspective for the future are:

Continue the development of Aladin until the end (2010) .
Contribute to the development of ALARO and AROME (after ALADIN). 

Dissemination of ALADIN NORAF outputs towards the African countries by Internet and RETIM Africa (specialized connections). 

Use of more satellite data in ALADIN NORAF (soon).

Change the resolution of Aladin NORAF to 25 km and ALBACHIR to 10 km (very soon).

Setting into operational the 3D-VAR (very soon).

Adaptation of the physical package to the tropical characteristics. 

Series of measurement in Africa to improve the model forecasts.

It is clear that ALADIN needs more resources to run than the two other models.  HRM seems the simpler model to install and run.

The participants suggested a comparison experiment to compare the different models.  This idea could be implemented if the model producers are really interested.

4.4
Objectives Statistical interpretation techniques were presented by Jean Nicolau from Météo-France.  The participants felt that it was not so simple and that it should be a phase 3 project, to be considered only when the model is well implemented and running well.  Since precipitation is the most interesting parameter for equatorial areas, studies on this subject to see the real benefit should be undertaken.

4.5
 Verification techniques were well described by Radi Ajjai.  

4.6
Finally considerations on the practical operational implementation (scheduler, data bank, test suite) were described bay Thando Ndarana from South Africa, by Rashyd Zaaboul for DMN Morocco and Radi Ajjaji.  Radi Ajjaji and Detlev Majevski insisted on the necessary hardware and the time production constraints.

4.7
Demonstration of WRF, ALADIN and HRM were given.  The participants appreciated much the HRM demonstration, which, easier to install, provided a good hands-on session to the participants.

5.
A CD-ROM containing all the presentations, case studies and some reference information was distributed to all the participants at the end of the workshop.

6.
A questionnaire (see Annex III) shows the satisfaction of the participants.  Over 17 answers, the majority rated the workshop good (10-13), (5-3) excellent and only (2-1) average.  (9) participants felt confident that they can try to implement operational NWP.  (3) were fully confident to implement and (5) think they can implement.  We can say that the goal of the workshop was achieved when considering that all participants indicated that they would implement operational NWP.  Some participants wish more practical sessions, which would always required a longer workshop:

· More on experimental implementation of NWP and less on theory (Genito Maure)

· More hands on exercise (ND Pyuzza)

· More hands on exercise would have given us a better feel of the implementation of regional NWP models (N.W. Maingi)

· More practical (Aida Diongue Niang)

· More hands on exercise

7.
Suggested follow up actions:

· Expert mission for assistance to Countries trying to implement NWP 

· Training in advanced centre (fellowship)

· Create a WG on NWP for RA I

· Calendar of WMO actions proposed:

March 2006:

Report to WMO (jmartellet@wmo.int) on status of your NWP development, implementation 

Use as input for Meeting of WG on Planning and Implementation of WWW in RA I (June 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 your 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 your development, implementation 

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.

2008?:

Meeting of the WG on NWP for RA 1 (if recommended).
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Workshop for Operational NWP in Africa

(Casablanca, Morocco, 12-17 September 2005)

Programme 

	


	Monday  12 

Scientific aspects 1 –Model specificity
	Tuesday  13

Scientific aspects 2 –Model specificity
	Wednesday  14

Scientific aspects 3 – Statistical adaptation- verification
	Thursday  15 

Verification - Information technology 
	Friday  16

Operational Aspects Visualization- Demonstrations
	Saturday  17

NWP in Experiments -

Demonstration

	08 : 30

09 : 00

09 : 30

10 : 30

10 : 45


	Registration – Opening

NWP in GDPFS (Joël Martellet)

Turn-around: introduction of each participant, expectations
	ALADIN (Fatima Zahra Hdidou + Rachida El Ouaraini)
	Why statistical interpretation of NWP products?: Perfect Prognosis Method (PPM),

Model Output Statistic (MOS), Kalman filtering

(Jean Nicolau)
	Example of operational automatic verification (Radi Ajjaji)
	Interface with forecasters (Thando Ndarana)

 NWP operational constraints: required production time, Trade-off with computer speed, resolution, time and delay for boundary conditions acquisition (Radi Ajjaji)
	THORPEX for NWP

(Thando Ndarana)

	
	
	
	
	
	
	

	
	
	
	
	
	
	ACMAD SAPREM project for NWP

(Zilore Mumba)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	BREAK
	

	
	Model Resolution:

Better than available global models, physics tuning, non-hydrostatic (Radi Ajjaji)
	HRM (Detlev Majewski)
	Statistical tools, Multiple linear regression - Case study 

(Jean Nicolau)
	Use of ETA in South Africa - Implementing in real time of an NWP system – NWP suite –Scheduling - Tests suite (Thando Ndarana)
	NWP operational constraints (Continuation)
	HRM demonstration (Detlev Majewski) 

	12 : 30 
	LUNCH
	

	14 : 00 

16 : 00
	Topography: soil, albedo,etc. Available data sets.  Boundary conditions (no useless points), consistency in initialisation, in physics at boundaries (Detlev Majewski)
	Visit of Meteorologie Nationale of Morocco
	Statistical interpretation

(Continuation)

(Jean Nicolau)
	Observation data bank for verification and post-processing

 (Rashyd Zaaboul)
	SYNERGIE Demonstration (Mohamed Dkhissl)
	Review and discussion, panel = all lecturers

Closing

	
	
	
	
	
	WRF demonstration (Radi Ajjaji)
	

	
	BREAK
	

	16 : 15

17 : 30
	WRF (Radi Ajjaji) 


	(Continuation)
	Why verification? Verification framework, scores, examples of applications
(Siham Sbii + Radi Ajjaji)
	Necessary hardware-software, Connection for boundary conditions acquisition (Internet, dedicated line) (Detlev Majewskii
	ALADIN demonstration - Observations display

Fields data bank

Retrieval of archived fields

Fields display (Rashyd Zaaboul)
	


ANNEX III

W O R L D   M E T E O R O L O G I C A L   O R G A N I S A T I O N

Regional workshop on NWP for countries ready to implement operational NWP

(Casablanca 12-17 September 2005)
Workshop Evaluation (please circle rating item)
Scientific level of lectures:

Excellent  5

Good
10

Average  2


Poor
0
Technical level of lectures on operational implementation:

Excellent  3

Good
13

Average  1


Poor
0
Do you know, now, more about Topography related to numerical weather modeling ?


Yes,  4


Yes,  7



Well, I think, 6

No, it is not clear 0
I fully understand
I have a good knowledge
 I have some knowledge

Do you know, now, more about Lateral Boundary Conditions?


Yes,  4


Yes,  7



Well, I think, 5

No, it is not clear 1
I fully understand
I have a good knowledge
 I have some knowledge

Will you know, now, how to choose the necessary hardware to run a Limited Area Model, within your financial constraints?


Yes,  2


Yes, 10


Well, I think, 4

No, it is not clear 1
I fully know

I have a good knowledge
 I have some knowledge

Do you know, now, how to implement fully operationally a Limited Area Model, taking into account:

· Lateral boundary Conditions acquisition in real time (requiring proper connection)

· Initialization of your model

· Running time of your model

· Requested time of availability for forecasters

· Needed applications and tool software: observations data base, fields data base, fields display, archiving and retrieval


Yes,  3


Yes,  5


Well, I think,  9

No, it is not clear 0
I fully understand
I have a good knowledge
I have some knowledge
I cannot implement

I can implement
I think I can implement
I will try to implement

Do you know, now, more about Statistical Adaptation?


Yes,  


Yes,  3


Well, I think, 11

No, it is not clear 3
I fully understand
I have a good knowledge
I have some knowledge
I cannot implement

I can implement
I think I can implement
I will try to implement

Will you be able to verify properly your forecasts?


Yes,  3


Yes,  7


Well, I think,  7

No, it is not clear  0
I fully understand
I have a good knowledge
I have some knowledge
I cannot implement

I can implement
I think I can implement
I will try to implement

Organization of the workshop:

Excellent 5

Good  9

Average  2


Poor 0
Appropriate choice of the lectures:

Excellent 2

Good 13

Average  2


Poor 0

Other personal remarks:

Name (optional):

