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Summary and purpose of document

This document gives an overview of the support provided by ACMAD to national meteorological services operational forecasting units. The document only covers the human capacity building aspect, and gives some detail of the data processing and forecasting facilities available at ACMAD for use by national meteorological services

Specific products which the centre can provide in the context of the SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT are given in the annex

Action Proposed

The meeting is invited to note the contents of the document.
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I. Introduction

ACMAD was created to develop national and collective capabilities in Africa; in the application of meteorology for promoting sustainable development of Africa, in agricultural production and food security, in integrated water resources management, in  public health, in new and renewable  energy sources, in public safety and in natural disaster risk mitigation and in environmental conservation.

ACMAD has a limited staff complement and therefore relies on support of personnel attached from its Member States for limited durations, or on attachment for specific programmes, such as On-the-Job training.

The centre’s main mission is the enhancement of capacities of National Meteorological Services (NMSs), Universities and research institutes of the 53 African states in the following domains:

i) weather forecasting and climate prediction;

ii) monitoring of climate conditions and early warning (extreme events …);
iii) technology transfer (telecommunications, computing and rural communication);
iv) applied research.
II.
Activities in Weather Watch and Prediction

In line with the mission of development of applications in weather forecasting, the centre provides support to its Member States by providing them, on one hand, with fairly accurate value-added forecast guidance, to contribute to an improvement in the precision of weather forecasts and weather early warning services provided by the national meteorological services in their countries, and on the other hand, with continuing training in the framework of capacity-building for skills development and evaluation of costs and socio-economic benefits related to the use of weather data and information.

Through the limited professional staff under its service, but including its collaboration with various partner institutions, the centre is able to engage in scientific exchange programmes for the development of skills and expertise.

ACMAD has access to a variety of models and data-processing facilities (MESSIR, RETIM-SYNERGIE-PC; MSG), and is able to maintain an adequate level of a technological support base for the provision of weather watch and forecast guidance products.

1.
Products in Weather Watch and Prediction

The ACMAD centre prepares the following bulletins

a) short-range:

i) A daily weather forecast bulletin for the General Public in French and in English. innovations were effected to presentation of all weather bulletins with effect from in September 2005;

ii) Analysis and forecast meteorological fields in Chart form intended for professionals in the NMSs

iii) special short-range weather bulletin for the AMMA zone, was introduced with effect from 21st September 2005

b) medium-range:

· A continental weather forecast bulletin (10 days range), introduced with effect from the third dekad of November 2005, the first bulletin being valid 21-30 November 2005

· A medium-range weather forecast bulletin (10 days range), for the AMMA zone was introduced with effect from the second dekad of September 2005, the first bulletin being valid 11-20 September 2005.

2
Capacity-Building in Weather Watch and Prediction

The capacity-building programme in weather watch and prediction consists of two components; On-the-Job training, and workshops and Seminars
a)
On-the-Job training

ACMAD has been carrying out capacity-building for national meteorological services, in all the areas of its competence, since ACMAD’s inception in 1992. Over the years, ACMAD has therefore developed its capacity in this particular area of its programme. From 2003, ACMAD started on a process of rationalising On-the-Job training, to best respond to needs of national meteorological services. The rationalisation process has included modularisation, programming and budgeting of the training.

Objectives

The specific objectives in the domain of weather watch and prediction are to:

· Develop methodologies for better interpretation and use of NWP products;

· improve knowledge and techniques required to exploit potential predictability;
· contribute to improvements in model performance through verification of weather forecasts.
Numerical Weather Prediction comprises Module A of the ACMAD overall On-the-Job training programme. This module has the following Sub-Modules:

Sub-Module A-1.
Initiation to Numerical Modelling;

Sub-Module A-2.
Briefing and Preparation Weather Forecast Bulletins;

Sub-Module A-3.
Numerical Model Forecasts Evaluation.

This arrangement has proved to be very advantageous in focussing on a particular area of expertise. However, the rationalisation process is on-going with the development ‘NWP output interpretation training module’, and ‘satellite imagery interpretation’, and ‘maritime prediction’ modules to be developed.

b)
Workshops and Seminars

ACMAD has been organising workshops in Numerical Weather prediction regularly  since annually since 1998, under the acronym of SAPREM (Stratégie Africaine en Prévision Météorologique). Over the years, the strategy has been developed to cater for the different levels human and technical resources in different countries in Africa. The strategy has the following objectives: 

i) strengthen the service delivery capabilities in the NMSs; 

ii) Users (beneficiaries) of NMS products needs must be addressed through improved forecast products; 

iii) The forecast process must be transformed to be NWP-based; 

iv) develop NWP knowledge in Africa, and keep the skilled staff in Africa through appropriate research activities; 

v) promote good quality, timely observations over Africa;

vi) assist with the validation of models over Africa.

III.
Meteorological Information Reception, Transmission and Visualisation Systems

ACMAD has at its disposal meteorological product reception, transmission and visualisation systems which include:

· The WMO GTS X-25 link with Toulouse;

· The V-SAT link with NMC Washington (currently deactivated);

· satellite acquisition systems (i.e., RETIM, MSG, etc.);

· intranet and E-mail;

· Capability for uplink to satellite data platforms, in collaboration with partners.

The dissemination of meteorological information, vital for rural users, is made difficult by the dispersion of communities over the country-side, their poverty levels and their lack of energy sources. The weather bulletins are not able to reach those who are in most need of them for their preparedness. ACMAD, in collaboration with its partners, developed the RANET communication system which combines the multimedia capabilities, spatial telecommunications, portable computers and the rational use of energy. This solar power-based system facilitates:

· access to information which is directly usable and regularly updated

· putting the information where it most required

· avoiding use of a costly and exhaustible energy sources.

RANET can come in handy for the dissemination of environmental and climate information to a whole spectrum of users, including rural communities, will contribute to making weather forecast products readily available.

Data Processing and Forecasting Facilities

1.
RETIM/SYNERGIE  SYSTEM 

The RETIM-AFRICA system (using SYNERGIE PC version software) was installed at ACMAD on 30th March 2003 as one part of four planned demonstration sites, before implementation of the pilot phase, in which it was planned to provide installations throughout Africa.

RETIM-AFRICA permits vast amounts of data to be handled. Fortunately the introduction of PC version SYNERGIE means that there is unlimited capabilities of data manipulation.

Experience at ACMAD has shown that SYNERGIE is good for operational use, for training and for research.

Currently there are four posts of SYNERGIE installed.
Some of the features include a double screen set up, which provides ample working space by facilitating multiple windows display and permits simultaneous examination and comparison of data from different platforms: imagery, models…

The system offers numerous functionalities: superposition, animation, Zoom, air mass analysis and meteograms, vertical sections, annotations, MACROS,  etc…

a)
Data and Products

Observational data

Meteosat Second Generation Geostationary satellite imagery data for one channel each of visible, infrared and  water vapour, but also including coloured composition and other image enhancement functions, available at 30 minute intervals;

Surface and  Altitude observation data: SYNOP, PILOT, TEMP, SHIP, AIREP – AMDAR etc. vertical Profiles emagram 761 for WMO upper air stations.

model output:

Access to Arpège, UK and ECMWF surface to 100 hPa, 19 parameters. Forecasts validity up to 96 hours for Arpège, up 7 days for ECMWF.

vertical Profiles of model analyses and forecasts with instability/convective indices, CAPE, CIN, Telfer, …

b)
Use of RETIM for Operational Forecasting Work

Maritime:


Wave model products offer possibilities to make forecasts up to 96H for the Atlantic and the Indian oceans.

Aeronautical forecasting:


Retim facilitates aeronautical forecasting by visualisation of Jets and jet cores, tropopause temperatures, altitudes of 0° and –10°C isotherms, CAT  (Clear Air Turbulence) from 500hPa to 100hPa, localisation and monitoring of convective systems for SIGWX charts and SIGMETs in the FIR, as well as to prepare TAF and TREND forecasts.
General public forecasts:


The vast amounts of data and products available on the system, offers possibilities to realise forecasting and monitoring of convective systems, forecasting hydrometeors in the low levels (mist, radiation/advection fog) and forecasting litho meteors in the low levels (dust).

c)
Use of RETIM for Training

The following aspects of RETIM lend it readily to use for training; quick access to different types of data, numerous modes of data presentation and the multiple windows concept, permitting the simultaneous examination and comparison of data from different platforms, coupled with the ability for annotating the charts makes it possible to develop conceptual models which would greatly simplify the process of training of new forecasters.

2.
MSG RECEPTION SYSTEM

Data and Products

Observational data

Eumetsat Geostationary satellite imagery data in all the 12 channels, received every 15 minutes;

surface and upper air observations; SYNOP, PILOT, TEMP, SHIP, AIREP – AMDAR etc. vertical Profiles on emagram 761 for selected stations.

model output:

Access to UK WAFS and ECMWF for a limited selection of levels and fields.. Forecasts validity up to 96 hours for WAFS, up 7 days for ECMWF.

vertical profiles of observed ascents …

IV.
Measures Being Taken to Strengthen Capacity-Building Activities in Weather Watch and Prediction
2. In conjunction with the UK Met Office, ACMAD is developing a training module in interpretation and use of numerical weather forecast model products. This development is intended to strengthen Operational Weather Forecasting services in African NMSs to take optimum advantage of  state-of-the-art NWP Model Output to improve accuracy of weather forecasts. The training is due for delivery starting October 2006.;
3. In conjunction with the IN:, the meteorological service of Spain, ACMAD has contacts, to use the INM’s leadership of the Nowcasting Satellite Applications Facility (SAF) for capacity-building in the using the Meteosat Second Generation (MSG) data for improved real time weather monitoring and forecasting. This is to be followed by the development of another training module in interpretation and use of satellite imagery in weather analysis and forecasting, to be developed in conjunction with the UK Met Office.

V.
Annex
1. Short summary about the characteristics of the Limited Area Model covering south-western Africa running in the regional centre and the details about the operational suite (number of runs, time availability of the products).
ACMAD is running the RM3 limited area model from the Centre for Climate Systems Research at NASA/GISS of Columbia University in New York city. However, the model output is not yet used operationally until it is tested.
2. Information about the capability of the regional centre to organize training sessions devoted to the use NWP guidance and more specifically regional centre’s LAM products

ACMAD provides, on a regular basis, On-the-Job training in the interpretation of numerical weather prediction model output for preparation of weather forecasts. ACMAD, in conjunction with the UK Met Office, is developing a training module for capacity-building in the interpretation of numerical weather prediction model output for weather analysis and forecasting. The training module, which will form part of ACMAD On-the-Job training resources, will also be used to train forecasters for the Severe Weather Forecasting Demonstration project during October 2006. Advances have been made in on-going development of new techniques of using numerical weather prediction model output to produce synthetic weather analyses and forecasts, realized in the framework of the AMMA Programme for west Africa, to be extended to the rest of Africa.

See section II.2.a) of the main document.
3. List of NWP products presently available at the ACMAD regional centre

deterministic medium range products and short range products

i)
Table 1. Products from Meteo-France ARPEGE/ARPEGE-Tropique models (T+00 to T+96H)

	Level (hPa)
	V

Str/lines
	V

Spee
	V
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ii)
Table 2. Ocean wave model output from Meteo-France ARPEGE/ARPEGE-Tropique models (T+00 to T+72H)
iii)
Table 3. Products from ECMWF (T+00 to T+168H)

	Level (hPa)
	V

Str/lines
	V

Spee
	V

barbs
	T
	Td
	RH
	Z
	Vorticity
	Div
	mslp
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iv)
Table 4. Products from UKMO (T+00 to T+36H)

	Level (hPa)
	V

Str/lines
	V

Spee
	V

barbs
	T
	RH
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4. List of NWP products devoted to short range forecasts prepared at the ACMAD regional centre
i) Analysis and Forecast Charts (ARPEGE TROPICAL MODEL), for selected parameters and levels, intended for consultation by forecasters in the NMHSs;
ii) Daily Continental Forecast Bulletin;
iii) Continental medium-range Bulletin, valid for 10 days issued every 10th, 20th and last day of each month;
iv) AMMA daily Weather Bulletin ; issued daily for the west African zone
5.
Example of the bulletins, to be issued daily in the framework of the SWFDP

1a
Synthetic analysis of main synoptic features and expected areas of convection. This example for west Africa (WASA-West African Synthetic Analysis) shows the type outcome that will result from model output interpretation.

A similar chart for Southern Africa will be called SASA. The chart will be accompanied by commentary indicating major development in the past 24 hours, and indications of where extreme events (heavy rain, extreme temperatures or winds) have been observed.
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1b.
The Synthetic Forecast, WASF for west Africa;

SASF for Southern Africa, will be accompanied by commentary indicating major expected development to T+ 24H, and outlook to T+48H, and indications of where extreme events (heavy rain, extreme temperatures or winds) have are expected and where warning may be necessary.


Proposed Production  Schedules

MORNING

	Day
	Product
	Preparation Time

	D
	SYNTHETIC ANALYSIS 0000Z


SYNTH FORECAST 1800Z
	0600

	D+1
	SYNTHETIC FORECAST 0600Z


SYNTH FORECAST 1800Z
	0630

	D+2
	SYNTHETIC FORECAST 0600Z


SYNTH FORECAST 1800Z
	0700

	D+3-D+7
	SYNTHETIC 5-DAY SUMMARY
	1000


AFTERNOON

	Day
	Product
	Preparation Time

	D
	SYNTHETIC ANALYSIS 1200Z


SYNTH FORECAST 0000Z
	1600

	D+1
	SYNTH FORECAST 1200Z


SYNTH FORECAST 0000Z
	1630

	D+2
	SYNTH FORECAST 1200Z


SYNTH FORECAST 0000Z
	1700


6
Draft of the content of the information to be sent back to the global centre to enable further verification of the forecasts.

A. Deterministic Short-range Forecasts

When severe weather is forecast
Form WF-01

Type of forecast severe weather
Date of issuing forecast

	Area covered/ Validity time
	Risk level in NWP guidance used (severe, medium, low)
	ACMAD Risk Assessment

	
	ECMWF
	ARPEGE
	UKMO
	NCEP
	

	
	
	
	
	
	

	
	
	
	
	
	


Comments/Observations

When severe weather is Observed 
Form WO-01

Type of severe weather
Date/time Severe weather Observed ……………

Area(s) Covered

	Forecqsts Issued
	Risk level in NWP guidance used (severe, medium, low)
	ACMAD Risk Assessment

	
	ECMWF
	ARPEGE
	UKMO
	NCEP
	

	D-1
00


1200
	
	
	
	
	
	

	D-2
00


1200
	
	
	
	
	
	


Comments/Observations

B. Medium-range Forecasts

When severe weather is forecast 
Form WF-02

Type of forecast severe weather
Date


Period

	Area covered/ Validity time
	Risk level(in %)  in NWP guidance used
	ACMAD Risk Assessment

	
	ECMWF
	ARPEGE
	UKMO
	NCEP
	

	D+3
	
	
	
	
	
	

	D+4
	
	
	
	
	
	

	D+5
	
	
	
	
	
	

	D+6
	
	
	
	
	
	

	D+7
	
	
	
	
	
	


Comments/Observations

When severe weather is Observed 
Form WO-02

Type of severe weather




Date


Period

	Forecasts Issued
	Risk level (in %) in NWP guidance used
	ACMAD Risk Assessment (in %)

	
	ECMWF
	ARPEGE
	UKMO
	NCEP
	

	D-3
	
	
	
	
	
	

	D-4
	
	
	
	
	
	

	D-5
	
	
	
	
	
	

	D-6
	
	
	
	
	
	

	D-7
	
	
	
	
	
	


Comments/Observations

7. Proposal for Data Archiving

We propose to do manual archiving of model output for the 00Z and 12Z runs. The procedure I propose is as follows:

a) combine all fields (as given in tables1 to 4, in 3 i) to3 iv) above) in into one grib file;

b) Generate a ctl control file (with NCEP’s grib2ctl software) and run gribmap to generate an idx (index) file;

c) After steps a) and b) above, we will have three files; grib, ctl, and idx. Only these files will be archived. The three files are sufficient to display all the fields in GrADS. This has been tried and the following are the file sizes for data available in the ACMAD synergie system:

i. ARPEGE
6.5MB

ii. UKMO
.9MB

iii. ECMWF
.3MB

Total

8MB X Twice daily=16MB +4MB of Satellite images daily

20MB X31 days=620MB.

We propose to store one months data on a CD, which can be made available on request to met services.
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