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Summary and purpose of document

This document contains a draft and interim Regional Subproject  Implementation Plan of the Severe Weather Forecasting Demonstration Project in Southern Africa, a WMO project to roll-out the WMO CBS SWFDP conducted in South-eastern Africa from Nov 2006 to Nov 2007. 

Action Proposed  

The meeting is invited to review its contents with the objective of developing the full Regional Subproject Implementation Plan for the Severe Weather Forecasting Demonstration Project in Southern Africa, “SWFDP – Southern Africa” at the meeting.  
(Draft / Interim)

SOUTHERN AFRICA SWFDP IMPLEMENTATION PLAN 
(Version January 2009)
1. PURPOSE

The document describes the implementation of the Severe Weather Forecasting Demonstration Project (SWFDP) in all Southern African countries.  The document will be the guiding document describing practical arrangements of the operational activities in the implementation project to which the participants in the activity agree.  The implementation project is a WMO project that follows on the demonstration phase of SWFDP, and is scheduled for 2008 and 2009.
2. OVERVIEW OF THE SWFDP
2.1. Background of the SWFDP
Numerical Weather Prediction (NWP) systems have become increasingly relevant and indeed essential to the severe weather forecasting process, with a growing number and variety of sophisticated outputs, currently available from NWP producing centres, which could be beneficial to severe weather forecasting to many National Meteorological and Hydrological Services (NMHS). 
The CBS SWFDP was a project that intended to facilitate technology transfer to operational weather forecasting centres, aimed at improving severe weather forecasting and warnings services in countries where sophisticated numerical weather prediction (NWP) model outputs are not currently used.  Specific focus was placed on products from higher resolution NWP and also Ensemble Prediction Systems (EPS) that are available from various global and regional centres, which have not been made available or used previously in these countries.   

The purpose of this project was to:

· To improve ability of NMHSs to forecast severe weather events;

· To improve lead-time of alerting of these events;

· To improve interaction of NMHSs with disaster management / civil protection authorities before and during events;

· To identify gaps and areas for improvement; 

· To improve the skill of products from global and regional centres through feedback from NMHSs.

A key feature of this project was that it was planned to be a short-duration, high impact project, i.e., to demonstrate with an intention to operationalize within a short time the daily use of existing technology by forecasters in developing countries to the benefit of the end-user (technical departments such as hydrology and water resources management, disaster/emergency management agencies, humanitarian/relief agencies). 

The first regional subproject was designated to run as a demonstration in South-eastern Africa from November 2006 to November 2007.  It adopted a “cascading forecasting process” where NWP and EPS information from global centres (ECMWF, the Met Office UK, and NCEP/USA) were made available through RSMC Pretoria to forecasters of the five participating NMHSs (Botswana, Madagascar, Mozambique Tanzania, Zimbabwe).  Daily forecasting guidance products were also prepared by the senior forecaster at RSMC Pretoria for the next five days for the participating NMHSs on the likelihood of heavy rain and strong winds.  The guidance products were made available to the NMHSs through a special RSMC Pretoria web page and portal.  NMHSs then used the guidance forecasts in reference to relevant NWP and EPS products available for this project to decide on the need to issue warnings to their respective national emergency services organizations.
Following requests from Southern African countries at Congress XV in 2007 in Geneva, and at the previous MASA AGM, that the project is extended to all countries in Southern Africa, the SWFDP products are now operationally available to all countries in the coverage of RSMC Pretoria.  
2.2. The cascading process
In the framework of the general organization of the WMO Global Data-Processing and Forecasting System (GDPFS), the SWFDP implies a co-ordinated functioning among three types of GDPFS centres.   Conceptually, it involves relevant global centres, the relevant Regional Specialised Meteorological Centre (RSMC) and a small number of NMHSs located within the area of responsibility of the regional centre.

The SWFDP is the first activity that effectively utilizes the WMO-CBS cascading approach for forecasting severe weather in three levels, as follows: 
· global NWP centres to provide available NWP products, including in the form of probabilities;

· regional centres to interpret information received from global NWP centres, run limited-area models to refine products, liaise with the participating NMCs; 

· NMCs to issue alerts, advisories, severe weather warnings; to liaise with Disaster Management and Civil Protection Authorities (DMCPA)  and news media, and to contribute to the evaluation of the project.

The cascading process aims to ensure the real-time distribution of the relevant available information produced by both a Global Centre(s) and a Regional Centre(s) to selected NMHSs. Moreover it is necessary to continue the cascade by making the final authoritative products of hazardous conditions (advisories or warnings) produced by the NMHSs available to the final users such as local Services in charge of hydrology and/or DMCPAs, and news media.  The cascading process concerns both short-range (1-2 days) and medium-range products (3-5 days). 

To monitor the implementation of the SWFDP a near real-time evaluation will be conducted based on observations of the meteorological parameters collected at local meteorological stations as well as information gathered on the impacts of the severe weather phenomena as reported by DMCPA Services. This evaluation of the performance of the cascading process will then be provided as feedback to the participating centres to further fine tune the process itself, and to identify gaps and areas for improvement.  

2.3. Benefits of SWFDP to Southern Africa
The benefits of the SWFDP project and its implementation to all Southern African countries are numerous.  Among these are the following:

· Improvement of the early warning services in countries through the enhanced use of modern early warning technology such as NWP and ensemble prediction systems (EPS).
· Increase in the lead-time of warnings based on solid scientific information and guidance products.

· Increase in the support to national forecasters through the guidance products from RSMC forecasters, and additional NWP and EPS output, leading to enhanced confidence of forecasters in issuing forecasts, advisories and warnings.

· Capacity building of forecasters and thus NMHSs in using modern forecasting technology such as NWP and EPS.
· Increase in the access of forecasters from developing countries to modern forecasting information and improved forecasting systems.
· Increased collaboration between forecasters and their local disaster management and news media structures.

· Increased regional coordination between NMHSs, and also with the RSMC on forecasts, advisories and warnings.

· Opportunity to share, coordinate, and collate all weather warnings in the region.   

3. THE REGIONAL MANAGEMENT SYSTEM 
A Southern African SWFDP Regional Technical Implementation Team (RTIT) is established through designations by the relevant Permanent Representatives with WMO, with the aim of ensuring the successful implementation of the demonstration project in the entire region.  
3.1. Responsibilities 
The responsibilities of the Regional Technical Implementation Team are defined as follows:

· To oversee the implementation of the regional subproject in general;

· To coordinate effective and efficient implementation of the project within their respective countries;

· To ensure effective operation of the cascading process at their respective centres;

· To evaluate possible data-processing developments (e.g. work required to adjust or tailor NWP products);

· To arrange for forecasters in the centres to receive or have access to the agreed products;

· To identify related training requirements;

· To report on a quarterly basis on the status of the activities in their respective centres.
· Attend training sessions and/or Regional Technical Implementation Team meetings on an annual basis if funds are available.
3.2. Members of the Regional Technical Implementation Team
The members of the Regional Technical Implementation Team are appointed by the Permanent Representative (PR) of each participating NMHS and should consist of the senior forecaster in charge of the forecasting team in the NMHS (able to direct and guide other forecasters).  Each member is accountable to his/her respective PRs.  The team with their contact details is listed in Appendix A.
3.3. Regional Secretariat of the SWFDP Operations 
In line with their regional role, and apart from their forecasting functions, RSMC Pretoria will also function as the regional secretariat of the SWFDP project, with the following responsibilities:

· The regional coordination of operational activities with the Regional Technical Implementation Team;
· Integrating quarterly reports of all countries and submitting a consolidated report to the Chairperson of MASA and WMO Secretariat. 
· Link with WMO Secretariat on related and future follow-up activities.
· Maintaining the RSMC Pretoria website as main portal for the SWFDP.

· Coordinate with WMO Secretariat regarding training sessions related to the SWFDP activities if funds are available.
4.  PRODUCTS AVAILABLE
A variety of products are available for the use of the SWFDP.  Some of them are specially prepared by the global centres and the regional centres for this project.  Most of the products can easily be accessed through the web portal created for the SWFDP by the RSMC Pretoria.  
4.1. Web Portal Of RSMC Pretoria
The RSMC Pretoria web portal is username and password protected because its main purpose is to provide weather forecast information to forecasters of the NMHSs in the region. Following the cascading process, the local forecasters use the information on the website to prepare their own forecasting products to their users and issue advisories and warnings if it is appropriate. The guidance products on the web site needs forecaster interpretation to be used effectively, and is in itself thus not aimed at users in the different countries. The web address is therefore only made available to NMHSs in the region, and to other selected stakeholders, for example at WMO.  The web portal, user name and password are:
RSMC Pretoria web portal: www.weathersa.co.za/RSMC
User: SWFDP

Password: RA1
4.2. Data and Products issued from the Global Centers
Information from ECMWF, NCEP and the Met Office UK were specially developed for use in the demonstration phase of the project.  These centres have kindly continued to provide these products for the region beyond the first demonstration phase, even though there is no formal agreement with each of them to do so.  The products are available through the web portal for deterministic NWP fields (individual model run) and probabilistic products from ensemble prediction systems (multiple model runs).   
4.2.1. ECMWF
ECMWF provided their products via their own website – a link is available from the RSMC web portal.  A username and password is needed to access the special products made available for the SWFDP on the ECMWF website (only available to participants in the SWFDP).

· A selection of deterministic products and ensemble products are available specific to the project, apart from the other information on their website.  

· A selection of ensemble products is also available. Under ensemble products the EFI (Extreme Forecast Index) is quite unique for the region.  There are also 10 EPSgrams available for each of the five initial participating countries; however ECMWF since then is making EPSgrams, for up to 10 locations, available to all WMO Members.  This will require PR of each country to request to the Director of ECMWF specific username and password, which will then be made available to all WMO Members by ECMWF.

The relevant path on the website is:  
Home > Products > Forecasts > Medium Range > Special > Severe Weather Forecast Demonstration Project (SWFDP)
4.2.2. NCEP

· Deterministic and ensemble products are provided through links to NOAA or NCEP on the RSMC web portal.  
· There is also a link to different ensemble products from NCEP through the “SAWS: EPS (NCEP)” link of probability products created from NCEP ensemble output by RSMC Pretoria.
· NCEP operates an Africa Desk which has provided important training support to the SWFDP.  

4.2.3. Met Office UK
· Ensemble products from the MOGREPS system of the Met Office are available under the Met Office link directly from the RSMC webpage.
· Deterministic NWP products from the African LAM (20 km resolution Unified Model configured specially to run over Africa) is available on the “UM Africa LAM” link.  This site at the Met Office is also password protected and aimed at NMHSs.  The user name and password for this site is made available by the Met Office only to NMHSs of African countries.

4.3. Data, products and  services issued from Regional Centers
Regional centres play an important intermediary role in the cascading process and in the GDPFS network.  Essentially they are required to make regional NWP products available to the NMHSs in their footprints, as well as forecast guidance products based on a thorough analysis of all available information, and specialized meteorological products produced regionally.  They also have to link with international response agencies such as UN Office for the Coordination of Humanitarian Affairs (UN OCHA) regarding potential region-wide threats, without compromising the local mandate of NMHSs.

4.3.1. RSMC Pretoria
· Guidance products are prepared daily for the next five days for the entire Southern Africa region in line with the SWFDP demonstration phase:

· Five maps (one for each of the next five days) are produced indicating areas where a weather hazard is expected to exceed the agreed threshold.
· A text weather discussion is produced daily for the short-term (days 1 and 2) and another one for the medium-term (days 3 to 5) describing the most prominent expected weather patterns and arguments for the proposed threat areas.

· A Short-range Risk Table (days 1 and 2) and Medium term Probability Table (days 3 to 5) are also produced to indicate the risk (or probability on the medium term) of the threat in particular countries as it is assessed by the guidance forecaster at the RSMC.

· NWP:  Products from the regional limited area Unified Model running at the South African Weather Service (SAWS) are also made available through the website.  This SA12 UM model gets its lateral boundary values from the Met Office, completes 3dVar data assimilation and runs a 12 km resolution 48 hour forecast daily over Africa South of the equator, and products are on the same resolution.
· Satellite based products: The NCEP Hydroestimator as it is adapted by Eumetsat was installed by Eumetsat at the SAWS to utilize the high resolution of the Unified Model.  The Hydroestimator calculates satellite rainfall, using humidity and profile input from the SA12 Unified Model, at a 15 minute time resolution.  Various accumulated rainfall totals (1 hour, 6 hours, 24 hours, etc) are also made available on the RSMC web portal.
· Tsunami warnings issued by the Japanese Meteorological Agency (JMA) and by NOAA are dissemination via the GTS and received in RSMC Pretoria.  These bulletins will also be available on the RSMC Pretoria web portal.
· All guidance products and SA 12 UM fields are archived by RSMC Pretoria for future reference.

4.3.2. RSMC La Reunion (Tropical Cyclone Centre for South-western Indian Ocean)
· Tropical cyclone warnings issued in the framework of the current activity of the RSMC La Réunion are made available.

· A link to the RSMC La Réunion is available on the portal.

5. SEVERE WEATHER HAZARDS AND THRESHOLDS
5.1. Background
A common list of severe weather hazards and the relevant thresholds must be used to prepare guidance products for the entire regions by the RSMC Pretoria guidance forecasters.  This does NOT imply that local, in country, warning systems must use the same thresholds for an NMHS to issue warnings.  Each country has its own thresholds based on good, historical reasons.  However, the guidance forecasts will use a common threshold for each hazards designed in such a way that it will draw the attention of forecasters of all NMHSs to potential hazards threatening their region.  This will help the NMHS to decide if the threat is real and monitor it for proper advisory or warning actions as determined in their particular countries.  In the SWFDP demonstration phase only two hazards, heavy rain and strong wind, were monitored.  However, in the operational setting a number of other hazards are also relevant, some only to a part of the region.  
The meteorological hazards of concern in this region are those for which NMHSs issue warnings to the public at large.  This approach recognizes the decisions by governments, through their respective NMHSs, to have set threshold criteria for official weather warnings.  At the same time it is recognized that some other meteorological phenomena could have significant impact on the public, such as heat waves or rapid temperature changes.  There are also some hazardous phenomena for which there is presently no methodology for supporting a RSMC Guidance; this is the case of lightning.  

Table 1. The hazards for the SWFDP that will be monitored by RSMC Pretoria for a lead time up to 5 days and included in the guidance products are listed in the table, with related thresholds.  Conditions associated with tropical cyclones (heavy rain, strong wind, high seas) expected to impact land areas will indicate the tropical cyclone association using the forecast issued by RSMC La Reunion.
	HAZARD
	THRESHOLD
	COMMENTS

	Heavy Rain
	≥50 mm in 6 hours

≥50 mm in 24 hours
≥100 mm in 24 hours
	The operational country-thresholds differ widely between countries.  

	Strong winds
	≥20 knots 
≥30 knots
	Affecting oceanic and coastal areas. Gusts on land from severe convective systems are not predictable on this time scale effectively

	High seas (Oceanic)
	>2.5 m average swell or wind waves for the Tropical Indian Ocean (Rough seas);
>4 m swell or wind waves (very rough seas)
	A particular threat to island states, but also to other coastal communities, different thresholds have different disastrous impacts on the coastal structures in the region.

	Severe convective storms
	Occurrence
	This is not skilfully predictable on the medium-term (days 3 to 5).

	Bitterly cold conditions
	≤10˚C maximum temperatures
	A hazard mostly for the southern countries in the region.

	Snow
	Occurrence of snow on high-lying areas, consider a threshold also for accumulated amount
	A winter hazard for the southern countries in the region.

	Flooding
	Where general comments could be made of high certainty regarding potential flooding
	Proper tools to determine areas of flooding at the larger scale lack at this moment


6. OPERATIONAL PROCEDURES AND DISSEMINATION PROCESS
6.1. Implementation at the RSMC Pretoria (work and duties)

· Provide capacity of operational forecasters and systems staff to deliver the products and systems required for the SWFDP. 
· Access global centres’ products, daily production of guidance coordination among participating centres, develop the daily short-range and medium-range guidance products, 
· Ensure archiving of products;

· Provide a secretariat capacity for SWFDP coordination activities, integration of quarterly reports and to link with WMO on related activities and future development activities;

· Participate in providing relevant training

· Maintaining the RSMC Pretoria website as main portal for the dissemination of SWFDP products.

6.2. Implementation at the NMHSs (work and duties)

· Ensure necessary telecommunication is in place (e.g. Internet access, operational e-mail); 

· Operationalize the duties and procedures for operational forecaster: 
· Ensure the necessary in-service training of all forecasters by the senior forecaster who attended the preparatory and follow-up training sessions.

· Access and evaluate the guidance products against available NWP and ensemble products to decide on appropriate forecasting, advisory and warning products.

· Develop suitable warning bulletins for DMCPA services (if not already implemented) and agree with them on the feedback procedure.

· Develop and maintain effective working relations with the DMCPA structures and the media in their countries;

· Verify quality and usefulness of forecasts and warnings to DMCPA services

· Provide regular quarterly reports promptly to RSMC Pretoria.

· Ensure archive the relevant products and information when severe weather event is either forecast or observed, as per local/national needs. 

· Perform occasional case studies on severe weather events.

7. FEEDBACK AND REPORTING

Two-way communication is essential to keep the SWFDP live and dynamic, and to ensure continuous improvements.  This will be achieved amongst others through 

· regular quarterly reporting from the NMHSs to RSMC Pretoria ;
· regular interaction between forecasters and DMCPA structures;

· operational interaction between forecasters of NMHSs, and with forecasters of RSMC during periods of hazardous weather;
· preparation of useful case studies by forecasters of the NMHSs and RSMC;

· An annual meeting of the Southern African SWFDP Regional Technical Implementation Team to evaluate the previous season, to assess the SWFDP activities and processes and participate in training in relevant or new techniques and systems.

Regular reporting will be initially on a quarterly basis from the NMHSs to the RSMC, and the frequency will be re-assessed at the annual SWFDP Technical Team meetings.  The software package Moodle facilitates web-based discussions and contact, and it will be used to coordinates reporting in the implementation project.
8. CAPACITY BUILDING, TRAINING AND DEVELOPMENT
A capacity building workshop of 2-week duration in November 2008 forms part of the implementation activities of the project.  The training is aimed at developing forecasting skills in NWP and EPS, as well as using MSG in Nowcasting, and in related Public Weather Service activities such as linking with disaster managers.  A follow-up capacity building workshop needs to be planned for November 2009.
The software system Moodle is available to facilitate distance learning activities, including case studies and follow-up discussions.

Opportunities to develop useful software for forecasters are explored. Development in the region (for example research on using MSG in nowcasting) will be transferred to forecasters as soon as it is viable. The dissemination of guidance products and output from the UM SA12 NWP model via MSG satellite using Eumetcast is investigated as a means of improving access of products to forecasters.
9. FINANCIAL CONSIDERATIONS

Funding support for the activities of the Southern African SWFDP Implementation project is received from WMO and other donors.  These activities include the two week training workshop in November 2008 and a Technical Team meeting in 2009.  Funding of operational activities is captured by the different NMHSs and RSMC Pretoria from their regular budgets.  The funding impact on NMHSs is minimal if any, since essentially the SWFDP project just contributes additional information to the day-to-day forecasting activities.  Time is needed to produce the regular quarterly reports and increase the liaison with disaster management structures.
10. EVALUATION
The purpose of continuous evaluation that needs to be performed by the NMHSs and RSMC is: 

· To verify the efficiency of the forecast issued from the NMHS, i.e. comparison  between the forecast and the reality each time a severe weather event occurs (occurrence and intensity, lead-time, false alarm ratio, probability of detection)

· Assess the level of impact of the warnings in decision making of the DMCPA and affected communities

· Assess the usefulness and quality of the guidance issued by the Regional Centres 

· Provide feedback from DMCPA services, e.g. impacts of the severe event, usefulness of warnings/ bulletins

· Provide feedback on the usefulness of NWP and ensemble products to the regional and global centres

· Identify any gaps and areas for improvement.

To achieve this goal an evaluation bulletin will be filled in by the NMHS and transmitted to the RSMC Pretoria. A template of such an evaluation bulletin is given in the Annex C. The products which have been used in the production of severe weather forecasts must also be archived for use in future case studies. 

It is important that all NMHSs introduce a form of forecast verification in their forecasting offices.  To this end it is important that the relevant forecasts and warnings, and feedback information about the use and impact of warnings by disaster management and the public are archived by each NMHS.

11. List of the Annexes

· Annex A: List of members of the Regional Technical Implementation Team with contact details.

· Annex B: Template of the quarterly report to be provided by RSMC Pretoria in the framework of the SWFDP.

· Annex C: Template of the evaluation form of the guidance provided by RSMC Pretoria (in form of an Excel file). 

ANNEX A
ANNEX B

STATUS OF THE REGIONAL SUBPROJECT

PERIOD: 
6 November 2006 – 28 February 2007
NMS:



1. HIGHLIGHTS OVER THE PERIOD

2. OVERVIEW OF PRODUCTS

a. Usefulness of RSMC-Pretoria guidance

b. Usefulness of SWFDP NWP/EPS Products received from each global centre and RSMC UM-SA12

3. PROJECT EVALUATION AGAINST SWFDP GOALS

	SWFDP GOAL
	IMPACT

	To improve the ability of NMCs to forecast severe weather events
	

	To improve the lead time of alerting these events
	

	To improve the interaction of NMCs with Disaster Management and Civil Protection authorities before, during and after severe weather events
	

	To identify gaps and areas for improvements
	

	To improve the skill of products from Global Centres through  feedback from NMCs
	


4. EVALUATION OF WEATHER WARNINGS (feedback from customer?, standardized questions to disaster authorities?)
5. SUMMARY (general comments, challenges, etc, details in Annex 1)

6. CASE STUDY (PowerPoint Presentation to include guidance products (RSMC and NWP), satellite imagery, warnings issued, impact evidence etc)
ANNEX C
Evaluation Table

	DATE
	SWFDP Evaluation Form Event Nr (If Applicable)
	Weather Type
	Location
	Observed amount (rainfall or wind speed)
	RSMC Guidance
	Which NWP/EPS forecast product(s) used by NMC
	Local Warnings issued
	Impact

	Dd/mm/yy
	
	Mesoscale rainfall or synoptic scale rainfall or strong winds (covective or synoptic)
	
	(mm/period or KTS)
	Amount predicted
	Usefulness (1-4) 4 is best 
	List by centre
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