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The 16 participating countries in the SWFDP - Southern Africa project. 
Foreword

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 many National Meteorological and Hydrological Services (NMHS).

The Severe Weather Forecasting Demonstration Project (SWFDP) was organized as potentially a series of regional subprojects to explore and test the usefulness of the products currently available from NWP centres, or products which could be readily made available from current NWP systems of global and regional meteorological centres, with the goal to improving severe weather forecasting services in countries where sophisticated model outputs are not currently used.  The principal focus of the project is on the phenomena of heavy precipitation that could cause serious flooding, and strong destructive winds.

After the very positive SWFDP field phase involving 5 NMHSs in southern Africa that took place from 6 November 2006 to 9 November 2007, CBS decided to continue this regional project from 24 November 2008 to 2011 and to extend the participation to all 16 countries of the region, and maintaining the involvement of the same regional and global products centres, as follows:
· NMHSs: Angola, Botswana, Comoros, DR-Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia, Zimbabwe;

· Regional Centres: RSMC Pretoria, RSMC La Réunion

· Global Products Centres: Exeter (Met Office UK), Washington (NCEP USA), and ECMWF.

RSMC Pretoria continued to make available on a dedicated Web site and portal the required datasets from the Global Products Centres and output from limited area models UM-SA12 and ALADIN-Réunion as well as EUMETSAT/MSG derived products for nowcasting purpose.  Moreover RSMC Pretoria prepared and issued the RSMC Daily Severe Weather Forecasting Guidance Product, including descriptive text, maps and risk and probability tables, according to the agreed format, in order to assist forecasters to prepare their own forecasts and warnings.  

By using the information provided through the quarterly reports submitted by the NMHSs, Quarterly Progress Reports were prepared to summarize the occurrence of severe weather events throughout the quarter, to assess the utility and quality of the RSMC Daily Guidance, the relevance and the skill of the various NWP products relative to severe weather, the pertinence of the severe weather warnings issued by the NMHSs, and the improvement of the services they delivered to Disaster Management and Civil Protection Authorities (DMCPA). 

This mid-term report, covering the period from 24 November 2008 to 30 September 2009 including the so-called “rainy season” in southern Africa, is a synthesis of the first three  Quarterly Progress Reports.  It is a comprehensive evaluation of the organization and procedures carried out under the framework of the SWFDP.  It attempts to describe the shortcomings as described by the participants and proposes improvements in order to ensure the sustainability of the Cascading Forecasting Process and the organization among the participating centres of the GDPFS, as well as to further enhance public weather services and other meteorological services. 

1 -  Introduction 

1.1 -  Objectives of the SWFDP

1.1.1 - The main objective of the Severe Weather Forecasting Demonstration Project (SWFDP) is to test the usefulness of the products currently available from NWP centres, or products that could be made available from current NWP systems, with the goal to improve severe weather forecasting services in countries where sophisticated model outputs are not currently used.  This project uses a Cascading Forecasting Process concept of operations to provide greater lead-time for alerting of severe weather and at the same time contributes to capacity building and improving national level links with the respective national DMCPAs. 
1.1.2 -  According to the recommendations of the CBS-XIII (2005) the goals of the SWFDP were defined by SWFDP Steering Group in Geneva (14-16 December 2005) as follows:

· to improve the ability of NMCs to forecast severe weather events;

· to improve the lead time of alerting of these events;

· to improve interaction of NMCs with DMCPA before and during events;

· to identify gaps and areas for improvements; 

· to improve the skill of products from GDPFS centres through feedback from NMCs.

1.1.3 -  The CBS-Ext.(06) stressed the need to involve civil protection authorities to improve delivery of severe weather warning services.  Regarding this aspect, collaboration with the Public Weather Services (PWS) and with the Disaster Risk Reduction, “DRR” programmes is encouraged.

1.2 -  The Cascading Forecasting Process

1.2.1 -  In the framework of the general organization of the Global Data-Processing and Forecasting System (GDPFS), the SWFDP implies a co-ordinated functioning among three types of GDPFS centres.   

· 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 and collaborate with Media, and disaster management and civil protection authorities; and to contribute to the evaluation of the project.

1.2.2 -  The first phase of this project took place during November 2006 to November 2007, and had included the participation of five NMHSs in southeast Africa, focused on heavy rain and strong winds. 

1.2.3 -  According to the decisions taken by the Regional Technical Implementation Team (RTIT) during his meeting that took place in Pretoria (24-27 February 2009) the  SWFDP Regional Subproject  was expanded to include the entire region of southern Africa, 

1.2.4 -  The  Services and Centres that participate to the SWFDP Southern Africa include the following:

· NMHSs: (15): Angola, Botswana, DR Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Tanzania, Seychelles, South Africa, Swaziland, Zambia, Zimbabwe;  Comoros participated in all SWFDP Training Workshops; 
·  Regional Centres (2): RSMC Pretoria, RSMC La Réunion;
· Global Products Centres: Exeter (Met Office UK), Washington (NCEP USA), and ECMWF.

1.2.5 – The severe weather related hazards to be monitored were extended by the RTIT from the original two (heavy rain and strong winds) to a representative group of seven for which NMHSs issue warnings to the public at large.  These include heavy rain, strong winds, high seas and swell, severe convective storms, very cold conditions, snow and flooding.  Thresholds and criteria are in line with general needs of the region and current detecting capabilities.  The impact of tropical cyclones (heavy rain, strong winds, high seas) on land areas are to be associated with the tropical cyclone guidance provided by RSMC La Reunion.
1.2.6
Evolution of the implementation of the project:
· From 10 to 21 November 2008 (2 weeks) a joint GDPFS/PWS preparatory training workshop took place in Pretoria.  During the first week, the workshop covered the forecasting aspects, such as various NWP and RSMC guidance products, EPS products, verification techniques, nowcasting using MSG products, while the second week focused on PWS topics and included the additional and important participation of representatives of national disaster management organizations.  

· This expanded phase of the SWFDP – Southern Africa experiment started officially on the 24 November 2008 and will last to the end of the rainy season in 2011.  It is however expected that the SWFDP “Cascade” infrastructure will be maintained thereafter, indefinitely.   

· A meeting of the expanded Regional Technical Implementation Team (RTIT) took place in Pretoria from 24 to 27 February 2009. 

· At the end of every quarter (i.e. at the end of March, June, September and December) each of the participants is required to prepare a Quarterly Report,  which  is used to review the activities of the various Centres, and also used to track the  progress of the project by means of the SWFDP Quarterly Progress Reports.  
· From 26 October to 6 November 2009 (2 weeks) a joint GDPFS/PWS Training Workshop on Severe Weather Forecasting and Warning Services took place in Pretoria. 
· A Joint GDPFS/PWS Training Workshop is tentatively planned tentatively during the 4th quarter of 2010. 

· A Planned SWFDP RTIT Meeting with representatives of DMCPAs devoted to a preliminary final project evaluation of the project (4 days) is planned tentatively for mid-2011. 
· The final evaluation of the SWFDP Southern Africa should be completed by the end of the 3rd  quarter 2011. 
2 -  Presentation of the SWFDP Mid-Term Progress Report

2.1 -  This mid-term progress report summarizes the results obtained at the end of the third quarter of the SWFDP experimentation period (i.e. from 24 November 2008 to 30 September 2009), which includes the “rainy season” in most of the countries involved in the project, and is based on the three Quarterly Progress Reports.  These reports are available at the following WMO Web page:  http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html.   A few quarterly reports were not received. 

2.2-  This report has used as much as possible, wording provided in the NMHSs’ reports and feedback from the participating centres, while summarized for the sake of clarity and for combining various related pieces of information. 

2.3 -  The information provided by the participating centres has been analysed with the aim to assess the utility and quality of the RSMC Daily Guidance, the relevance and the skill of the various NWP products, the pertinence of the severe weather warnings issued by the NMHSs and the improvement of the warning services they delivered to Disaster Management and Civil Protection Authorities, “DMCPA”.  The quarterly evaluation table is used to identify all severe weather events of the reporting period, that occurred (forecast or not), and forecast (occurred or not). 
3 -  The weather during the period 24 November 2008 – 30 September 2009

3.1 -  The review period of November 2008 to April 2010 corresponds more or less to the normal rainy season for most of the countries of southern Africa. The tracks of the southern hemisphere mid-latitude perturbations shift northward, while the ITCZ remains very active and results in strong convective events.  Heavy precipitation which caused serious damage were reported especially in Namibia, Malawi, Mozambique, and South Africa, while Lesotho experienced very strong wind events.  

3.2 - This is also the favourable period for the development of tropical storms and cyclones in the western part of the Indian Ocean.  Indeed, in this region, 6 tropical cyclones (TC) or storms were identified and tracked by the RSMC La Réunion during this period.  The TC threatening periods for the SWFDP - Southern Africa region, identified with help of the definitive cyclone tracks established by the RSMC La Réunion (see Annex 1), are given below: 

moderate Tropical Storm ASMA: from 20/10/2008 to 24/10/2008; 

moderate Tropical Storm ERIC: from 18/01/2009 to 21/01/2009; 

intense Tropical Cyclone FANELE: from 19/01/2009 to 23/01/2009; 

intense Tropical Cyclone GAEL: from 04/02/2009 to 09/02/2009; 

strong Tropical Storm IZILDA: from 22/03/2009 to 29/03/2009; 

strong Tropical Storm JADE: from 04/04/2009 to 12/04/2009.

It is important to note that the Tropical Storm JADE caused severe damage when it arrived at the eastern coast of Madagascar. 

3.3 -  With regards to the weather in the southern part of Africa, the period from April to the following June corresponds to the end of the rainy season and the predominance of dry and cold weather.  With the reversal of the monsoon conditions over the western part of the Indian Ocean the tropical cyclone season ends.  Heavy rains giving floods occurred especially in Namibia and Malawi.  The southern parts of South Africa experienced winter rainfall patterns with strong wind and rough seas that occurred several times in South Africa. In Lesotho snowfall events with very cold conditions were experienced in high ground areas. 

3.4 - The period going from July to October corresponds to the Southern Hemisphere winter season with a predominance of dry and cold weather without any heavy precipitation events.  Nevertheless significant snowfalls occurred during this period over areas of higher elevation of South Africa and Lesotho.

4 - Performance of warnings issued by the NMHSs

4.1 -  Table 1 summarizes the number and the type of severe weather events that were reported by the NMHSs during the experimentation period by taking into account the information given in the Quarterly Evaluation Table (note that South Africa produced separate statistics in its quarterly progress reports).  The number of warnings issued from the NMHSs during this period enables to compute the value of the index named “PW” in the Table 1 (percentage of observed severe weather events for which a warning was issued) that gives an indication of the ability of the NMHS to detect the event in advance.  Nevertheless, it is important to note that several NMHSs indicated that severe weather advice was included in their current weather bulletins without necessarily issuing a formal warning; according to this practice PW index underestimates a little the skill of the forecasters.  
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Table 1: Summary of the severe events which occurred during the experimentation

 period and performance of the warnings.

 (the character “-“ indicates that the corresponding NMHS did not send any quarterly reports ; blank cell indicate that the information is not provided explicitly in the quarterly report).  

4.2 -  It has to be emphasized that the interpretation of the figures of the Table1 has to be made with care and caution.  Indeed it is difficult to define and determine objectively what is an occurrence of a severe weather event.  Should it only be based on locally and officially recorded amounts of precipitation and wind gusts?  What if observational networks “under-catch” qualifying events?  In addition, the decision to issue a warning depends not only on the anticipated intensity of the event but also on the anticipated impacts and consequences for life and property (to be potentially mitigated by using warnings).  Moreover none of the NMHSs reported false alarms.  For these reasons, taking into account the diversity of the practices and standards relative to the issuing of warnings, it is felt that the information base could be incomplete so that it would be difficult if not unjustified to evaluate the respective performances of the NMHSs based on these indices alone.  Qualitative and anecdotal information could supplement the objective diagnostics to assess overall performance.  

5 - RSMC Pretoria Daily Guidance for Severe Weather Events  

5.1 - The RSMC Daily Guidance prepared and issued by the senior forecasters at RSMC Pretoria consists of 2 bulletins: the first one focuses on short-range forecasts (day-1 and day-2), issued in the morning, while the second addresses the medium-range forecasts (day-3, day- 4, and day-5), issued in the afternoon.  Each comprises a discussion about forecast evolution, often supported by typical figures (model charts or satellite images), a table giving for each day the risk or probability of occurrence of severe weather in the countries participating in the SWFDP, and a synthetic map indicating the critical areas for heavy rain,  strong winds, high seas, very cold conditions, snow and severe convective storms over the entire Southern Africa region, with the day-1 map overlaid on a current satellite image.
5.2 -  The main method of dissemination of the SWFDP products and RSMC Daily Guidance are still the RSMC Web page hosted and maintained by RSMC Pretoria.  The product list on this Web page was continually extended as new products were made available.  These included NWP model products of the Aladin-Reunion limited-area model provided by RSMC La Reunion to Pretoria, additional MSG products such as the Hydroestimator and instability products, etc.  RSMC Pretoria also maintains an online archive of the SWFDP guidance products produced ion Pretoria. 
5.3 - The demonstration period began on the 24 November 2008 but the production of the short range and medium range risk tables was maintained for the original 5 countries, and included all the 16 participating countries only since 2 March 2009, following the first RTIT meeting.  The guidance map, however, covered the entire southern African region from the beginning.
5.4 -  The expansion of the SWFDP – Southern Africa to include all 16 countries of the region represented a major effort by RSMC Pretoria, in virtually all aspects of its roles and responsibilities within the project’s Implementation Plan.  Significant adjustments to the routine tasking of RSMC senior forecasters had to be made.   This included adaptation of forecasting shifts to allow more time for guidance preparations and the training of all forecasters in RSMC Pretoria to deal with the activities of the shift. 

6 - General Comments about SWFDP Guidance Products

6.1 - Usefulness of RSMC Daily Guidance 

6.1.1 -  The NMHS were asked to assess the usefulness of the RSMC Daily Guidance by giving a mark ranking from 1 to 4 (1 for “misleading”, 2 for “not useful”, 3 for “useful” and 4 for “very useful”, for each severe weather event).  The results are given in the Table 5.

6.1.2 -  While the data in Table 5 are likely incomplete, they show the near majority of the assessments that the RSMC Daily Guidance for forecasting severe weather events is useful. This result is entirely consistent with the descriptive reports from the NMHSs confirming the skill and usefulness of the available guidance to predict severe weather events.

6.1.3 -  According to the ratings given in the left part of Table 2, the NMHSs are rather satisfied with the RSMC Pretoria Daily Guidance (“useful” to “very useful” predominate), that it helped forecasters to issue warnings and reinforce their confidence in their own forecasts.  This guidance is not only used in the context of severe weather forecasting but also for the day-to-day routine forecasting. 

6.1.4 -  The RSMC Pretoria Daily Guidance enables to give the forecaster coming on duty an insight of the behaviour of the weather systems at a glance and is incorporated into the routine by many NMHSs forecasting centres as a starting point for the discussions about the evolution of the large scale features of the atmosphere over their country up to five days ahead.

6.1.5 -  It is also important to point out that island countries located in the south-western Indian Ocean (Madagascar, Mauritius, Seychelles) were very satisfied with the information provided on the sea state and the wave heights despite a few misses.

[image: image3.png]


Table 2: Summary of the severe events which occurred during the 

experimentation period and performance of the warnings.  

6.2 - Usefulness of METEOSAT Next Generation Satellite (MSG) products 

6.2.1 - In 2008, following the outcome of the first phase of the SWFDP (southeast Africa), the RSMC Pretoria Web site has incorporated MSG/Unified Model combined products prepared hourly at RSMC Pretoria that estimated cumulative rainfall amounts, i.e., the “hydro-estimator”.  These products have increased in number, and as well a diagnostic product has been added, i.e., the “global instability index “GII”.  They are primarily used for tracking and “nowcasting” convective storms in real-time, especially those of rapid onset and with the potential to develop into severe thunderstorms.  At the present time, not all participating NMHSs have functioning MSG receive stations (equipment which had been provided through the “PUMA” project) and/or the suitable software application that carries out local image data processing. The “hydro-estimator that often appears in the RSMC Pretoria Daily Guidance showed its usefulness for short-range forecasting as it was reported by Swaziland, Zambia and Zimbabwe. 
6.3 - Usefulness of SWFDP NWP/EPS Products and high resolution limited area models  

6.3.1 - The ratings that appear in the right part of the Table 2 indicate the usefulness of NWP model products that are available through the SWFDP RSMC web site and portal and show the high degree of satisfaction expressed by the NMHSs.  Forecasters appreciate to be able to access large-scale medium-range deterministic and probabilistic forecasts given by the Global Centres, high-resolution refinements and details in the model fields given by the limited area models and the chronological evolution of the model parameters through the EPSgrams in longer lead-times.

6.3.2 - In many NMHS, forecasters are now accustomed to work with outputs from different models, which enable them to evaluate in a qualitative way the extent of the spread of the predicted solutions through a subjective “poor-man’s” ensemble forecasting approach.  Nevertheless several NMHSs mentioned difficulties practically to access and examine rapidly at multiple Web sites.

6.3.3 - Many NMHSs point out the weakness of the present model output to forecast the convective events or to accurately forecast rainfall (or snowfall) amounts.  There is no doubt that forecasting severe convective events accurately remains a challenge.  Thus, there is a need to pursue the training effort to show them how to make the best use of all the available SWFDP guidance products for diagnosing the convective environment, and then to use satellite products for monitoring and “nowcasting” these storms. 

6.3.4 - A selection of outputs from the 10 km Aladin-Réunion model of Meteo-France run by RSMC La Reunion for the Southwest Indian Ocean has become available to the participants to the SWFDP.  Its domain covers the Indian Ocean region where tropical cyclones are frequent during the Southern Hemisphere summer.  By using the model products transmitted by RSMC La Reunion, RSMC Pretoria has prepared images and put them on the SWFDP pages of RSMC Pretoria Web site.  As a consequence the entire SWFDP region is now well covered at high resolution by two efficient regional models.

7 - Project evaluation against SWFDP goals

The general goals of the SWFDP were adopted at CBS.  The participating NMHSs were requested to indicate how the project has fulfilled each of the goals.  

7.1 - To improve the ability of NMCs to forecast severe weather events 

7.1.1 - All the participating NMHSs reported a positive impact of daily use of SWFDP products (for both day to day and severe weather event forecasting).  Generally RSMC guidance and model output help increase the skill of the forecasters and boost their confidence.  The improvement of the forecasts results in a real and positive change in the opinion the various users have about the pertinence of the warnings. 

7.2 - To improve the lead-time of alerting these events 
7.2.1 - All the NMHSs that experienced severe weather events indicated that SWFDP products allowed them to improve the lead time of providing alerts to these events : several events were detected and tracked 5 days in advance and South Africa mentioned that some references to expected events with lead limes approaching 6 to 7 days were made thanks to EPS-based guidance.

7.3 - To improve the interaction of NMHSs with DMCPAs before, during and after severe weather events 

7.3.1 -  The present SWFDP Regional Subproject provides an opportunity to establish (for several NMHSs) or to strength (for most of them) links with their national DMCPA.  Joint meetings and training sessions organized by several NMHSs, as well as those organized by WMO, help DMCPAs staff better understand the significance and the limitations of the meteorological warnings. 

7.3.2 -  Even if it is difficult assess the regularity of the feedback from the DMCPAs, the quarterly reports show that the NMHSs made valuable efforts to develop closer relationships with this category of users.  By means of regular meetings, training workshops, implementation of focal points, it seems that in most of the participating countries the setting up of formal mechanisms of co-operation between NMHSs and DMCPAs is progressing well. 

7.4 -  To identify gaps and areas for improvements 
7.4.1 -  Many NMHS mentioned difficulties to forecast strong winds and heavy precipitation associated with strong convection and stressed that large scale forecasts need to be downscaled to give local values of the parameters: the NWP continues to show difficulty to predict such severe convective events. 

7.4.2 -  The occurrence of such events can be anticipated by using nowcasting techniques based on real-time frequently updated satellite products, and on radar images where they are available. While MSG products well cover the region, ground receiving and processing systems are not available or not in working order in many of the NMHSs.  As well most of the participating countries do not have operating radars to support timely warnings in the very short-range forecasting period. 

7.4.3 -  Many NMHSs pointed out the deficiencies of their surface observational networks especially for the evaluation of precipitation forecasts, even with the help of the MSG-hydro-estimator.  As a consequence, is very difficult to perform the verification of the forecasts in sparsely populated areas. 

7.4.4 -  RSMC Pretoria recognized that it is difficult to consistently ensure a continuity of the RSMC Guidance from one day to the next, but is trying to better streamline the guidance between the  successive shifts.

7.4.5 -  From a practical point of view a few NMHS mentioned some problem for the dissemination of the warnings toward the media and also to formalize and get their feedback after the events. 

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

7.5.1 - Many NMHSs are willing to provide feedback to the global centres about the performance of their products.  Nevertheless it seems that there is no significant progress with regards to this activity and, for the moment, the feedback consists mainly in the information given in the quarterly reports, and in the case studies prepared by the NMHSs. Lack of feedback from NMHSs remains a problem.  A few countries made efforts to send emails to RSMC Pretoria commenting on the severe weather and the warnings they are issuing.

7.5.2 -  Perhaps the difficulty lies in the lack of a clear definition of the information that is required by the Global Centres and the identification of the people to whom this information has to be addressed. 
7.5.3 -  While the SWFDP called for enhanced interactions among the operational centres, ongoing feedback and interactions in real-time very rarely or did not occur.  Operational contact information (telephone, fax, e-mail) were exchanged as part of the implementation.  Perhaps, it would be useful to carryout regular (weekly) communication tests, as a facilitating measure.  

8 -  Evaluation of public weather warnings

8.1 -  Feedback from the public 

8.1.1 -  Many NMHSs noted the difficulty to assess the feedback from the public especially in the rural areas due to a general lack of a regular mechanism of evaluation but informal discussions with several categories of users or occasional surveys shows that the public generally noted some improvement of quality of the forecasts issued by the NMHS.


8.1.2 -  Among the various actions that were undertaken to get feedback from the public it is important to note : 

· the co-operation engaged between NMS South Africa and the University of Cape Town to perform evaluation of forecast products;

· the user assessment surveys performed by the NMS Zimbabwe and NMS Swaziland (such surveys are also considered in Botswana and Seychelles);
· outreach activities have been carried out in several schools and rural areas in Mozambique. 
8.1.3 -  NMS Tanzania mentioned its attempt to prepare a guide of the terms to be used in forecasts in order to be more understandable by the public.  In Madagascar comments from the public point out the need to qualify severe events by making comparison with well known weather events from the past when issuing warnings.

8.2 -  Feedback from DMCPAs 

8.2.1 -  Although there exists no systematic feedback from the DMCPAs in all the countries, the participation in SWFDP encouraged the NMHSs to develop closer relationships with this category of users.  Even if only brief information is given on the feedback from those who are the beneficiaries of improved forecasts and warnings, including the public, decision makers, and the media, it seems that some real efforts were made in most of the NMSs participating to SWFDP to strengthen the links with their DMCPAs, to improve the dissemination of warnings and to get feedback through various meetings or workshops. 

8.2.2 -  During the few SWFDP Training Workshops that have been undertaken, it is evident that inviting representatives to participate with the NMHS participants has been very positive with improving mutual understanding and relations.  Participation has not, however, been at 100%.    
8.3 -  Feedback from the media 

8.3.1 - Most of the NMHSs do not have formal feedback but maintain nevertheless good relationships with the media.  The recognition by the media of the improvement of the forecasts is very encouraging.  As a consequence meteorologists are more often asked to give special interviews for the radio or the television especially in Botswana, Lesotho and Seychelles.  Nevertheless, although several NMHSs (Malawi, Mauritius, Seychelles, and Swaziland) expressed in their quarterly report their willingness to undertake actions to improve relationships with the media take, it clearly appears that NMHSs have to work actively to take up this challenge.

8.3.2 -  In Zimbabwe the public relation desk which become operational in the first quarter continue to work with the media and organized a half day workshop to inform about the WMO media kit.  This is indeed a very efficient way to improve the relationships with this category of users. 

8.3.3 -  With regard to transmitting the warnings several NMHSs (Botswana, Madagascar) reported communication problems with the media that are responsible for some delay in the dissemination of the information to the public.

8.4 -  Objective Verification by the NMCs 
8.4.1 -  The verification efforts that were made during the three first quarter of the extended SWFDP by the participating NMHSs are detailed in the SWFDP quarterly reports.  The results are so far very encouraging. A number of NMHSs have made the effort to verify their warnings by means of a contingency table, following the recommended methods provided through the SWFDP Implementation Plan, while others did not mainly because there were too few severe weather occurrences (especially during the second and third quarter). 

8.4.2 -  Nevertheless, there were significant differences among the countries concerning the definition of the severe weather event. 

· Some NMHSs defined each day as an event, so that the total sample size will equal the number of days in the verification period.  For these countries, the contingency table will include all 4 boxes, since inactive days are counted as correct negatives.  

· Other NMHS’s considered only the active days as events, so that their contingency table includes only 3 of the boxes (hits, misses and false alarms) and their sample size is equal to the number of active days. In those cases it is not always clear whether false alarm days (warning issued, but no event reported) are included or not.

· A third interpretation of event was also found (Botswana), where inactive days were counted as one event, while active days resulted sometimes in more than one event. 

8.4.3 -  As a result, it is not always clear whether the location of the observed events vs the forecast is taken into account when compiling the contingency tables.  In other words, if the forecast specifies a location for severe weather, and it occurs, but somewhere else, is that counted as a hit, or a false alarm and a missed event for the forecast and observed location respectively?

8.4.4 -  Participants from the Southern Africa NMHSs have expressed a need for objective verification of the global guidance products, to help them determine which of them provides the most reliable forecasts for their country.  There is no such information available from any of the global centers for surface variables. While the contingency table methodology could be extended to verify the RSMC and global center products in a limited way, it would be most useful if the participating global centers could undertake this role with the assistance of the NMHSs.

8.4.5 -  Verification of the RSMC Pretoria guidance products relative to precipitation has begun, using the hydroestimator data as observation data.  Contingency tables will be used, with occurrences and non-occurrences determined over a uniform grid covering the domain of the forecast.  While the hydroestimator data cannot be expected to be as accurate as point surface observations of rainfall, the greater spatial coverage of this data makes it attractive to use in comparison with the graphical RSMC product.

9 -  Conclusions

9.1 -  Improved weather forecasting and warnings services 

9.1.1 -  Rolling out the RSMC Daily Guidance Products to all 16 countries in the region have progressed quite well. Most of the involved countries use RSMC Daily Guidance and SWFDP products available on the SWFDP Web site and give regular feedback for the preparation of the Quarterly Reports.

9.1.2 -  Only three NMHSs (Angola, Comoros and Democratic Republic of Congo) did not send feedback to WMO Secretariat. Nevertheless, it is important to point out that WMO Secretariat received two notes from two of these countries: 
· in November 2009, Democratic Republic of Congo nominated a representative to the Regional Technical Implementation Team (RTIT) of the SWFDP, showing thus its clear willingness to participate actively in the project; 

· even though Comoros has not yet nominated a representative to the RTIT, a short report about severe weather for the fourth quarter has been submitted, suggesting the intention of this country to be more involved in the project.  
9.1.3 -  All the countries that reported are globally satisfied by the support that the SWFDP provided, not only for severe weather forecasting but also useful for the day-to-day routine forecasting. In contrast to the feedback received from the earlier first phase of the SWFDP, there were no remarks concerning difficulties to access the products through the SWFDP Web site and portal via the Internet.  During the SWFDP Training Workshop (November 2008), and the SWFDP - Southern Africa planning meeting (February 2009), none of the sixteen NMHSs of southern Africa indicated Internet access problems, hence this first quarter reporting is consistent with the conclusion that most, if not all, of the NMHSs are able to adequately access the various SWFDP guidance products.

9.1.4 -  The RSMC Web site continues to be the main means of communicating the SWFDP products prepared by the global and regional centres to the 16 NMHSs.  Some important modifications were made to introduce new products available under the “Nowcasting” section of the SWFDP Web site (hydro-estimator, the instability index).  The availability of the products of the high-resolution ALADIN-Réunion model provided by RSMC La Réunion complements the UM-SA12 model outputs, and together provide high resolution model coverage over the entire geographical domain of the SWFDP. 

9.1.5 -  All the participants agreed on the usefulness of the RSMC Daily Guidance and NWP guidance products for severe weather forecasting.  The shortcomings of the NWP model output that were reported in the context of severe convective situations are well known and this is the reason why the use of nowcasting tools in the very short-range, including improved access and better use of MSG-satellite products must be encouraged.  It is also important to note that the island countries of the Southwest Indian Ocean are particularly satisfied with the information that is provided on sea-state and wave height when severe weather occurred. 

9.1.6 -  Some technical improvements were suggested by several NMHSs :

· NMHS Mauritius would appreciate to receive the short-range RSMC Daily Guidance earlier in the day.  However substantial dedicated time is needed by the forecasters to prepare this to formulate a clear assessment about the expected weather for the entire region of half a continent.  Taking the time shift between South Africa and Mauritius in to account, with the latter’s workday starting a few hours before RSMC Pretoria, the products for days 1 and 2 become only available during the afternoon of day 1 in Mauritius.
· There were some complaints of the size of the NCEP graphical maps (Swaziland) and the difficulty of identifying their country in the RSMC Guidance (Malawi). Consequently it is important that RSMC Pretoria forecasters identify geographically the threatened areas by referring to the names of the countries. 

· Small countries expressed a request for the possibility of zooming the model fields to get a better view of the fields over small areas. It is important to recall first that zooming can be efficient only if the fields are provided as grid point data (while products available on the RSMC Web site are images of the fields), and secondly that zooming cannot provide more detail or better accuracy than the resolution of features resolved by the model. 

· Many NMHSs continue to express a real need for training for forecasters about the performances and the possible shortcomings of the various NWP models that provide guidance to forecasting (e.g. medium-range global products, limited area predictions, how to interpret the probabilistic forecasts combined with the deterministic ones), and to propose to them a way of working to deal with the large amounts of information. 

9.2 -  Issues and challenges: increase interaction with the users 

9.2.1 -  One of the goals of the SWFDP is to strengthen links between the NMHSs and their respective DMCPAs, including flood and water management services.   While some progress has been mentioned in many participating countries, it is important to stress the necessity to continue discussions with all the users concerned by severe weather events, to clearly understand and define information they need, and the most efficient way to alert them in a timely fashion. 

9.2.2 -  Moreover, the implementation of a regular evaluation programme supports regular assessment of the efficiency and effectiveness of the alerting system and to identify areas for improvement.  Evaluation should take into account the lead-time of the warnings, the transmission of the information to the concerned users and stakeholders, the mitigation actions, and the feedback from the end users during and after the event. NMHSs need to continue to work with the DMCPAs to ensure that the warning services meet the requirements, and to sustain and continue to improve these services beyond the SWFDP demonstration. 

9.2.3 -  It is also important to point out that terminology that is used for different types of alerting messages (early warning, advisory, warning, alarm, alert …) must be clearly defined. The specific word(s) used should clearly qualify an alerting message, and should give clear indications on both the severity of the event, the lead-time, and where they exist also the emergency level with well defined associated protective measures.  Lead time for issuing a specific alerting message always depends on the protective measures DMCPA and users have to invoke, or advised to take, in order to mitigate the disastrous consequences of the expected severe event. 

9.2.4 -  To obtain valuable feedback from the public and media about the usefulness and effectiveness of warnings, it is necessary to define clearly all the information required, and to prepare and send a questionnaire to be filled by the users after each severe weather event. The overall recommendation on PWS aspects is that the NMHSs should continue to pursue seriously real evaluation of their improved products and services in order to get the users’ community engaged in a positive way. 

9.2.5 -  Guidance materials provided by PWS are freely available and contain most of the materials needed by the participating NMHSs to assist and show them how to create channels of communication with these two large user groups. In addition, the WMO Joint GDPFS/PWS Training Workshops, where participants from NMHSs share experience on developing dialogue with user communities and responding to their requirements as stakeholders, have proved to be a rich sources of information and guidance for all NMHSs.
9.3 -  Issues and challenges: feedback toward Regional and Global Centres

9.3.1 - It seems that there is no significant improvement with regards to the feedback from the NMHSs for the Global Centres, which are intended to improve the skill of their NWP guidance products (SWFDP Goal 5).  While feedback of substance is highly desirable, Global centres would also like to receive any additional surface observational data (over and above data already made available on the GTS) for inclusion in their NWP verification activities of surface parameters.  Clearly at training sessions expert lecturers from the Global Centres meet the forecasters from the participating countries face-to-face; such infrequent events offer a real opportunity to discuss the performance of the numerical models, including their shortcomings with help of well documented case studies.

9.3.2 – It is necessary to improve the feedback from NMHS.  After each observed (or forecast) severe event, it was difficult to obtain from the NMHS the required Event Evaluation Form designed by the Regional Subproject Management Team to be used to regularly assess the usefulness and quality of the RSMC Daily Guidance issued by RSMC Pretoria.  The Management Team agreed that its simplified format should help gather relevant information about the individual events.  The lack of such responses could indicate that: 1) during severe weather periods forecasters are simply too busy to fill in immediately such event evaluation forms; 2) the verification of the guidance, forecasts and warnings against actual occurrence of severe weather is often difficult because meteorological observations or damage reports are simply not available.   
9.3.3 – Timely real-time feedback to RSMC Pretoria is essential to improve the skill of the senior forecasters who prepare the RSMC Daily Guidance for the entire southern Africa region. Moreover it is only with this information that it is possible to evaluate objective measures of quality (FAR and POD), and their trends over time.   It was suggested that forecasters at NMCs should contact the RSMC prior to issuing forecasts and warnings during anticipated severe weather situations, to discuss and confirm the latest data and information available.  This has not occurred.  

9.4 -  Issues and challenges: verification by the NMHSs  

9.4.1 -  Data and information regarding the actual occurrence of severe weather events are crucial for verification of warnings and establishing the necessary future improvements of the forecasting and warnings system.  It was often mentioned that observational data in affected areas and information on damage and impacts were generally sparse or not available.  

9.4.2 -  The contingency table verification is important in identifying objectively the number of missed events and false alarms, and to check the forecasting strategy. If too many false alarms occur, then the users will learn to ignore the warnings. On the other hand, if there are too many missed events, then the methods for identifying threatening situations need to be examined. It would be advantageous also to take into account the spatial coverage of the forecast when the verification is carried out. A weather warning that covers an area much larger than the affected area is less useful than a warning that covers an area closer in size to the affected area. Provided there are enough observations to support it, countries could be divided into regions, for the purpose of verification. This would be the best and easiest way to take into account differences in the area covered by forecast and observation.
9.4.3 -  A couple of NMHSs accumulated events from successive reporting quarters information to compute the table and scores on the full sample; this is a good idea, particularly when there are few events.  The computed tables can be compared with what was obtained for the previous quarters to see if any significant changes occurred. 

9.4.4 - The contingency table and score computation needs to be tightened up in several ways, to improve its value. If the following suggestions are followed, the results will be more useful to all users of the verification results, and will result in improved tracking of benefits of the project. 

· Definition of the event: This remains the largest problem. It seems there is a tendency to list all observations which exceed the threshold as separate events. The event should be defined according to the region(s) for which forecasts are normally valid, and the valid time and area for which the forecast is valid should be clearly stated when the forecast is issued. A hit is recorded if there is at least one observation in the valid area during the valid period.  If any observations occur outside of the stated valid area, then a missed event is recorded. Note that it is thus possible to record a hit and a miss on the same day. 

· Definition of correct negatives. Since the forecast valid period is 24h, one correct negative should be recorded for each predefined forecast region where no extremes are observed and none forecast.  Correct negatives are problematic in verification of severe weather; therefore it is acceptable to ignore them altogether, especially if there are relatively few occurrences during the verification period. 

· Definition of the event: parameter. The contingency table (CT) is a versatile tool; all severe weather events can be recorded in one table. However, each variable should be assigned to a separate event. That is, a forecast of extreme precipitation accompanied by strong winds counts as two separate events. A hit can be scored for both events ONLY if both are mentioned explicitly in the forecast. If the strong winds aren’t mentioned and they occur, then it is a miss for strong winds. If there are many occurrences of a single type, then it is useful to compute a CT separately for that type of severe weather.
· Need for weighting.  Whenever multiple events are recorded on a single day and correct negatives are considered, the entries of the CT must be divided by the number of events on that day. This is to keep the scoring fair since only one non-event can be recorded per region per day. Then the total number of events recorded will equal the total number of days in the verification period.
9.4.5 -  As part of every quarter’s report of the SWFDP, the NMHSs were requested to prepare case studies and to archive the complete documentation (relevant NWP fields, satellite images, warnings, and observations).  In principle this material is very important for modellers and developers to use them as test cases, to run improved models, and as well be used to for training forecasters.  So far, little use has been made of these case studies, although they serve as important illustrations of severe weather forecasting in this region.  

9.4.6 -  Finally, for the completeness of the future SWFDP Quarterly Progress Reports, all NMHSs’ quarterly reports should follow closely the agreed format (template) in the SWFDP - Southern Africa Regional Subproject Implementation Plan, including the Quarterly Evaluation Table (all severe events). It is particularly important to understand the definition of what is a single severe weather event. See paragraph 9.4.4 especially, where this is clearly stated and described. 

10 -  Annexes 

Annex 1:  The cyclonic season 2008-2009 in the eastern part of the Indian Ocean. 

Annex 2:  List of the abbreviations used in conjunction with the SWFDP. 


Annex 3:  List of the available documentation related to the implementation and reports of

                SWFDP Southern Africa. 
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ANNEX 1 

Summary of the 2008-2009 cyclonic season in the eastern part of the Indian Ocean – RSMC La Réunion
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ANNEX 2

List of the abbreviations used in conjunction with the SWFDP
ALADIN          : High Resolution Limited Area Model run by La Reunion, 10 km mesh

DMCPA
: Disaster Management and Civil Protection Authority

ECMWF
: European Centre for Medium Range Weather Forecasts 

FAR

: False Alarm Ratio

NWP

: Numerical Weather Prediction

GDPFS
: Global Data Procession and Forecasting System

Met Office
: Meteorological Office (UK)

NCEP

: National Centres for Environmental Prediction (USA)

NMC               : National Meteorological Centre

NMHS 
: National Meteorological (and Hydrological) Service

POD 

: Probability Of Detection

RA I

: Regional Association I (Africa)
RSMC

: Regional Specialized Meteorological Centre

RSMT

: Regional Subproject Management Team (SWFDP)

RTIT               : Regional Technical Implementation Team (SWFDP)
UM-SA12
: Unified Model, Southern African area, 12 km mesh,

SAWS

: South African Weather Service


SWFDP
: Severe Weather Forecasting Demonstration Project

ANNEX 3

 List of the available documentation related to the implementation

and reports of SWFDP Southern Africa. 

All the documents can be accessed at the following webpage of the WMO Internet site:

http://www.wmo.ch/pages/prog/www/CBS-Reports/DPFS-index.html
Guidebook on Planning Regional  Subprojects  - Rev. September 2008

http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAI-SWFDP-RTIT_Pretoria2009/documents/SWFDP_Guidebook_Updated_24sept2008.doc
SWFDP Southern Africa - Meeting of the Regional Technical Implementation Team (RTIT) – February 2009
http://www.wmo.int/pages/prog/www/CBS-Reports/documents/FINAL-REPORT_RAI-SWFDP-RTIT_Pretoria2009.doc
SWFDP Southern Africa - Regional Subproject Implementation Plan : 2008-2011 Southern Africa (pdf) – February 2009

http://www.wmo.ch/pages/prog/www/CBS-Reports/documents/Regional-Impl-Plan_2008-2011.pdf
Project Quarterly Reports: 

Project Q1 Progress Report : 24 November 2008 - March 2009
http://www.wmo.ch/pages/prog/www/CBS-Reports/documents/SWFDP_SrnAfr_Q1_Final24VII2009.pdf
Project Q2 Progress Report : April - June 2009
http://www.wmo.ch/pages/prog/www/CBS-Reports/documents/Q2_ProgRep_4XII09.pdf
Project Q3 Progress Report : July - September 2007
(in preparation) 
Quarterly Reports from NMHSs and RSMCs can be found at the following address:  http://www.wmo.int/pages/prog/www/BAS/DPFS-RAI-TW-SWFDP-Pretoria09_DocPlan.html
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