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Summary and purpose of document

This document describes the status of the first phase of the SWFDP - Eastern Africa that includes the six (6) participating countries during the period 1 October to 31 December 2011.
Action Proposed
The meeting is invited to review the status of this regional subproject and provide feedback on the first phase and direction on its subsequent development into the implementation stage.  
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The six (6) participating countries in the SWFDP - Eastern 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.

The SWFDP regional subproject - Eastern Africa was initiated after the successful establishment of the SWFDP regional subproject - Southern Africa. The NMHSs, Regional and Global NWP Centres involved in the project are as follows:
· NMHSs: Kenya, Uganda, Ethiopia, Rwanda, Burundi and Tanzania;

· Regional Centres: RSMC Nairobi, KMD and  RSMC Dar es Salaam, TMA
· Global Products Centres: Exeter (Met Office UK), Washington (NCEP USA), DWD (Germany) and ECMWF.

RSMC Nairobi designed a web portal and maintained it. The required products from the Global NWP Centres and output from Limited Area Models; HRM, WRF and COSMO (later) were posted on the web for preparation of value-added weather products by the participating countries.  Moreover RSMC Nairobi prepared and issued the RSMC Daily Severe Weather Forecasting Guidance Products, including descriptive text, maps and risk tables, probability tables, sea/lake waves and agro-met products, according to the agreed format, in order to assist forecasters to prepare their own forecasts and warnings in their respective NMHSs.  

The first quarterly progress report from RSMC Nairobi provides a summarize of the occurrence of severe weather events during October to December 2011 period, assessment of the utility and quality of the RSMC Daily Guidance, the relevance and the skill of the various NWP products relative to severe weather and the feedback of the alerts, severe weather warnings and advisories issued by the NMHSs to Disaster Management and Civil Protection Authorities (DMCPA) including the media. 

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. These are:   

· 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 commenced October 2011 and focused on heavy rain, strong winds, sea/lake waves and prolonged dry spells.  
1.2.3 The Services and Centres that participate in the SWFDP Eastern Africa include:
· NMHSs: Kenya, Uganda, Ethiopia, Rwanda, Burundi and Tanzania;

· Regional Centres: RSMC, KMD - Nairobi, RSMC, TMA - Dar es Salaam; and
· Global Products Centres: Exeter (Met Office UK), Washington (NCEP USA), DWD (Germany) and ECMWF.

1.2.4
Milestone of the first phase of the project:
· From 4 to 8  October  2010 the Technical-Planning Workshop on Severe Weather Forecasting Demonstration Project (SWFDP) Development for Eastern Africa was held in Nairobi, Kenya where it was  unanimously agreed in principle that the implementation of an SWFDP in Eastern Africa would be technically feasible and would bring benefits in terms of enhancement of technical capacity in operational weather forecasting and advancement in service delivery to general public and key application areas such as agriculture and fisheries, in countries of the region. Specifically, the proposed regional subproject should focus on the following severe weather events in order of decreasing priority (and associated hazards such as flooding, droughts, etc):

· Heavy rain/flooding and deficit of precipitation/dry spells;

· Strong winds in relation to thunderstorms and any other phenomena over the Indian Ocean and major lakes;

· Hazardous Indian Ocean and major lake waves.

After an in-depth discussion on the various aspects in the planning of an SWFDP in Eastern Africa, following guidelines as laid out in the “SWFDP Guidebook for Planning Regional Subprojects (2010)” (hereafter referred to as the Guidebook), the first phase of the project was initiated as per guidelines spelt out in the Guidebook.  The report is available at the following WMO Web page:  
http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final_report_SWFDP-Eastern_Africa-Nairobi_workshop.pdf
· From 9 to 11 May 2011, the NWP/Web Developers’ Workshop for the Severe Weather Forecasting Demonstration Project (SWFDP) - Eastern Africa was held in Nairobi, Kenya. 

The meeting reviewed the outcomes of the Technical-Planning Workshop on Severe Weather Forecasting Demonstration Project (SWFDP) Development for Eastern Africa (Nairobi, Kenya, 4-8 October 2010) and discussed the roles and contributions by Global Centres, Regional Centres and NMHSs over the project footprint including the Lake Victoria region. A draft web portal was also discussed and is hosted on KMD server: http://www.meteo.go.ke/rsmc/index.php 
· From 21 to 24 June 2011, the Regional Subproject Management Team (RSMT) for the Severe Weather Forecasting Demonstration Project (SWFDP) for Eastern Africa was held in Nairobi, Kenya.  Participants included representatives of:

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

· Regional Centres: RSMC Nairobi (Kenya) and TMA (Tanzania);

· National Meteorological Centres (forecasters and Agmet):  Burundi, Ethiopia, Kenya, Rwanda, Tanzania, and Uganda; and

· The representative from the East African Community (EAC) and the WMO Secretariat (DPFS, PWS and AgM programmes).

The meeting discussed the respective roles and capacities in the cascading forecasting process involving participating centres, with respect to severe weather forecasting, production and dissemination of warnings; Public Weather Services and Agrometeorological Applications in accordance with SWFDP Guidebook for Planning Regional Subprojects (Rev.2010). 
The meeting was informed of the national warning criteria (in-country thresholds for creating warnings) and agreed on the criteria for alerting severe weather in the RSMC Daily Guidance charts, which would be:

· Heavy rain: ≥ 50 mm/24hr;

· Strong winds: ≥ 25 Kts;

· Ocean/lake large waves: ≥ 2m;

· Dry spells: up to 5 days (from LAMs); up to 10 days (from global models).

The full report is available on the WMO Web site at: http://www.wmo.int/pages/prog/www/CBSReports/documents/Final_report_SWFDPEastern_AfricaNairobi_workshop.pdf
· A joint GDPFS/PWS two capacity development training workshops were held, from 18 to 29 October 2011 at Dar es Salaam, Tanzania and from 21 November to 2 December 2011 at Arusha, Tanzania.
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 Agro-met issues and PWS topics.

The participants were drawn from participating NMHSs and representatives of national disaster management organizations.  

2  The weather during the period October – December 2011
The period under review corresponds to the October – November – December rainfall season, locally referred to as “Short Rains Season” for most of the countries of Eastern Africa region. The ITCZ remains very active and results in strong convective events.  Heavy precipitation, which caused flooding were reported especially in Uganda, Kenya, Tanzania, Rwanda and Burundi. Strong wind events and high waves over the Lake Victoria were also experienced.  

3  Usefulness of SWFDP NWP/EPS Products and Guidance Products
Forecasters found the guidance products posted on the RSMC-Nairobi web portal quite useful. The probability risk tables and sea state predictions close to the East African coast and Lake Victoria proved to be accurate and useful. The ECMWF, UKMO and NCEP ensemble and deterministic products were extensively utilized, which improved the ability of the NMHSs to detect the severe weather events in advance.  
Forecasters appreciate being accessible to the  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.
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 technique.  

4  RSMC Nairobi Daily Guidance for Severe Weather Events  
4.1 The RSMC Nairobi Daily Guidance were prepared and issued by the senior forecasters at RSMC Nairobi 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, and severe convective storms over the Eastern Africa region, with the day-1 map overlaid on a current satellite image.
· The third addresses the agro-meteorology products where maps of Eastern Africa region indicating the comparison of the Normalized Difference Vegetation Index (NDVI) of the current dekatal and the previous one and that of the Rainfall Estimate (RFE) and anomaly.
4.2 -  The main method of dissemination of the SWFDP products and RSMC Daily Guidance are still the RSMC Web page hosted and maintained by RSMC Nairobi: http://www.meteo.go.ke/rsmc/index.php. The product list on this Web page was continually updated as new products were made available.  

5  Project evaluation against SWFDP goals

5.1 To improve the ability of NMCs to forecast severe weather events
The participating NMHSs reported a positive impact of daily use of SWFDP products for issuance of severe weather events including daily, four-day, seven-day forecasts and sea/lake Victoria waves.  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 accuracy of the warnings/advisories.
5.2  To improve the lead-time of alerting these events 

The NMHSs that experienced severe weather events indicated that SWFDP products allowed them to improve the lead time of providing alerts and advisories to these events.
5.3  To improve the interaction of NMHSs with DMCPAs before, during and after severe weather events 

The present SWFDP Regional Subproject provides an opportunity to improve the links with their national DMCPA.  Joint meetings and training sessions organized by NMHSs, WMO, as well as those organized by ICPAC during the RCOFs, has improved the interactions between DMCPAs and the weather forecasters.
5.4 To identify gaps and areas for improvements
Regular or daily feedbacks and interactions among the Focal-points in the participating Global Centres, Regional Centres and NMHSs through teleconferencing, on-line discussions, telephone, fax, e-mail or whatever communication media need to be enhanced.  
5.5  To improve the skill of products from Global Centres through feedback from NMCs 
NMHSs are eager to provide feedback to the Global Centres about the performance of their products because it will eventually enhance the performance of their value-added products to their clients.
6  Evaluation of public weather warnings

6.1  Feedback from the public 

Some NMHSs engaged the RANET FM Radio stations to receive views from the public especially those vulnerable to vagaries of extreme weather events. 
6.2  Feedback from DMCPAs 

NMHSs participating to SWFDP have strengthened their links with their DMCPAs, improved the dissemination of warnings/advisories and obtained feedbacks through various meetings or workshops. 

6.3  Feedback from the media 

The NMHSs in the region have established good relationships with the media through their regular participations in RCOFs.  The media has been trained to articulate and disseminate the weather/climate information including warnings and advisories accurately.  
6.4  Objective Verification by the NMCs 
NMHSs participating in the regional subproject are required to participate in the verification process. 
7  Conclusion
The participating NMHSs were satisfied by the support that the SWFDP provided, not only for severe weather forecasting but also useful for the day-to-day routine forecasting. The RSMC Daily Guidance and NWP guidance products were found to be very useful for severe weather forecasting.
8.0  Transitional Issues 

8.1 The NMHSs and their respective DMCPAs need to build strong synergies to ensure response and feedback mechanisms to the warnings/advisories by the agencies and communities involved.
8.2 The participating Regional Centres and NMHSs should strengthen their interactive methodologies in order to enhance the evaluation process and on-line discussions on topical issues or severe weather event and its adverse impacts. 
8.3 NMCs should prepare simple and clear forecast information and warning/advisory messages, giving clear statements on what is happening, forecasts of what may happen and expected impact including what action should be taken.

8.4 NMHSs should design an appropriate strategize to obtain feedback from the public and media about the usefulness and effectiveness of warnings/advisories, using maybe a questionnaire to be filled by the users after each severe weather event. 
8.5 “Fine tune” the Web portal design for easy navigation and accessibility by the participating NMHSs, including the improvement of the Internet connectivity by all the participating Regional Centres and NMHSs. 
8.6 Encourage active participation of the “Expert Group” or focal points to address the key operational issues pertaining to the SWFDP.
8.7  Focal points in the participating NMHSs should submit  SWFDP Quarterly Progress Reports as prescribed and regular basis.
9  Annexes 
Annex 1:  List of the abbreviations used in conjunction with the SWFDP. 


Annex 2:  List of the available documentation related to the first phase of                   

                SWFDP for Eastern Africa. 

ANNEX 1 

List of the abbreviations used in conjunction with the SWFDP
CBS

: Commission for Basic Systems

COSMO
: The Consortium for Small-scale Modeling 
DMCPA
: Disaster Management and Civil Protection Authority
DWD

: Deutscher Wetterdienst 
ECMWF
: European Centre for Medium Range Weather Forecasts 

GDPFS
: Global Data Procession and Forecasting System
HRM

: A Regional High Resolution Numerical Weather Prediction Model
KMD

: Kenya Meteorological Department

Met Office
: Meteorological Office (UK)

NCEP

: National Centres for Environmental Prediction (USA)
NDVI 

: Normalized Difference Vegetation Index 
NMC               : National Meteorological Centre

NMHS 
: National Meteorological (and Hydrological) Service
NWP

: Numerical Weather Prediction
PWS 

: Public Weather Service

RA I

: Regional Association I (Africa)

RCOF

: Regional Climate Outlook Forums

RANET
: RAdio InterNET
RFE

: Rainfall Estimate 
RSMC

: Regional Specialized Meteorological Centre

RSMT

: Regional Subproject Management Team (SWFDP)

TMA

: Tanzania Meteorological Agency

WRF

: The Weather Research and Forecasting (WRF) Model

WMO

: World Meteorological Organization

SWFDP
: Severe Weather Forecasting Demonstration Project

ANNEX 2
List of the available documentation related to the implementation and reports of SWFDP Eastern 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
http://www.wmo.int/pages/prog/www/BAS/CBS-meetings.html 

Technical/Planning Workshop on SWFDP Development for Eastern Africa:
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAI-EA-TPW-SWFDP_Nairobi2010/DocPlan.html
 

http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Final_report_SWFDP-Eastern_Africa-Nairobi_workshop.pdf
Regional Subproject Management Team (RSMT) SWFDP) for Eastern Africa:
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAI-EA-SWFDP-RSMT_Nairobi2011/docplan.html
 
http://www.wmo.int/pages/prog/www/CBSReports/documents/Final_report_SWFDPEastern_AfricaNairobi_workshop.pdf
SWFDP Overall Project Plan (2010)” and the “SWFDP Guidebook for Planning Regional Subprojects (2010)”
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAIEASWFDPRSMT_Nairobi2011/docplan.html.
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