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SEVERE WEATHER FORECASTING AND WARNING SERVICES, INCLUDING DELIVERY AND COMMUNICATION TO THE USERS
(Submitted by Dr. Hamza A. Kabelwa)
A) timeliness and usefulness of the warnings

Summary and purpose of document

This document provides information on the severe weather forecasting, weather warnings provided by the Tanzania Meteorological Agency and their timeliness and usefulness to stakeholders including the public.
Action Proposed
The meeting is invited to review and consider this information to help formulate a possible implementation of a SWFDP regional subproject for Eastern Africa.  
1 Introduction
Tanzania is one of states involved in Severe Weather Forecasting Demonstration Programme in southern Africa (SWFDP) that took place from 6 November 2006 to 9 November 2007. The number of participating countries has been increasing to sixteen countries, Angola, Botswana, Comoros, DR-Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia, Zimbabwe including regional (RSMC Pretoria, RSMC La Réunion) and global centres. increasing precision, reliability and lead-time provided by numerical weather prediction (NWP) systems, for weather forecasting and the provision of meteorological services, they have also become a very relevant component of routine and severe weather forecasting processes at TMA services. Participation of TMA in SWFDP TMA has been increasing the accuracy of the forecasts and warnings hazardous weather conditions that is issuing.
2 Severe weather forecasting and warnings for Disaster Risk Reduction in the country
In order to build capacity, TMA is putting more efforts in enhancing the section by improving the observing system and modernization of computing system, from lower-speed category to a higher one computer system in order to improve the assimilation of synoptic data and remote-sensing. Operational access to NWP products from major centres and effective use and interpretation of all NWP products forecasting operations is very important in the process of improving forecasts and warnings of severe weather.  Global and regional NWP products including TMA are used for severe weather forecasting. 
The Deterministic and EPS products from ECMWF, RSMC UM-SA12, and NCEP have continued to assist forecasters in their daily duties particulars in forecasting severe weather events. Tanzania Meteorological Agency has seen significant improvement in forecasting by using interpretation of probabilistic forecasts from the NCEP, ECMWF and MET. OFFICE. This includes other products of the Extreme Forecast Index (EFI) from ECMWF, MOGREPS from MET. OFFICE, and Global Ensemble Forecast System (GEFS) from NCEP. SAWS-EPS products at the beginning of January 2010 were also used together with ALADIN model for Tropical Cyclone forecasts over south-western Indian Ocean.
The SWFDP products received from global centres continued to be very useful especially in precipitation and strong wind forecasts as important tool in early warning activities by providing a significant time lead of severe weather events occurrences. However for the case of Temperature forecast little has been achieved and precipitation probabilistic forecasts during this period from SAWS: EPS (http://www.weathersa.co.za/RSMC/) were not there.
Apart from global and regional products, Tanzania Meteorological Agency uses the Weather Research and Forecasting (WRF) and High Resolution Regional Model (HRM) for severe weather forecasting.

	Access to GM and LAM (SWFDP)
	Resolution
	Forecasting length
	Initial and Boundary Condition

	LAM (WRF)
	5-15 km
	48-54 h
	GFS (NCEP)

	LAM (WRF-BOGUS) – TC track (during TC season)
	10 km
	48-72 h
	GFS (NCEP)

	LAM (HRM)
	14 km
	78 h
	GME (DWD)


3 Severe Weather Events in Tanzania
Tanzania is experiencing a number of severe weather and extreme events, some of them are as follows:-
· Thunderstorms over the southern part Lake Victoria basin, (Kagera, Mwanza and Mara regions of Tanzania);
· Hailstorms in some parts north-westmost of country part of Lake Victoria basin (Norther Kigoma nd Kagera regions);
· Strong gusty winds;
· Floods over some parts of the country, eg. Kilosa part of Morogoro region;
· Drought particularly over the Northeastern part of the country (Kilimanjaro, Arusha and Mara regions)
· Landslide over some few parts of the country, like Same district in Kilimanjaro regions.

	Some of the most common severe weather disasters in Tanzania
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	Landslide over Same district (Kilimanjaro region)
	Kilosa Floods (Morogoro region)


4 Weather warnings and feedback

There is sufficient appreciation of services (advisory and warning) issued to public regardless of few critiques and challenges we are getting, however it is quite difficult to get a broad picture of these due to poor communication available between the NMC and public in general particularly in the grass root. The effort of achieving receiving feedback from the public by fully utilizing different media as the link is in process. So far, according to the survey made on the use of weather and climate information from TMA, it was observed that less than 1% of the information is used by the media of which we expected could be the bridge between TMA and other sectors including public. It is of this concern that, TMA continued to mobilize the role of media in dissemination of weather information through conducting press conferences from time to time, and through its participation in various exhibitions events and public lectures through media such as TV and Radio.

TMA continued to exchange views with Disaster Management and Civil Protection Agency (DMCPA) during the period on areas that required improvement. Regular meetings were conducted where Tanzania Meteorological Agency (TMA), Prime Minister’s Office, Disaster management Department (PMO-DMD) and other Stakeholders deliberated on how best TMA could make the warnings more understandable. DMCPA and other stakeholders gradually understand the language used by the agency for forecasting including warning issuances. One of the methodologies TMA is using, is to invite DMCPA and other stakeholders (Food security, Water resources, Health, Media, energy sector, etc) for one day discussion before the press release for the seasonal outlooks (two times a year). 
TMA got the good feedback from the public during the Africa Public Service Day Continental Celebration, held in Dar es Salaam, Tanzania, June 2009 whereby TMA attained six position in Best Managed Institution Category.
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5 Conclusion
The effective interface between the Tanzania Meteorological Agency and Disaster Management Agencies, media and user communities is highly needed in the Early warning System (EWS) in the country. In this case, the available Standard Operating Procedures (SOPs) in TMA need to be integrated with Disaster management and Media including the community at risk. Effective involvement of the public can be one of the approaches to overcome challenges of effective warning dissemination in country. There is a need for more guidance on application of social and economic practices to non-social scientists in the country in order to reduce the impact of disasters.
