
MOBILE WEATHER ALERT
Communicating weather warnings via mobile communications
Uganda and Tanzania pilot project
Project Concept
Utilisation of mobile phone technology to support a sustainable warning service that reduces the vulnerability to weather hazards of communities in the Lake Victoria Region
1. Project Outline
1.1  Objective

Utilise mobile phone technology, including infrastructure, services and applications, to develop and demonstrate a sustainable warning service that reduces the vulnerability to weather hazards of communities in the Lake Victoria Region based on improvements in observation infrastructure and meteorological services capacity.
1.2  Background
This project builds upon work previously completed by the Weather Information for All (WIFA) project. WIFA was initially developed and coordinated by the Global Humanitarian Forum to address the lack of weather information in Sub-Saharan Africa at the community level utilising mobile phone technology and infrastructure. Original project partners included: Ericsson, selected mobile operators, National Meteorological Services, Earth Institute and the World Meteorological Organisation (WMO). 

The original concept of WIFA was to: 
a. Utilise mobile sites to co-locate weather observation stations and; 
b. Take advantage of advances in mobile communication networks and applications to support provision of relevant and timely weather and climate information to rural communities. 

The focus was on improvement of observations and delivery of weather information to Sub-Saharan National Meteorological Services (NMSs), communities and individuals. Information could include: advice on when the weather conditions would be favourable to plant or harvest a particular crop; or weather warnings and advice on natural disasters which is targeted to specific communities’ requirements.  
WIFA installed 19 Automatic Weather Stations (AWSs) across Ericsson’s network of mobile phone mast sites in the Lake Victoria region for the most part. This area was chosen as a pilot because of synergies with other projects in the region focused on improving safety for fishermen on the lake. It is estimated that over 5000 fishermen drown on the lake every year. The majority of these deaths are mostly due to weather related incidents. It is hoped that by getting weather warnings directly to fishermen via mobile phone that some of these deaths may be prevented.  Additionally the aim was to also provide more tailored information to farmers to improve farm productivity and enhance food security in the region.
Unfortunately the Global Humanitarian Forum has ceased all of its activities and management of the WIFA project has passed to the African Centre for Meteorological Applications for Development (ACMAD).
This document outlines a proposed continuation pilot study which will be taken forward in Uganda and Tanzania. The project partners for this pilot include the NMSs, Ericsson and WMO. The pilot will be focused on providing timely and accurate weather warnings and forecasts for rural communities. A major component of the project will involve developing the business model for continued sustainable delivery of the services developed to enable a much wider roll-out of the project across Sub-Saharan Africa. 
In October 2010 the scope of the pilot study was revised following feedback from the Norwegian Ministry of Foreign Affairs and has been widened to include elements of a proposal that was put forward by the Health and Climate Foundation. It takes account of the requirement for strengthened observations in the region; recognising where these will have the greatest benefit and the need to integrate any observations with NMS real-time forecasting activities.
1.3  Project Benefits

The benefits of the proposed project over the next 6-12 months are as follows:

1. A measured reduction in the frequency of deaths reported on Lake Victoria resulting from incidents involving weather hazards.

2. Improved capacity amongst pilot rural fishing and farming communities in Lake Victoria Region to respond to warnings of severe weather and other weather information.

3. Sustained increase in capacity of Uganda Department of Meteorology and Tanzania Meteorological Agency to deliver effective warnings to vulnerable communities.

4. Blueprint and business model for wide-scale rollout of the project concept across Sub-Saharan Africa and in other developing nations – to directly reach millions of end users in rural communities with timely and tailored weather warnings and forecasts. 

5. Sustainable increase in the number of observations available for disaster warning and monitoring, agricultural and climate applications.

6. Through realisation of the benefits above, the WIFA project will contribute towards achievement of the Millennium Development Goals
.

1.4  The weather forecast process: developing an end to end system
Figure 1 illustrates the flow of data through the Uganda Department of Meteorology (UDoM) and Tanzania Meteorological Agency (TMA) required for the success of this project. The areas of focus of this project are highlighted in bold in the diagram. 

Whilst this pilot project will utilise the data from Automatic Weather Stations (AWSs), in order for a forecaster to make accurate and reliable forecasts of future weather conditions, a much wider range of data inputs is required. This includes other observational data – such as weather satellite observations – as well as forecast products from other meteorological centres around the world. 
Of particular importance in the forecasting of severe weather in the Lake Victoria region are observations of lake surface temperature. Differences between the temperature of the lake surface and the surrounding land surface generate convective weather processes which produce thunderstorms and associated heavy precipitation and strong winds. Currently there are no real-time observations of lake temperature available and this impacts the skill of weather forecasts in the region.
It is essential that the various observation and forecast data sources are integrated in a way that can be manipulated and interpreted by a weather forecaster. The forecaster will use these data and apply detailed technical knowledge and experience in order to present the best possible tailored weather forecast or warning. 

Products are then generated by the forecaster in a format which is most applicable to the user. In this pilot project, we are focussing on production of two types of product:

· Weather forecasts and warnings delivered via SMS or WAP message and tailored towards a selected pilot community of 1000 fishermen working in a given region of Lake Victoria.

· Short range (+5-days) and seasonal forecasts tailored to agricultural requirements and combined with agricultural advise. These will be disseminated to a pilot farming community through mobile internet (WAP). 

For this project, it is not possible to develop all elements of the forecast process as outlined in figure 1. As described in detail in sections 2 and 3 below, we will concentrate on the following aspects:

1. Installation of marine observations on Lake Victoria. Dissemination of these observations via the WMO Global Telecommunication System and associated integration into key Numerical Weather Prediction (weather forecast) models.
2. Installation of a further 10-Automatic Weather Stations in Tanzania – at locations identified by the TMA where there is greatest need, adequate exposure, sufficient security, and power. Further AWSs are not required in Uganda at this time as the network is currently being further strengthened by a GTZ funded project.
3. Integration of AWS observations into the UDoM’s and TMA’s operations. This will be through the procurement; installation; associated training; and on going support; of observation data management systems at National weather forecast centres in Entebbe and Dar Es Salaam. 

4. Trials will be undertaken to verify the quality of the observations from the AWS installed at mobile phone mast sites relative to the more traditionally sited AWS in the network and peer reviewed guidelines published to inform wider rollout of observing equipment in this way.

5. Through synergy with the World Bank funded WMO Severe Weather Forecast Demonstration Project, this pilot aims to strengthen the capacity of the Ugandan UDoM to issue timely, accurate, tailored and reliable warnings to fishermen on Lake Victoria. As part of the process, any further requirements for forecaster training or infrastructure which will be necessary for a wider rollout of the project will be identified.
6. Establishment of IT and dissemination processes so that forecasters routinely issue warnings that are transmitted via SMS or WAP messages to fishermen in selected pilot locations. Web based products will also be developed which can be trialled in the agricultural sector.  These products will be designed to be accessed on the WAP using mobile phones or via Web using desktop for detailed weather information including graphics and downloadable information.
1.5  Community engagement and socio-economic benefit analysis
In parallel with the technical aspects of the project, that are described in section 1.4 above, it is also essential that the project engages closely with the pilot end user communities so that by the end of the project the following will be achieved:

· Documentation of the impact that the intervention has on decision making amongst the pilot communities.
· Describing  the benefits of a wider rollout of the programme across Sub-Saharan Africa

· Establish a blue print for a sustainable model as basis for wider rollout.

1.6  Project Partners
Uganda Department of Meteorology (UDoM) and Tanzania Meteorological Agency (TMA): Are responsible for maintaining and processing the data from the AWSs; integrating these observations with other observations and weather forecasting tools; applying detailed forecasters’ knowledge to provide accurate, timely and reliable weather forecasts and warnings; and distributing these warnings and forecasts using the systems provided and via their website.
Ericsson: Is the mobile applications partner and responsible for advising and developing means for porting selected weather products to mobile applications using templates and procedures for issuing of forecasts and warnings on SMS or WAP platforms. Ericsson will be the interface to appropriate mobile operator as partners for dissemination of the weather products and develop business case for scale. They will work closely with the UDoM and TMA to help support the development of their website in a manner that can be used by the mobile telecommunications. From a technical and mobile business model design perspective contribute to executing the pilot for weather warnings via SMS or WAP messages to the target group of fishermen on Lake Victoria. Ericsson will also support the analysis of business case for farming communities WAP or Web for weather forecast and seasonal forecast information.
Mobile Service Providers (MTN in Uganda): Will own the infrastructure and service offering to end users and be responsible for delivering the service during the pilot phase. The Mobile Service Providers will own the mobile services in the long-term upon completion of any pilots. They may also be responsible for end-user experience data collection.
WMO: WMO will work with ACMAD and the other project stakeholders to develop and implement a cohesive project plan that meets the needs of end users and achieves the stated project objective. WMO will also support key training elements of the project. In particular through the Severe Weather Forecasting Demonstration Project in the region, which has already received funding through another project, WMO will support development of the skills and processes within UDoM and TMA required to deliver reliable, accurate and timely forecasts and warnings for the Lake Victoria region. They will also support the verification of the quality of observations installed at mobile phone mast sites.
End user community representative (National Lake Rescue Institute in Uganda): An appropriately qualified stakeholder manager will be identified and appointed. They will be responsible to identify and support the user group for the Lake Victoria weather warning product pilot and for collecting user experience during pilot period.

2 Project Scope

2.1  Project Structure
This pilot will be organised into five components each of which will be executed simultaneously. Figure 2 below illustrates the project structure:
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2.2  Project component (1): Integrated Observations

This component of the project will focus on the following areas:

· Installing observations on Lake Victoria – in particular measurements of lake temperature. It is essential that these observations are disseminated via the WMO Global Telecommunication System so that they can be integrated into Numerical Weather Forecasts.

· Strengthening of the observation network in data sparse regions of Tanzania through the installation of further Automatic Weather Stations at locations favourable to the TMA.
· Integration of the AWSs installed in Uganda and Tanzania into the IT systems of the UDoM and TMA. It is essential that the IT infrastructure can accommodate observations from existing stations, new stations installed under this project and other future observational requirements of both UDoM and TMA.
· Conducting a trial to determine the quality of the observations from AWS on cell towers compared to those at sites in the network other than cell phone towers.   A full understanding of the quality of observations will assist all users of the data when it is utilised within computer models, forecasting, or any other meteorological application area and support the future scaling up. 

Upon completion of this phase relevant observations, in an appropriately quality controlled format, will be distributed via the WMO Global Telecommunication System (GTS), the forum for sharing these data globally. This allows National Meteorological Services to monitor weather approaching from neighbouring countries. It also means that the observations can be assimilated into Numerical Weather Prediction Models at centres across the region and around the world – this improves weather forecasts in the region.
This project will work in synergy with another initiative under WIFA in Uganda, funded by GTZ, which will further enhance the AWS network through the installation of another 20 AWSs across the country. 

2.3  Project component (2): Severe Weather Forecasting 

This component focuses on enhancing the capacity of forecasters at the UDoM and TMA to ensure they have appropriate forecasting tools and skills to issue severe weather warnings of a nature that is appropriate to the intended beneficiaries. 

In recent years WMO has pioneered a “Severe Weather Forecasting Demonstration Project” (SWFDP) in Southern African countries. This concept is now being applied in the East Africa region as part of another project. It will have a strong focus on forecasting the weather events that impact Lake Victoria. 

The SWFDP approach relies on a cascade of relevant severe weather forecast information from global forecasting centres (including the UK Met Office, US National Centre for Environmental Prediction (NCEP) and the European Centre for Medium Range Weather Forecasting (ECMWF)). This “guidance” weather forecast information is passed to a regional centre where it is used to provide the best possible products for the region. Each National Meteorological Service then uses these products and applies their own local knowledge, observations and skill. An essential element of the SWFDP concept is training of forecasting staff to understand, use and apply the weather information in the most appropriate manner. 

Integrating this project with the SWFDP will help to ensure that forecasters have the tools and skills to issue the best possible warnings to beneficiaries of the project – on timescales that allows them to react to the warning and extricate themselves from danger. 

Through the SWFDP forecast processes will begin to be developed which will outline the way in which forecasters at both the Uganda and Tanzania National Meteorological Centres in Entebbe and Dar Es Salaam will consistently and reliably produce the warning services for this pilot project. It will also serve as a blueprint for wider rollout of similar services across Sub-Saharan Africa. These processes will draw upon international best practice and agreed standards for issuing warnings.

The SWFDP, and also linkages to other programmes of WMO, will also begin to identify the requirements for further expansion of the observation network within the region. This will inform plans for strategic roll out of AWSs at mobile phone mast sites and other sites – and indeed other observations if these are evaluated as more important.

2.4  Project component (3): Communicating warnings and other weather information via mobile phone
The most important element of the project is in transmitting timely and accurate warnings and other weather information to beneficiaries in a manner that improves decision making. 

An end-user stakeholder workshop held in Uganda on the 14 July 2010 agreed that the pilot should focus on the following two areas:

· Short timescale warnings and forecasts (<24 hours ahead) will be issued to a pilot group of 1000 fishermen working in a specific region of Lake Victoria via simple SMS messages. 

· Tailored longer term and seasonal forecasts will be developed and delivered to a pilot farming community, of farmers and agricultural extension workers, via mobile internet for a period of one-growing season. 
2.5  Project component (4): End user community engagement

Community engagement is also an essential element of the project. It is intended that the pilot project work with two key user communities in both Tanzania and Uganda:

· Fishermen on Lake Victoria

This project will work with a pilot group of 1000 fishermen through community groups to learn what sort of warning will work; what language/images should be used; what sort of forecast lead time will have an impact and how the fishing community is able to practically respond to a warning of hazardous weather. Warnings will be piloted with two community groups, one in Tanzania and one in Uganda, for a period of 3-months.

· Farming community

The project will also work with the farming communities and agricultural extension workers in the design and implementation of longer term (4 day) and seasonal forecasts for the agricultural sector. Products will be piloted with this community for a growing season period of about 6-months.
2.6  Project component (5): Socio-economic benefits analysis
A systematic ongoing review of the project will take place throughout the pilot. End user participants in the pilot will be able to feedback on the warnings and other weather information issued by sending SMS messages back to the project implementers using there mobile phones. This provides a unique opportunity to receive detailed feedback on the quality and usefulness of the products provided through this project and understand their impact on the recipient’s behaviours.

The project manager will be able to obtain additional focussed feedback by phoning key participants after certain weather events have occurred.

A detailed verification exercise will also be completed to examine the strengths and weaknesses of the various forecast tools available to forecasters in both Tanzania and Uganda and assess the relevance and impact of the forecasts and warnings issued. 

Upon completion of these elements recommendations for the wider roll out of the project will be made. The evaluation will consider the extent to which the pilot communities have benefited from the initiative. It will also outline the business model through which a wider roll out can be implemented in a sustainable manner. 
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Figure 2: Schematic of Proposed Pilot Structure 
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