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Annex


THE WORLD WEATHER WATCH STRATEGIC PLAN ON THE IMPLEMENTATION AND IMPROVEMENT OF THE BASIC SYSTEMS IN RA I - AFRICA (Essential elements)

1.
Summary

1.1
The purpose of the WWW Programme is to facilitate the development, operation and enhancement of worldwide observing telecommunications for data collection and retransmission, data processing and forecasting systems for meteorological and related data, information, products and services, and to ensure that NMHSs of all Members have access to information they need to provide effective services.  These objectives are achieved through the Basic Systems of the WWW, which are the GOS, GTS and GDPS. The PWS Programme facilitates the exchange and application of meteorological information, forecasts and warnings.  The DM provides the support functions needed for the orderly and efficient overall management of meteorological data and products of the WWW, and coordinates the monitoring of data and product availability and quality.

1.2
WMO’s AGM and SMM have, over the years, indicated that data availability in RA I is not satisfactory. The non-availability of data has largely been attributed to the shortcomings of the implementation and efficiency of the GOS and GTS in the Region. Recent WMO survey missions showed the key causes of inefficient operation of the GOS and GTS in the Region as:

(a)
The failure to catch up with rapid technological developments;

(b)
The poor economic environment and scientific innovation in many African countries;

(c)
Difficulties in establishing stations in remote or inhabitable areas and large water bodies;

(d)
Inadequate funds to rehabilitate and operate equipment; 

(e)
Inadequate personnel caused, in some countries, by the pressure on governments to reduce their workforces;

(f)
Insufficiently trained technical staff to operate and maintain equipment;

(g)
Poor telecommunication infrastructure in many African countries;

(h)
High telecommunication tariffs and costs of consumables;

(i)
Lack of legally binding service contracts between the majority of NMHSs and TSPs; and

(j)
Civil strife in some countries.

The key causes of deficiencies in the GDPS, DM and PWS include:

(a)
Non-automation of NMCs and lack of facilities and human resource capacities to take advantage of the GDPS, DM and PWS products, including interpretation, verification, and use of model outputs and data code formats such as BUFR, CREX and GRIB; 

(b)
A number of countries with potential have not made any notable progress in the operation of NWP models;

(c)
In some countries, PWS studios are lacking; and

(d)
The data in the majority of the countries was kept in paper form or obsolete electronic media and need rescue and automation.
1.3
Previous efforts by WMO and individual NMHSs have provided marked improvements in the GOS, GTS, GDPS, PWS and DM. However, there are still countries that have significant deficiencies in the operation and maintenance of these programmes. The strategies for providing sustainable solutions include:
(a)
Acquiring and implementing AWSs equipped with DCPs in remote or inhabitable areas and water bodies, where manning of stations is difficult;

(b)
Reactivating an optimum number of upper-air stations by deploying systems using the GPS and any advances in technology such as glider-sondes, AMDAR, etc., and ensuring continuous operation;
(c)
Enhancing new satellite data applications such as in monitoring and controlling pests, bush and forest fires, estimating rainfall, etc;

(d)
Rehabilitating the current station network where possible, and implementing stations at critical data-sparse areas;

(e)
Providing national and regional capability to produce basic equipment and consumables; 

(f)
Rehabilitating and implementing telecommunication facilities including automation of data collection and exchange at NMCs and RSMCs; 
(g)
Establishing subregional centre(s) for equipment maintenance; 
(h)
Providing e-mail and Internet facilities at observatories to improve data collection, and providing e-mail and Internet facilities to rural communities to reduce the digital divide and enhance the visibility of NMHSs;

(i)
Integrating GDPS facilities, providing subregional and regional institutions and NMCs with the capacity to carry out research and operationally issue weather, climate and water resources forecasts, and improving long-term and seasonal forecasts using regional NWP models;

(j)
Enhancing the research and development facilities and capacity of the ACMAD, subregional centres and NMCs;

(k)
Building capacity for the operation and maintenance of equipment; 

(l)
Building capacity for GDPS, PWS and DM, including the interpretation, verification and use of NWP model outputs, and implementation and use of table-driven formats such as BUFR, CREX and GRIB;

(m)
Rescuing and automating national and subregional databases.
These solutions should be implemented according to the requirements of the African subregions as proposed in the Strategy.

1.4
The solutions to the deficiencies in the GOS, GTS, GDPS, PWS and DM take into consideration the following:

(a) These programmes act together as an integrated system, like the valves of a single heart, in regard to the provision of meteorological and hydrological services, and any solutions must address all the components, since the failure of any one of them would affect the entire system;

(b) Deficiencies in the systems affect not only the communities in the Region, but the entire global community in regard to aviation safety, marine safety, general public safety, safety of property, climate change monitoring and detection with socio-economic implications, disaster reduction, poverty reduction, food security and economic growth amongst many other weather and climate-related activities; and

(c)
The solutions, which include implementation and improvement of these programmes at the national and regional levels, need national, regional and global attention to ensure timely availability of meteorological and hydrological data and products at NMCs, RMCs, WMCs and WAFCs for the safety and sustainable development of humankind.

This document is a synthesis of problems and proposed solutions for the deficiencies in the GOS, GTS, GDPS, PWS and DM. It provides useful information for the formulation of projects to implement the ‘WWW Strategic Plan on the Implementation and Improvement of the Basic Systems in RA I - Africa’.

2.
Background

2.1
The worldwide availability of meteorological and hydrological data and products is influenced by the efficiency of the WWW Basic Systems components, which are GOS, GTS and GDPS.  PWSs facilitate the delivery and application of meteorological information, forecasts and warnings. The DM provides the support functions needed for the orderly and efficient overall management of meteorological data and products of the WWW system, and coordinates the monitoring of data and product availability and quality.

2.2
The WWW’s AGM and SMM have, over the years, indicated that data availability in RA I has not been satisfactory.  The non-availability of data has largely been attributed to the shortcomings in the implementation and efficiency of the GTS and GOS in the Region. Previous efforts by WMO and individual NMHSs have provided marked improvements in the GOS, GTS, GDPS, PWS and DM. 

2.3
However, there are still countries that have significant deficiencies in the operation and maintenance of these programmes, leading to inefficient provision of meteorological services by NMCs, RMCs, WMCs and WAFCs for the safety and sustainable development of humankind. The studies conducted by WMO have provided a detailed analysis of the causes of the deficiencies and possible solutions.

2.4
The deficiencies in these programmes are a concern not only for the Region, but also for the entire global community.  To this end, the Members of the Region, in collaboration with WMO, developed a Strategy to rehabilitate and improve the GOS, GTS, GDPS, PWS and DM in the Region, with a view to improve the availability of data and products at the NMCs, RMCs, WMCs and WAFCs. The problem analysis and proposed solutions in this document provide useful information for the formulation of the projects to implement the Strategy.

3.
Justification

3.1
The economies of the 56 Member states in Africa are very sensitive to extreme weather and climate events. The Region often experiences losses of life and property resulting from extreme weather and climate events such as heavy rains resulting in floods and landslides, tropical cyclones, strong wind, lightning and droughts. The majority of the rural communities in the Region live under dire poverty since agriculture, on which they depend for their livelihood, has become more sensitive to extreme weather and prevalent climate events. It thus requires proper planning to get meaningful yields. The increases in the frequency and intensities of extreme climate events, as projected by the IPCC, are a threat to the survival of humankind in the Region. However, skillful and timely weather and climate forecasts can help the governments and communities in the Region mitigate the negative impacts of extreme weather and climate events, and tap the high economic potential related to weather and climate. The skill of any forecast or prediction depends on the quality and quantity of data used in the models.
3.2
Data availability in the Region has not been satisfactory, as revealed by survey missions and regular monitoring conducted by WMO. Previous efforts by WMO and individual NMHSs provided marked improvements in data availability, but did not have a continental approach and only addressed a few areas in the Region. These efforts are not sustainable and have not provided the expected solutions. The non-availability of the data and products has been attributed to the deficiencies in the operations of the GOS, GTS, GDPS, DM and PWS. 

3.3
The deficiencies in the collection and retransmission of meteorological data and products not only affects meteorological services in the Region, but the entire globe, in regard to aviation safety, marine safety, road safety, general public safety, safety of property, climate change monitoring and detection with socio-economic implications, food security, disaster reduction, poverty reduction, conservation of biodiversity and economic growth, amongst many other weather and climate-related activities.  The wide extent of the effects is a result of interdependence of the global weather and climate patterns.  Hence, no one nation can be entirely self-sufficient in the provision of all of its meteorological, hydrological and related environmental services. Uneven distribution of data leads to bias in model results and erroneous weather and climate simulations and forecasts.

3.4
The improvements in the modes of transport have made the world a small village. The entire global community is, to some extent, exposed to risk due to the deficiencies in the collection and retransmission of meteorological data and products in countries with weak economies, as is the case in Africa. It is therefore important that the availability of data from countries with weak economies gets collective international attention. Hence, the best support for the Region, and for the benefit of the entire global community, is to rehabilitate and improve meteorological observing, telecommunications, data processing, data management and forecasting facilities, so as to improve the quality and quantity of data and products available at the NMCs, RMCs, WMCs and WAFCs, and make them accessible to user communities.

3.5
The Members of the Region, in collaboration with WMO, have developed a Strategy to rehabilitate and improve GOS, GTS, GDPS, DM and PWS in the Region. The successful implementation of the Strategy should help solve the majority of the problems related to weather and climate in the Region and beyond. The support the Region has frequently received from the international communities when under distress caused by weather and climate-related disasters is highly appreciated, but does not provide a long-lasting solution. The Strategy provides proposals for sustainable solutions. Its successful implementation should be the concern not only of the Region, but also of the entire global community. 

4.
Project areas

4.1
To enhance the availability of weather, climate and environmental data and information for sustainable socio-economic development in Africa:

4.1.1 Implement AWSs at the RBSN stations with appropriate communications to NMCs. Highest priority will be given to GCOS stations.

4.1.2
Reactivate the upper-air observing programmes by deploying at each station a system using GPS, associated with reliable hydrogen-producing equipment. Highest priority will be given to GCOS stations.

4.1.3 Implement regional AMDAR projects and operational programs addressing observations on ascent and descent at the main local airports, during the en-route flight.
4.1.4 Enhance marine observations through active participation of the countries in the VOS programme and the other JCOMM and scientific programmes such as ASAP, SOOP, DBCP, PIRATA, etc.

4.1.5 Identify potential VOSs and provide shipboard equipment and organization of training of port meteorological officers.

4.1.6 Identify and prioritize remote locations and inland and coastal waters, where there is a need for observational data. Prepare specifications for AWSs for the priority remote locations, purchase and install.

4.1.7 Rehabilitate the climatological network of stations based on conventional instrumentation.

4.1.8 Enhance environmental observations.

4.1.9 Implement the maintenance capability for the observational equipment on a subregional basis. (See project 4.)

4.1.10 Institute a programme of training in the use and maintenance of the equipment. (See project area 4.4.)

4.2 Preparation, distribution and application of products necessary for sustainable socio-economic development of Africa:

4.2.1 Strengthen connectivity between NMCs and RTHs and between RTHs by taking advantage of advances in communication technologies, and improve the efficiency of data collection and exchange by installing AMSSs equipped with facilities for automatic request and retrieval of data (those countries where ASECNA operates have special requirements).

4.2.2 Promote the use of satellite-based dissemination systems such as RANET, MDD and RETIM, to enhance data availability to and from NMCs.

4.2.3 Improve the capacities of subregional and regional institutions and NMHSs with potential to carry out research and development, and operationally issue weather, climate, and water resources forecasts, and improve long-term and seasonal forecasts by acquiring and implementing high-speed workstations or PC clusters and servers, related model code and software for running NWP and climate models.

4.2.4 Improve the capability for post-processing of NWP products and other information to deliver end user products.

4.2.5 Improve the dissemination and applications of weather and climate products.

4.2.6 Carry out training on PWS skills.

4.2.7 Carry out training on computer and communications operation and maintenance.

4.2.8
Carry out training on data processing, modeling, and applications support and development (e.g. GIS). 

For each of the above project areas, the activities would be formulated into projects in line with the formats of targeted funding partners.

4.3 Use of the Internet in Africa for improving exchange of meteorological and environmental information:

4.3.1 Distribute products to users by e-mail –

Delivery of cost-effective and applicable products directly to users by NMHSs. This will improve the timeliness and quality of products and services by close integration with end users’ business needs. This assumes that end users or intermediaries have access to e-mail. The project will also use the existing observation network of the NMHSs to extend access to these e-mail products and provide e-mail and Internet facilities to rural communities to reduce the digital divide and enhance the visibility of NMHSs.

4.3.2 Implement Web sites of NMHSs for end users –

Web sites of the NMHSs are essential to make available attractive, culturally relevant products, including use of languages. These link to other efforts to bridge the ‘Digital Divide’.

4.3.3 Acquire forecast model products and other information by NMHSs –

This leads to improved forecasting skill due to ability to select relevant model products. Also leads to feedback for improved quality of observation reports and model products.

4.3.4 Collect and interchange observation reports both nationally and internationally –

Using common carrier technologies, in conjunction with existing methods, collect meteorological and other environmental data, which should lead to more reliable, timely and affordable transmission.

4.3.5 Set up remote support, maintenance and distance training –

This should lead to better availability of systems (e.g. MSG receiver system) and increase the skills of NMHS staff. 

4.4 Procurement, manufacture, maintenance, repair and calibration facilities:

4.4.1 Establish subregional equipment and instrument maintenance, repair, and calibration workshops.

4.4.2 Prepare and disseminate training and instruction manuals for standard instrument systems and institute a programme of training in the use and maintenance of the equipment.

4.4.3 Develop manufacturing capability within the Region for meteorological observing systems.

4.4.4
Develop strategic partnerships with industrial enterprises to implement manufacturing capability in the Region.

4.4.5 Harmonize and standardize compatible technologies and resource sharing to reduce operational costs.

4.4.6 Harmonize joint procurement procedures and set up joint procurement for the Region or subregions.

For the preceding two project areas, project proposal formulation, outline of goals, specific objectives, decision indicators and support implications are given in the Annex to this paragraph. This would be useful guidance in formulation of projects in line with the formats of targeted funding partners.

4.5
Project-specific to the Indian Ocean Commission (IOC) countries:

4.5.1
Implement a network of weather radar for cyclone warning and tracking.
5.
Capacity building strategies

(a)
Training in operation and maintenance of equipment and instruments;

(b)
Training in the use of modern and new Basic Systems techniques;

(c)
Training activities on Basic Systems procedures and IT for WWW development;

(d)
Capacity building for GDPS, PWS and DM, including the interpretation, verification and use of NWP model outputs and data code formats such as BUFR, CREX and GRIB;

(e)
Enhancement of the research and development facilities and capacity of ACMAD, subregional centres and NMCs; and

(f)
Capacity building on weather presentation and dissemination techniques, including GIS; and

(g)
Capacity building in climate modelling.

6.
Possible Partners

6.1
The benefits of successful implementation of the Strategy go beyond the Region.  They address all the weather and climate-related initiatives such as aviation safety, marine safety, general public safety, safety of property, climate change monitoring and detection with socio-economic implications, disaster reduction, poverty reduction, food security and economic growth amongst many other weather- and climate-related activities.  The institutions and organizations interested in these initiatives form potential partners in the implementation of the Strategy.

7.
Institutional Arrangements

7.1
It is expected that resource mobilization efforts will be coordinated through the African Subregional Economic Groupings (CEMAC, ECOWAS, IGAD, IOC and SADC), including COMESA. Regional/subregional institutions such as ACMAD, the DMCs and AGRHYMET will be integral partners in the implementation of the Strategy.

8. The full RA I Strategy was circulated to Members in July 2002. It was available as an appendix to the report of the Implementation/Coordination Meeting on the Strategy for Enhancement and Improvement of the WWW Basic Systems in RA I, held in Nairobi, 8-12 April 2002, and accessible through the WMO home page (www.wmo.ch). In addition to the above essential elements, the Strategy includes problem analysis and proposed strategies for implementation and improving the Basic Systems and relevant ongoing projects such as PUMA, RANET, HAM radio, DMCs, food security early warning, EU, IOC and Southern Africa AMDAR projects. 
Annex to Paragraphs 4.3 and 4.4 of the Strategic Plan
A.
Use of Internet in Africa for Improving Exchange of Meteorological and Environmental Information

Goals:

(a) Strengthening application of meteorology and other environmental data for end users. This contributes to sustainable development, which includes food security, poverty alleviation and disaster management;

(b) Improving international and national exchange of observational data. Observations are essential for applications such as climate change monitoring and early warning systems.

Specific objectives:

(a) Distribution of products to users by e-mail and delivery of cost-effective and applicable products directly to users by NMHSs. This will improve the timeliness and quality of products and services through close integration with end users’ business needs. This assumes that end users or intermediaries have access to e-mail. The project will also use the existing observation network of the NMHSs to extend access to these e-mail products;

(b) Implementation of Web sites of NMHSs for end users. Web sites of the NMHSs are essential to make available attractive, culturally relevant products, including use of languages. This links to other efforts to bridge the ‘Digital Divide’;

(c) Acquisition by NMHSs of forecast model products and other information, and improved forecasting skill due to ability to select relevant model products. This also leads to feedback for improved quality of observation reports and model products;

(d) Collection and interchange of observation reports both nationally and internationally. Using common carrier technologies, in conjunction with existing methods, to collect meteorological and other environmental data, this should lead to more reliable, timely and affordable transmission;

(e) Remote support, maintenance and distance training. This should lead to better availability of systems (e.g. MSG receiver system) and increase the skills of NMHSs staff.

Decision indicators

(a) Internet techniques do not necessarily replace current effective systems; they may be supplemented or adapted;

(b) The best choice for each situation will vary according to the circumstances, and will change over time, especially as Internet access becomes cheaper and more widely available;

(c) A permanent connection is strongly recommended;

(d) NMHSs should establish their own domain names;

(e) Use of a local ISP Web host versus a host in the NMHS will need to be evaluated;

(f) The continuity of service, including contracts or service level agreements, is vitally important.

Support implications

(a) Finance. There will be a periodic cost to the NMHS for the connection, which may include charges from the TSPs as well as the ISP. However, there is a tendency for these costs to decrease and the services to improve due to the prevailing competitive environment in the industry;

(b)
People. Internet systems will imply support personnel, training and management costs. There are problems of staff being lost to commercial enterprises.

B. Procurement, manufacture, maintenance, repair and calibration facilities

Summary

The African NMHSs have difficulties with the procurement, maintenance, repair and calibration of meteorological observing systems. 

Goal

To increase the quality and quantity of observations by improving availability of meteorological observing systems.

Specific Objectives

(a) Develop manufacturing capability for meteorological observing systems within Region I;

(b) Develop strategic partnerships with industrial enterprises to implement manufacturing capability in the Region;

(c) Set up regional centres for maintenance, repair and calibration of meteorological equipment;

(d) Harmonize and standardize compatible technologies and resource sharing to reduce operational costs;

(e) Prepare and disseminate training and instruction manuals for standard instrument systems;

(f)
Harmonize joint procurement procedures and set up joint procurement for the Region or subregions.

___________

