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Summary

This document presents a summary of progress and actions on the evolution of the GOS in Africa in the light of the relevant aspects of the Implementation Plan (EGOS-IP) for the evolution of the Space and Surface-based Sub-systems of the GOS (WMO TD-No.1267). 

The IP contains a list of 44 recommendations.  Each recommendation is accompanied by an action or actions that call for upon a range of bodies to undertake the action.  A number of actions identify “WMO Membres” as the parties to achieve the recommended change to the GOS, or to be in some way associated with the effort to achieve that change.  The relevant recommendations and actions related to the evolution of the Observing System in Africa are summarised in paragraph VI.  The major Ground Observing Systems in the Region are the RBSN, RBCN and AMDAR.

I. ISSUES REGARDING THE EVOLUTION OF THE GOS IN AFRICA 

1.  In preparing the Implementation Plan the Expert Team on the Evolution of the GOS relevant to the OPAG/IOS noted that the redesign of the GOS included several special considerations and issues that involved developing countries.  In many areas of Africa the current GOS system simply does not exist because of some deficiencies (failure to catch up with rapid technological developments, poor economic environment, difficulties in establishing stations in remote or uninhabitable areas and water bodies, inadequate or lack of telecommunication facilities and capacities for the operation and maintenance of equipment, high cost of consumables especially for upper air stations, lack of qualified personnel) whereas in other areas it could be improved.  When looking at candidate observing systems, consideration must be given not only to NWP but also to many other applications, including human forecasting. 

2.   The evolution of the GOS in RA -1 must address some of the issues that fall into the following three categories: (a) lack of public infrastructure such as electricity, telecommunication, transport facilities etc., (b) lack of expertise from people to do the job, training, etc., and (c) funding for equipment, consumables, spare parts, manpower, etc.  The lack of infrastructure and expertise may be the result of a lack of funding. 

II. CURRENT STATUS OF GOS IN AFRICA

II.1     Status of the RBSN

3.a   The new RBSN has been prepared in the spirit of the recommendations and actions of the Implementation Plan (EGOS-IP).  These recommendations concern (i) the distribution of some surface observations made routinely but not distributed in near real-time but are of interest for use in many meteorological applications, (ii) the timeliness distribution and completeness of radiosonde observations generated and their transmission in BUFR in addition to the Temp message, (iii) the production of more vertical profiles (Temp and Pilot) in the Tropics through the reactivation of silent stations and the creation of new RAOB stations.

3.b The proposed new RBSN list has been prepared by the Rapporteur based on the above recommendation.  The criteria used for the selection of surface operational stations in Volume A to be included in the list of the current RBSN are: (i) the station mean availability rate of reports over the last six SMM (January 2005 to July 2006) must be greater or equal to the national average availability rate during the same monitoring periods; (ii) 20 % of the station maximum availability rate of reports among the last six SMM (January 2005 to July 2006) must be greater or equal to the national average availability rate during the same monitoring periods and (iii) the difference between 20% of the station maximum and station mean availability rates should not be greater than 5%.

3.c. The criteria used for the selection of surface operational stations in Volume A to be included in the list of the new proposed RBCN are: 1. (i) and (ii) above and 2. The difference between the 20% of the station maximum and the station mean availability rates should not be greater than 10%.

4.   One of the major observing components of the RBSN in Western and Central Africa and in the Indian Ocean (Madagascar, Comores) is operated by the Agency for Air Navigation Safety in Africa and Madagascar (ASECNA) in its 17 Member States.  ASECNA Member Countries had 200 synoptic stations, among which around 130 were operated by the Agency.  It also had 22 radiosonde stations, 17 of which were fully operational with Digicora I (RS80-15-G radiosondes) and STAR (RS80-N radiosondes) equipment.  State-operated stations were experiencing major difficulties particularly problems relating to transmission capabilities, consumables and obsolete equipment. 

5.  In the framework of the AMMA Programme, 16 Radiosonde stations (Tamanrasset, N’Djamena, Ouagadougou, Tombouctou, Abidjan, Bamako, Dakar, Bangui, Douala, Ngaoundere, Sal, Tambacounda, Nouakchott, Nouadhibou, Niamey and Agadez) had been upgraded to Digicora II (RS92 radiosondes), implementing the transition to the new family of RS92 radiosondes.  Four (4) new Digicora II radiosonde stations (Cotonou, Parakou, Tamale and Abuja) had also been created.  With regard to the revision of the upper air component of the RBSN, the newly created AMMA Project network will be considered in the redesign of the RBSN. 

II.2     AMDAR

6.   The Southern Africa Programme is now fully operational.  Work continues on the establishment of a substantial targeted programme (E-AMDAR) for the ASECNA area.  Negotiations are still going on between the AMDAR Panel (E-AMDAR, Météo France and Air France) and are related to the development of a simple PC-based data display system (based on existing FSL (NOAA/NWS).  The next step in establishing the regional programme is the review of the potential long-haul aircrafts operating into the ASECNA countries and the development of the ASECNA AMDAR Programme with the national airlines.  Prior to this action, an ASECNA AMDAR workshop was held in Dakar in November 2002.

7. Consequently, we recommend that WMO Secretariat, within the framework of the implementation of the recommendations issued by the Task Team ASECNA-WMO (Dakar 2005) and in close collaboration with the AMDAR Panel (point of contact with E-AMDAR that has reconfirmed its commitment to provide ASECNA targeted AMDAR data), assists ASECNA to realise a full sub regional AMDAR observation programme, particularly the funding of the data display system and the installation of software and configuration of long-haul aircrafts from Air France.

8.  An AMDAR Technical training workshop is planned for early November 2006 in Nairobi for the benefit of 12 Eastern and Southern African countries.

III. PERSPECTIVE IN THE IMPROVEMENT OF THE GOS IN AFRICA

III.1   Implementation of the GCOS Technical Support Projects in Africa
9.  Implementation of the GCOS revitalisation activities has started in many African countries, specially in the SADC region where some of these activities have been completed (Dar Es Salaam (Tanzania), Windhoek (Namibia)); whereas many others are being carried out : Addis Ababa (Ethiopia), Harare (Zimbabwe),  Kananga (RDC).

10.   Other GCOS Technical Support activities in Africa comprise the supply of partial equipment to some stations: Proton H2 generator to Mauritius and Douala.  Activities that are being carried out in current projects include the shipping of H2 generators to Abidjan, Madagascar and Nairobi; while H2 generators are being ordered for Dakar, Luanda (site survey completed). 

11.   Some projects concerning the surface component of the GCOS are to be started next year namely the joint project with UK for data rescue in Namibia and Tanzania.  Moreover, GCOS is working to define upgrade project with Madagascar. 

12.   This should in term lead to a significant increase in the availability of Climate and Climate TEMP Reports from Africa.  Already, a GSN and GUAN certificate of recognition, based on the performance monitoring of the GSN and GUAN Monitoring and Lead Centres, have been initiated by the GCOS AOPC Panel to encourage stations to improve their performance. 

13.   Recommendation: Members are invited to communicate the historical data of their GCOS network stations by answering queries sent by the NCDC.

III.2  The AMMA observing network

14.   Another opportunity to improve the GOS in Africa, specially the upper air component, is the AMMA Project through its radiosonde group (ARG).  The general goal of the ARG is to assist/organise the development and maintenance of a co-ordinated network of radiosonde, Pilot balloon, VHF/UHF and GTS Total Columnar Water Vapour (TCWV) stations during the AMMA Extended Observation Period (EOP) scheduled from late 2005 to early 2007 and beyond.

15.   In this respect, the upgraded/restored 16 listed RBSN radiosonde stations in the AMMA area: Abidjan, Agadez, Bamako, Bangui, Dakar, Douala, N’Djamena, Ngaoundere, Niamey, Nouadhibou, Nouakchott, Ouagadougou, Sal, Tamanrasset, Tambakounda and Toumbouctou and the 4 newly installed radiosonde stations (Cotonou, Parakou, Tamale, Abuja) are fully operational.  The restoration of four additional stations (Conakry, Tessalit, Man and Addis Ababa) is under consideration. 

16.   Many of these stations that remained silent for years are now operational, even though the problem of the effective availability of some of these observations on the GTS still have to be tackled.  It should be noted that all these stations are now operating refurbished Digicora 2 or Digicora 3 (Dakar and Niamey (by ARM)) using digital RS 92 radiosondes with balloons filled with helium. 

17. Six high temporal frequency TCWV stations Niamey, Djougou, Gao, Tombouctou, Ouagadougou and Tamale have been installed and most of them are already operationnal.  The VHF/UHF profilers, together with the radiosonde and Pilot balloon networks, will provide vertical profiles of wind speed and direction, temperature and humidity at an acceptable temporal and spatial resolution.

18.  Ship based radiosonde programmes had also been implemented by the launching of 90 Vaissala sondes in the Gulf of Guinea by the French AMMA/EGEE.  Other ship based sounding programmes include the launching of 116 Vaissala sondes (twice daily) by the German AMMA and the SOLAS programmes.  All the sounding data are transmitted to the GTS in real-time. 

19.  Dropsondes are released from the British Bae146 and the French Falcon Based at Zinder (61090).  The data collected is also sent to the GTS in real-time.

III.3   Migration to MSG

20.  The major evolution of space-based system of the GOS in the Region is the full implementation of the PUMA Project.  The project had provided all the NMHSs with MSG ground receiving stations.  The new digital services called LRPT and LRIT provide more conventional satellite data reception capabilities. 

IV.   REVIEW OF THE MANUAL OF THE GOS (VOLUME II)

21.  To start action in reviewing and updating the Volume II, the CBS Rapporteur on Regulatory Material prepared a letter by which Rapporteurs on regional aspects of the GOS were invited to study the matter and send their suggestions and comments.  I replied to this letter on 24/12/2003. 

22.  The Volume II-Africa has been updated, taking into account new elements including a) the use of objective criteria regarding the arrangements and the procedures of revising, updating and amending the RBSN; b) the use of in situ observing systems (AMDAR, AWSs, etc.); c) the composition and the best practices of the GCOS stations (GSN and GUAN); d) the concept and the composition of the RBCN; e) the space-based subsystem and the migration to MSG and f) the instruments and methods of observation programmes (IMOP).  The next action to update the Manual will concern the recommendations of the implementation plan for the evolution of the GOS that address the issues of evolution of observing systems in Africa.

V.   IMPLEMENTATION PLAN FOR THE EVOLUTION OF SURFACE AND SPACE BASED SUBSYSTEMS OF THE GOS

V.1   Introduction

23.   An implementation plan (IP) for the evolution of the surface and space based subsystems of the GOS has been prepared by the WMO/CBS/OPAG-IOS Expert Team on the Evolution of the Global Observing  System (ET-EGOS) formerly the ET on Observation Data Requirements and Redesign of the Global Observing Systems (ET-ODRRGOS). As a member of this ET, I (in my position of the Co-Chair of the OPAG-IOS) attended almost all the sessions, where I actively contributed in the formulation of the major challenges and special issues concerning developing countries, which the implementation plan will address.  These considerations and issues for the evolution of the GOS in developing countries are part of the scope and assumptions of the IP and had therefore been endorsed by CBS-XIII.

V.2   Background

24.  The ET-EGOS revised the output of the CBS Critical Review Process in the relevant applications and used it to prepare a Statement of Guidance (SOG).  The main aim of the SOG is to draw attention to the most important gaps between user requirements and observing system capabilities in the context of the application.  This has been done systematically for the (currently) eleven (11) “application areas”: Global NWP, Regional NWP, Synoptic Meteorology, Nowcasting and very Short Range Forecasting, Seasonal and Inter-annual Forecasting, Aeronautical Meteorology, Climate Monitoring, Ocean Aplications, Agrometeorology, Hydrology and Water Ressources and Atmospheric Chemestry.

V.3   Implementation Plan (ET-EGOS/IP)

25.   The gap-analysis provided by these SOG is revised by the ET-EGOS.  The key issues emerging from them are used to formulate recommendations for action and, following endorsement by CBS.  These recommendations are recorded and appropriate actions are proposed. 

26.  The IP is a living document and is reviewed regularly to take account of progress in implementation and changes in user requirements and observing system networks and technologies. 

27.  The IP is informed by CBS rapporteurs on Global and Regional Observing System Experiments (OSEs) through impact studies commissionned by ET-GOS to answer specific questions whenever necessary.  Also, the IP is informed by advice from members of other bodies including other CBS Expert Teams, the WWW Programme, the WMO Space Programme, JCOMM, the WMO AMDAR Panel, GCOS and Representatives from WMO Regions.

28.   In preparing this IP, it has become clear that the scope of changes required to the GOS in the next decade are massive and will need new approaches for science, data handling, product development, training and utilisation.  The IP currently contains a set of 44 recommendations (observational requirements), each with corresponding comments on progress and accompanying actions. There are 22 recommendations for the surface based subsystem of the GOS.  These recommendations translate the changes to address the evolution of the GOS.

VI.  IDENTIFIED RELEVANT IP RECOMMENDATIONS AND ACTIONS ADDRESSING THE EVOLUTION OF SURFACE BASED SUB-SYSTEMS OF GOS IN AFRICA 

29.   Each of the 44 recommendations of the IP is accompanied by an action that calls upon a range of bodies to undertake the action including “WMO Members” among other bodies.  As the representative of Region 1, I identified the IP recommendations which address relevant aspects of the issues affecting the evolution of the GOS in Africa.  These recommendations for the evolution of the GOS in Africa are:

G1 Distribution – Some observations made routinely are not distributed in near real-time but are of interest for use in meteorological applications.

a) Observations made with a high temporal frequency should be distributed globally at least hourly (SYNOP, Buoys, Profilers, AWSs). 

Action: CBS to urge WMO Members to implement this recommendation following the identification by OPAG/IOS improved approaches for promoting response to the recommendation. 

b) Observational data that are useful for meteorological applications at other NMSs should be exchanged internationally (high-resolution radar measurements, precipitation and wind, surface observations from local or regional mesonet (high-resolution precipitation network, soil temperature and humidity). The criteria used for the selection of surface operational stations in Volume A to be included in the list of the current RBSN are: (i) the station mean availability rate of reports over the last six SMM (January 2005 to July 2006) must be greater or equal to the national average availability rate during the same monitoring periods; (ii) 20% of the station maximum availability rate of reports among the last six SMM (January 2005 to July 2006) must be greater or equal to the national average availability rate during the same monitoring periods and (iii) the difference between 20 % of the station maximum and mean availability rates should not be greater than 5%.

  The criteria used for the selection of surface operational stations in Volume A to be included in the list of the new proposed RBCN are: 1. (i) and (ii) above and 2. the difference between the 20 % of the station maximum and the station mean availability rates should not be greater than 10%.

Continuing action: Regional rapporteur to provide information on additional data potentially available from Africa.  ET-EGOS will review the information and identify new data to be exchanged.

c) The need for good metadata exchange in support of observational data in real-time is essential.

Action: OPAG/IOS, ISS and JCOM.

G2 Documentation – All observational data sources should be accompanied by good documentation including metadata, careful QC and monitoring.

Action: The IP was sent to Members.  Regional Rapporteur expected to send feedback.

New action July 2007: Recommendation address specially the designated Regional Rapporteur for GCOS matter and the GCOS national focal point who are in charge of the exchange of metadata and historical data with the appropriate World Centres (example NCDC Ashville for GSN stations historical data).

G3 Timeliness and completeness – There should be a timely distribution of radiosonde observations with all observation points included in the message, together with the time and position of each data point; information on instrument calibration prior to launch and information on sensor type.  Appropriate coding standards should be used to ensure that the content (e.g vertical resolution) of original measurements sufficient to meet the user requirements is retained during transmission.

Comment: NWP OSEs have demonstrated the usefulness of full resolution data for NWP.  The Alpback Workshop on the NWP OSE reiterated the need for near real-time distribution of full resolution RAOB data generated in table driven Code Forms (BUFR and CREX).

Action: Members are urged to make high-resolution TEMP data available in BUFR as soon as possible.

New action - July 2007: Designation in each member country of a) a point of contact for information on relevant Code Format, b) a point of contact who can provide information about and demonstrate the operational delivery of RAOB data in BUFR or CREX Format.  As further background, the overall WMO efforts to migrate to table driven Code Formats requires Members of the Region to adopt ............ Format for exchange of all data by ....................(specific target for radiosonde data or SYNOP).

G4 Baseline System – Provide comprehensive and uniform coverage with at least 12-hour frequency of temperature, wind and moisture profiles over mid latitude continental areas and coastal regions.  In tropical regions, the wind profile information is particularly important.

Comment: At this stage, radiosonde and PILOT networks still play an important role in meeting these requirements.  For example, PILOT sounding data are produced every six (6) hours in Africa. Profile data are now and will in future, to an existing extent, be provided from a mix of observing system components and will be complemented by the utilisation of satellite data over tropical land areas. 

Action: OPAG-IOS Chairman in consultation with the Chair of the Regional Working Group on Planning and Implementation of WWW to ensure that operators and managers of regional observing systems are made aware of these requirements.

G6 Ozone sondes – Near real-time distribution of ozone sonde data is required for calibration and validation of newly launched instruments and for potential use in NWP.

Continuing action: CBS and CAS to request WMO Members making ozone profile measurements to place data on the GTS in near real-time in BUFR/CREX Format at the earliest possible date.  BUFR Formats have been developed and Members of the Region are encouraged to make use of them for data exchange.  Members are requested to inform WMO of their implementation plans regarding this recommendation and to designate a point of contact who can provide information about and demonstrate the operational delivery of ozone sounding data in BUFR or CREX Format.

G9 AMDAR - AMDAR technology should provide more ascent/descent profiles with improved vertical resolution, where the vertical profile data from radiosondes and pilot balloons are sparse as well as into times that are currently not well observed such as during night times.

Comment: This recommendation is supported by information from the Toulouse and Alpback NWP Workshops reports and by the ECMWF AMDAR impact study.  The AMDAR Panel objective is to coordinate homogeneous coverage of AMDAR data over 24 hours over as many regions as possible and to improve the value of the upper air data in Africa through the combination of:

1) Expanding the number of operational national and regional programmes,

2) Provision of additional observations into data sparse areas and special weather stations and

3) Improvements in user awareness and training plus operational forecasting tools and systems.

Actions: Formal arrangements have been completed for E-AMDAR to provide targeted data for Southern Africa (where the sub regional programme is now fully operational).  Work continues on the establishment of a substantial programme for the ASECNA area.  Workshop has been formally requested by Kenya and interest was expressed by Egypt and Morocco.

G13 Ground-based GPS measurements for total water vapour – Develop further the capability of ground-based GPS systems for the inference of vertically integrated moisture towards operational implementation.  Ground-based GPS processing (ZTD and PW, priority for ZTD) should be standardised to provide more consistent data set.  Data should be exchanged globally.

Comment: Some observations are currently made in Mali, Niger, Ghana, Burkina Faso and Benin.

Continuing action: Members are requested to provide status of BUFR implementation for GPS water vapour data exchange.  A national point of contact to be designated to provide technical background including specific detail on the standardised GPS processing.

G20 More profiles in the tropics – Temperature, wind and if possible the humidity profile measurements (from radiosondes, PILOT and aircrafts) should be enhanced in the tropical belt, in particular over Africa and tropical America.

Comment: There is evidence from recent impact studies with the radiosonde and Pilot balloons networks over the Indonesian/Australian region that such data give a better depiction of wind in the tropics and occasionally influence strongly the adjacent mid-latitude regions.

Ongoing action: AMDAR Panel to report to ET-CBS to urge Members to consider activation of silent stations through a shared funding programme.  Information on the collection of additional profile data from aircrafts is provided under G9.  The AMMA Project in West Africa is expected to operate at various stages and during field phases, a number of additional TEMP band PILOT stations.  The AMMA Programme provides an opportunity for impact studies and subsequent network design.

The upgraded/restored 16 listed RBSN radiosonde stations in the AMMA area: Abidjan, Agadez, Bamako, Bangui, Dakar, Douala, N’Djamena, Ngaoundere, Niamey, Nouadhibou, Nouakchott, Ouagadougou, Sal, Tamanrasset, Tambakounda and Toumbouctou and the 4 newly installed radiosonde stations (Cotonou, Parakou, Tamale, Abuja) have been listed in the new RBSN.
VII.   REVISED TERMS OF REFERENCE OF THE REGIONAL RAPPORTEUR ON THE EVOLUTION OF THE GOS
30.   The proposed terms of reference of the rapporteur on regional aspects on the evolution of the Global Integrated Observing System are:

a) To review and advise on the observational data requirements of Members of the Regional Association in the context of the WWW Programme in the WMO long term plan,

b) To monitor performance, review, update and advise on the design (using objective criteria) of observing systems,

c) To keep a breast of matters related to the development and introduction of new observing systems, including both in situ and space-based platforms and advise on their applications in the Region,

d) To advise and report to the Chairperson of the Working Group on all matters concerning regional aspects of the Global Observing Systems, including training requirements (example of virtual lab),

e) To liaise with other rapporteurs and sub-groups in the Region to ensure coordination on matters relating to the GOS, particularly the rapporteur on the GCOS matters and on Marine Meteorological Services on the development and operation of the GOS in support of marine services.

f) To coordinate the regional input to the agreed plans for the evolution of the GOS with other regional rapporteurs, the Chair and other members of the OPAG on IOS,

g) To act as the focal point for the Region in maintaining regulatory material related to the GOS (including the Volume A and the Manual of the GOS)

h) To represent the Region on the CBS Implementation/Coordination Team on Integrated Observing Systems.
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