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	SUMMARY AND PURPOSE OF DOCUMENT

This document presents a summary of progress and actions on the evolution of the GOS in Africa 




ACTION PROPOSED


The meeting is invited to use the information contained in this document when considering its recommendations.
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SUMMARY OF ACTIONS IN AFRICA TO EVOLVE THE GOS

By

Mr Mahaman SALOUM, service météorologique du Niger

Rapporteur for the Regional Aspects of GOS in RA-I

I. BACKGROUND OF THE EVOLUTION OF THE GOS IN AFRICA 

The consideration for the redesign included several issues that involve the African continent. In many areas of Africa the current GOS system simply does not exist, 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. The evolution of the GOS in RA-I must address some of the issues that fall in 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. 

The evolution must take into account upgrading, restoring, substitution and capacity building (especially in the use of new technologies). Two aspects need to be considered: the use of the data and the production of the data. It is possible that some countries do not and will not be able to produce the data and will therefore only be users of data. To help African countries produce data for international exchange, due consideration must be given to the three issues previously identified, i.e. public infrastructure, expertise and funding.

Possible approaches towards the redesign were discussed. A first step should be to identify observing systems that were less dependent on infrastructure, expertise, and funding. These are satellite, AMDAR, and AWS. However, a minimum set of reliable RAOBs would be required as a backbone to the upper air network, but also to validate the satellite observations with enough height and accuracy. Migration toward the BUFR code (as a reliable representation of the data) is required.


However, replacing RAOBs by AMDAR in many data sparse areas is worth testing. It must be recognised that AMDAR ascent/descent and enroute data will provide little stratospheric information and currently no humidity data (although humidity sensors are being tested). It is imperative that useful approaches be drafted for studying the impact of additional observations (e.g. AMDAR) in regions of scarce conventional observations (e.g. RAOBs) and discuss possible observing system experiments to explore enhancing the observations in these areas. More generally the role of developing countries in the THORPEX through the regional associations should be explored.

If resources are available, the highest priority should go to (a) maintaining the RBSN and RBCN, noting that GUAN stations are part of the RBSN, and (b) to rehabilitate observing sites in critical locations. 

II. CURRENT STATUS OF GOS IN AFRICA

II.1     Status of the RBSN

Many efforts have been made in surface synoptic observations leading to a significant increase of surface data availability. The latest AGM shows that only 55% out of the expected 89% from the 611 designated African surface stations to be within the RBSN, performed at least 8 daily surface observations at synoptic hours and 10% within the 55% carried out observations at the four main synoptic hours, indicating substantial decrease in the number of stations making observations compared to the previous monitoring results. This represents at least 9% decrease in the availability of surface observations. 

One important aspect to note, particularly with respect to the performance of the surface component of the RBSN, is the reduction of the number of silent station to the level of 5% i.e. 26 stations.  Many stations, which remained silent for years are being reactivated in Nigeria, Guinea, Ethiopia and Sierra Leone.  However, despite this substantial increase in the number of stations making observations, the  availability of surface observations from Africa remains among the lowest on the GTS.

II.2     AMDAR

The sub-regional AMDAR programme in Southern Africa is still going on and is expected to stabilise by 2008. Newly planned programs in Africa in the framework of AMDAR include the targeted program for ASECNA in collaboration with E‑AMDAR, the continuation of an AMDAR Program planning in Egypt. The AMDAR Panel is also to organize a technical training workshops for ASECNA and South Africa and an additional technical training for Morocco. 
Some OSEs on AMDAR are being considered in developing countries, particularly in Africa. One OSE is required to assess (i) the potential impact on NWP predictions of a substantial increase in AMDAR data in a data sparse region; (ii) the relative impact with respect to a single conventional upper station given the availability of these AMDAR data; (iii) the study should last for a period of at least 3 months; (iv) the study should be completed by the end of 2006. AMDAR data suitable for such a study should become available by the end of 2005. Assistance could be provided by the AMDAR Panel and the South African Weather Service in providing guidance on enhancing AMDAR coverage through a data coverage and frequency analysis over the next 2 to 3 years. 
III. PERSPECTIVE IN THE IMPROVEMENT OF THE GOS IN AFRICA

III.1   Implementation of the African strategy to enhance observational data availability

In view of the poor performance of the Observing Systems in Africa, and in order to adequately tackle the problems, a project proposal to enhance the availability of  meteorological and related data in Africa by strengthening implementation of the global observing system (GOS) has been set. 

The overall objective of the project is to enhance the availability of high quality weather, climate and environmental data and information at National, Regional and World Meteorological Centres, the World Area Forecast Centres as well as to other needy users; while its specific Objectives include the following:

· Increase the quantity and quality of surface and upper-air meteorological and related observations in Africa, by increasing the number of active stations, including deployment of Automatic Weather Stations (AWSs);

· Increase the quantity and quality of meteorological and related observations from the African maritime environment, including inland waters;

· To activate silent stations, and

To increase data availability on the GTS and other operational meteorological communications systems.

III.2  Implementation of the GCOS Technical Support Projects in Africa

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.

Other GCOS Technical Support activities in Africa comprise the supply of partial equipment to some stations : Proton H2 generator to (Mauritius, Douala). Activities that are being carried out in current projects include the shipping of H2 generators to Abidjan, Madagascar, Nairobi, while H2 generators are being ordered for Dakar, Luanda (site survey completed). 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. 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 perfbormance monotoring of the GSN and GUAN Monitoring and Lead Centres, have been initiated by the GCOS AOPC Panel to encourage stations to improve their performance. 

Recommendation: stations are invited to communicate their historical data by answering queries sent by the NCDC.

III.3  Improvement of the upper air component of the RBSN in the framework of the AMMA project

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. In this respect, the upgrading/restoring  of 20 listed RBSN radiosonde stations in the AMMA area: Abidjan, Agadez, Bamako, Bangui, Dakar, Douala, Khartoum, Man, N’Djamena, Ngaoundere, Niamey, Nouadhibou, Nouakchott, Ouagadougou, Sal, Sarh, Tamanrasset, Tambakounda, Tessalit and Toumbouctou and most of Central Africa and the installation of 4 new radiosonde stations (Cotonou, Parakou, Tamale, Abuja) have started since 2005. The restoration of two additional stattions (Conakry and Addis Ababa) is under consideration. 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. 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. 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. 

The AMMA project is also concerned with improving telecommunication facilities to make the data readily available on the GTS. Improvement of telecommunication means in the framework of AMMA includes the installation of new Data Collection Platforms (DCPs) at Ngaoundere, Parakou, Tamale, and Abuja, a direct links to the GTS at Cotonou, Douala, Nouakchott, Dakar and N’djamena and the upgrading of communications equipment on key stations in existing network. 

More specifically, during the extended observation period the AMMA Project will allow for the first time, satellite measurements of some meteorological and environmental parameters in Africa. In addition, laboratory aircrafts are deployed to make special measurements over both land and ocean areas of the AMMA domain, while ships measurements are being made over the Atlantic Ocean. An exhaustive list of these parameters are given in the appendix below.
After the full implementation of the GCOS and AMMA stations, availability of meteorological observations are expected to significantly increase (in particular upper air observations), especially in Western and Central Africa where many upper air stations will be restored and others installed. However, the challenge is to continue operating these stations, specially the AMMA stations, to ensure their sustainability beyond the scope of the AMMA Project.  Countries should be encouraged and supported for maintaining these stations at a satisfactory level of data production.

Appendix: List of instruments deployed for the AMMA campaign.

Instruments and measurements of ARM Mobile Facility 

· Shaded Black and White Pyranometer (B/W) - measures the amount  of solar radiation (i.e., sunlight) that is scattered downward by clouds, materials in the air, and the air itself. This value is also known as “diffuse” solar irradiance.

· Shaded Precision Infrared Radiometer(PIR) - measures the amount of infrared energy  (i.e., heat).

· Unshaded Precision Spectral Pyranometer (PSP) - measures the amount of solar radiation that comes directly from the sun and that is scattered by clouds, materials in the air and the air itself. This value is also known as “global” or “ total” solar irradiance.

· Normal Incidence Pyrheliometer (NIP) - measures the amount of radiation that comes directly from the sun by pointing directly at it. This value is also known as “direct” irradiance.

· Up-looking Infrared Thermometer (IRT) - measures the temperature of the atmosphere. This temperature  is also known as “sky” temperature.

· Multi-Filter Rotating Shadowband Radiometer (MFRSR) - measures both diffuse and total solar irradiance at narrow wavelengths, using a black shading arm that rotates over a sensor every 15 seconds. These are used to determine the aerosol optical depth.

GNDRAD Instruments

· Down-looking Precision Spectral Pyranometer (PSP) - measures the amount of solar radiation reflected from the surface below the sensor.

· Down-looking Precision Infrared Radiometer (PIR) - measures the amount of infrared energy given off by the surface below the sensor.

· Down-looking Infrared Thermometer (IRT) - measures the temperature of the surface below the sensor.

Surface Meteorological Tower (SMET) Instruments:

· Propeller Vane Wind Sensor (Anemometer) - measures the wind speed near the surface.

· Temperature and Humidity Sensor (T/RH) - measures the temperature and humidity of the atmosphere near the surface.

· Barometer - measures the atmospheric pressure near the surface

· Optical Rain Gauge (ORG) - measures the rate of rainfall.

Stand-Alone Instruments:

· Total Sky Imager (TSI) - provides time series of hemispheric sky images during the day and is used to determine the percentage of cloud cover.

· Eddy Correlation Flux Measurement System (ECOR) - measures half-hour averages of the surface vertical fluxes of momentum, heat, and water vapour by correlating the vertical wind component with the horizontal wind component, sonic temperature, and humidity.

· Microwave Radiometer (MWR) - measures time series of column-integrated amounts of water vapour and liquid water from the surface to the top of the atmosphere.

· Microwave Radiometer Profiler (MWRP) - provides continuous profiles of water vapour, liquid water and temperature up to 10 km high.

· Ceilometer - measures the distance from the ground to the bottom of a cloud directly above, up to 8 km high.

· Micro-Pulse Lidar (MPL) - measures cloud heights up to 17 km.

· Balloon-Borne Sounding System (BBSS) - provides vertical profiles of both the thermodynamic state of the atmosphere and the wind speed and direction.

· Atmospheric Emitted Radiance Interferometer (AERI) - measures a spectrum of heat radiation of the atmosphere directly above the instrument at very high spectral resolution. These are used to derive vertical profiles of water vapour and temperature.

·  Aerosol Observation System (AOS) - provides in-situ measures of aerosol physical, chemical and optical properties near the surface.

· W-band ARM Cloud Radar (WACR) - determines cloud boundaries (i.e., top and bottom) and provides radar reflectivity of the atmosphere up to 20 km.

· Radar Wind Profiler (RWP) - measures wind profiles from 2 to 12 km and virtual temperature profiles from 2 to 4 km.

Other ground based, aircraft and ship measurements include:

Surface Synoptic Data, Atmospheric sounding, PIRATA Buoys, Marisondes, Argo Profiler, SVP (surface drifters), Fast Flux, Slow Flux, MAERI, Photometer, Thermolalino (SST, SST), Ocean Microstructures, Current Moorings, DROPSONDES, Dynamic and Thermodynamic measurements in the SAL, VHF and UHF radars, GPS, Flux Network, Boundary Layer Measurements, Ozone Measurement, Lightning network, etc.
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