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Item:   4

ENGLISH ONLY


TECHNICAL FACILITIES AND NUMERICAL WEATHER PREDICTION PRODUCTS AVAILABLE IN THE ZIMBABWE METEOROLOGICAL SERVICES AND REQUIREMENTS TO IMPROVE SEVERE WEATHER FORECASTING

(Submitted by Zimbabwe Meteorological Services)

Summary and purpose of document

This document summarizes the current technical facilities within the Zimbabwe Meteorological Services, available NWP products and requirements for severe weather forecasting.

Action Proposed  

The meeting is invited to note the report. 

1. Technical Facilities available

The Zimbabwe Meteorological Services Department (ZMSD) has an established Wide Area Network (WAN) for the collection and dissemination of meteorological information between its centers throughout the country using an Automatic Message Switching System (AMSS), TRANSMET developed by METEO FRANCE. The AMSS is installed at the ZMSD’s Harare International Airport office and interconnects five major centers in the country (Harare HQ, Bulawayo, Gweru, Victoria Falls and Harare Airport) through dedicated leased lines, with Harare HQ being connected at 64 kbs and the rest at 9.6 kbs. The AMSS is connected to the Regional Telecommunication Hub (RTH) in Pretoria, South Africa, through a dedicated leased line operating at 64 kbs. Six other data collection centres across the country also hook into the AMSS through dial up connections managed by a Remote Access Server (ComPlete 400). These collection centers collect data from surrounding stations through either telephone or two- way HF Radio and relays the messages to the AMSS through dial up.

The AMSS (TRANSMET) is implemented under the LINUX operating system and operates on stratus and tandem fault tolerant systems. The system is fully compliant with all the applicable protocols, procedures, regulations and standards including WMO386. The system’s design takes into consideration the need to accommodate future WMO standards.  As back up to the sufficiently redundant Telecommunication Network, all major and provincial centers are equipped with e-mail facilities, through which they can also send and receive data from the AMSS.

The Wide Area Network, and the connection of the same to the RTH in Pretoria, ensures that all ground observations in the country and globally are available to the NMS in real time

 ZMSD has also real time access to satellite data and observation ground stations through the Meteosat Second Generation (MSG) satellite receiving station, RETIM satellite receiving station and SADIS system. MSG station is at Harare Belvedere HQ operated by the SADC-Drought Monitoring Centre.  RETIM stations are at Harare Airport, Harare Belvedere HQ and Victoria Falls Airport .The SADIS satellite system is installed at Harare Airport.

To compliment the data from its network of 64 stations equipped with standard Meteorological instruments, ZMSD has also 3 Automatic Weather Observing Systems (AWOS) installed at major airports in Harare, Bulawayo and Victoria Falls and four (4) Automatic Weather Stations installed at unmanned and some manned stations.

 For Radar imagery, ZMSD has four weather Radars installed at Harare HQ, Bulawayo Airport, Victoria Falls and Chiredzi Airports. Though two of the radars (Harare and Bulawayo) are now almost twenty-five years old and are now susceptible to frequent breakdowns and hence have an undesirably high downtime.

 ZMSD also does some Upper Air observations and has three Radiosonding stations, though presently only one is operational (Harare HQ). The Harare Upper Air Station is equipped with an InterMet 1700 Radio sonding system and a SAGIM MP 8 type generator for the production of Hydrogen gas .The upper air data is sent to the AMSS for transmission to the GTS through the RTH in Pretoria hence is also available to the Forecaster’s workstation for the production of Upper Air Products (Vertical Products etc).

The WAN, the link to the rth in Pretoria, the satellite receiving stations, the upper air observations and the ground observation station network ensures that sufficient data is available for the Forecaster’s Workstations to produce meteorological products required to produce forecasts for the public, aviation, agriculture and other users. The Forecaster’s Workstations used by ZMSD include SYNERGIE, installed at Harare HQ & Victoria falls, Messir-Vision installed at Harare HQ, Messir-Aero installed all Airports, WEDIS installed at Harare Airport, Bulawayo Airport and Victoria Falls Airport.

2. Available NWP products

The list of products available in the Central Forecast Office from NWP centres; ECMWF, UKMO and NCEP include:

· 6 days forecasts of the large –scale flow from 850 hPa, 700 hPa, 500hPa, 400 hPa, 300 hPa and 200 hPa (every 12 hours)

· 6 days forecast of surface weather elements eg 12-hour accumulated precipitation, 10 metre winds, temperature

· 6 days forecast of the surface pressure pattern

· 6 day instability indices (NCEP) of Convectively Available Potential Energy (CAPE)

In addition, during the cyclone season, La Reunion issues forecast of developing or developed cyclones, their expected trajectory and future developments

 The Department also receives satellite imagery from the MSG system.

Unfortunately the existing network of radars is not fully functional. When functional useful imagery can be accessed during the rainy season but not all the time. In short not very reliable for use in the SWFDP.  

3. Additional products needed to improve severe weather forecasts

Limited Area Model that takes account of local topography and has a better resolution for discerning micro-developments within storm weather systems that traverse the country as seemingly innocuous thunderstorm clusters.

The severe weather that is normally catered for under the above is mainly of two categories, Tropical Cyclones from the SW- Indian Ocean basin and extra tropical depressions that intensify in situ due to local topography in conjunction with favourable atmospheric circulation patterns.

Probabilistic Forecast Products based on EPS

· Probability of severe weather events such as precipitation and wind higher than given thresholds;

· Dispersion diagrams (plumes and EPSgrams) for weather elements at specific locations;

· Severe weather risk index such as Extreme Forecast Index (where available).

· Current deterministic Limited Area Model fields up to 2 days at 6-hour intervals

4. Special requirements about severe weather forecasts

Severe weather events of concern to Zimbabwe are mainly storms of different scales, which pose a danger to life and property. LAM and Weather radar imagery would contribute immensely to severe weather forecasts and monitoring.

Training of forecasters especially in use of LAM, radar imagery interpretation and processing is also important.
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Annex II: Example of severe weather warning bulletin of the Zimbabwe Meteorological Service

MINISTRY OF TRANSPORT AND COMMUNICATIONS

Department of Meteorological Services

Tel: 263 (04) 778173/4/6 Fax: 263 (04) 778172/778161
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E-mail: zimmeteo@weather.utande.co.zw

Box BE 150, Belvedere, Harare, Zimbabwe







Severe Weather Bulletin

Issued by the Zimbabwe Meteorological Services

At 10:53 on Monday 3 March 2003

Priority: Immediate broadcast requested

………………………………………………………………………………………………

The Department of Meteorological Services is issuing a Tropical Cyclone alert for the eastern sections of Zimbabwe including,

Manicaland Province

Masvingo Province, and 

Mashonaland East Province

until Wednesday 5 March 2003.

Technical detail

Latest satellite images and weather chart analyses show that Tropical Cyclone Japhet has moved into Mozambique and is centered at around 33.5°E and 20.25°S. The cyclone has already caused a lot of damage in the affected areas as a result of heavy rainfall and gust winds to the magnitude of about 125km/hr around the centre. The western flanks of the cyclone are now affecting the eastern districts of Zimbabwe and winds of the magnitude of about 60km/hr should be expected. Heavy rain of between 50 to 100mm should be anticipated between today (3-03-03) and tomorrow (04-03-03) over the eastern areas and from Wednesday the cyclone should start to weaken together with the associated weather. 

The cyclone is expected to remain in Mozambique with the western side of the cyclone affecting the eastern parts of Zimbabwe at least for today 3 March 2003.  Heavy rain and gust winds of about 60 km/hr are imminent in the eastern areas from later today until about Wednesday when the cyclone is expected to start weakening. The rains are expected to eventually cover the whole country tomorrow although heavy falls should be confined to the Eastern districts of the country. 

Locations to be impacted

Because of the heavy falls expected over the Eastern Highlands, Marondera/Wedza, Masvingo and the lowveld there are enhanced chances of flooding in the low-lying areas of the Sabi and the Limpopo valleys from tomorrow (04-03-03) onwards.

Conclusions

Tropical cyclones bring about heavy rainfall and high winds with enhanced chances of flooding in the affected areas and downstream. When a tropical cyclone makes landfall, it usually loses much of its energy thereby degenerating into a tropical depression and eventually a low-pressure system but not before damping substantial rainfall amounts. People in the affected areas are being encouraged to take necessary measures to protect themselves and their property against the expected severe weather conditions associated with tropical cyclone Japhet. People are also being urged to listen for updated information on this extreme weather development.

END OF WARNING.

FORECASTER Signature:                                 

Tropical Cyclone Japhet as at 08:30 Monday 3 March 2003.
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