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Summary and purpose of document

This document gives a summary of technical facilities and products presently available at the Tanzania Meteorological Agency for Weather Forecasting
Action Proposed  

The meeting is invited to invited to note the contained information and use it in its deliberations

1.
INTRODUCTION

1.1.
Tanzania lies between latitude 1.0° S and 12.0°S longitude with an area of about 94,5087 km² and. It is bordered by the three great lakes namely Victoria to the northwest, Tanganyika to the west and Lake Malawi to the south west and more than 800 kilometres of Indian coastline to the east.

The population of Tanzania is about 34,500,000 and its economy relies heavily on agriculture, tourism and mining sectors.

The weather and climate systems of the country are driven by a number of factors such as northeast and southwest monsoons, Inter Tropical Convergence Zone (ITCZ), easterly waves, El Nino/LaNina episodes and tropical cyclones.

The country has a diverse terrain, landscape and topography ranging from low land coastal areas through plateaus in the central areas to high grounds as well as the rift valley which stretch across thousands of kilometres. This leads to differences in the weather and climate systems affecting different parts of the country at any given time.

Tanzania experiences two rainy seasons namely the long-rains which last from March to May and the short rains between Septembers to December. North - western and coastal areas of the country get substantial amounts of rainfall during June - August due to local influences of Lake Victoria and the Indian Ocean respectively.

The commonly observed severe weather events (not related to tropical cyclones) are mainly those associated with deep cumulus convection which leads to enhanced cumulonimbus development.  These are associated with heavy convective rainfall which cause floods coupled with strong winds.    These events are normally short lived but they inflict heavy losses in form of destruction of infrastructure, e.g. bridges and roads, buildings as well as crops and vegetation.

Lake Victoria, the largest fresh water lake in Africa supports lives of more than thirty five million people living in the basin.  Additional to other synoptic scale systems the lake generates its own weather system which is unique.  The region around the lake has the highest occurrence of hail in the world and one of the highest thunderstorm activities.  Many deaths of fishermen and passengers navigating along the lake are reported every year, the main cause being bad weather.

Severe weather events in form of heavy rainfall and strong winds also affect safety of life and efficiency of navigation over the Indian Ocean.

Timely issuance and dissemination of severe weather warnings will be a valuable contribution to the safety economy and livelihood of the people.

The pilot project will enhance TMA’s capacity to achieve this major strategic of the Agency.

2.
TELECOMMUNICATIONS FACILITIES

2.1 TECHNICAL FACILITIES OF THE CURRENT IMPLEMENTATION AND OPERATION STATUS OF THE NATIONAL GTS COMPONENTS.

GTS operation and data availability

2.1.1 A new TRANSMET Automatic Message Switching System (AMSS) was installed at the Central Forecasting Office in June 2006 and has been working well ever since. It is linked via VSAT at 64kbps to Nairobi RTH which is the GTS link for Tanzania. Internally the AMSS is linked to Kilimanjaro International Airport via VSAT at 64 kbps.

2.1.2 The Central Forecast Office (CFO) is also linked to telegraphic links to Zanzibar and Dar es Salaam Airport at 28kbps.

2.1.3 The CFO has a METEOSAT Second Generation Receiver (MSG) which facilitates reception of satellite imagery and other essential data and products. 

2.1.4 The RETIM receiver was also installed at CFO in June 2006. It supplements the GTS link for acquisition of data and products necessary for operational forecasting.

Both RETIM and MSG are integrated to the AMSS with data and information derived from them is visualized through SYNERGIE. 

2.2  National communication interfaces with national entities:


2.2.1 The diagram below shows the architecture of the national telecommunication network. 











KEY


:
MEDIUM SPEED DATA LINK 28.8 to 64 kbps

:
TELEGRAPHIC LINE


:
SINGLE SIDE BAND RADIO TRANSCEIVERS

(i).  Leased lines are operated by local PTT. The overall performance of these lines is poor.

(ii). Dar ES Salaam Central Forecast Office (CFO), RTH Nairobi and Kilimanjaro International Airport         (KIA) are linked at 64kbps through VSAT Technology. 

A map depicing the national Observational and Telecommincation Network appears as Appendix 1.

3.
DATA PROCESSING FACILITIES

Tanzania Meteorological Agency has the following data processing facilities available at the Central Forecasting Office.

3.1 SYNERGIE

The SYNERGIE, a forecaster’s visualization and forecasting tool was installed at the CFO in June 2006 and has been operating well ever since.  It runs on/workstations with user friendly software. It is one of the best forecaster’s visualization and forecasting tool with a variety of options for the forecaster, allowing him/her to visualize manipulate or overlay satellite imagery with analyzed fields with ease.

It has been programmed to integrate and handle most of the data and products received from the TRANSMET which incorporates all available data and products received through the GTS, RETIM receiver, MSG Receiver and locally collected data.

It facilitates the forecaster to zoom and get a closer look at developments over small areas of coverage.

3.2.
HORACE
UK MET OFFICE MODEL

This is another forecasters’ processing and visualization system working on workstation basically running a UK Met Office Global Model, customized to produce forecasts/products for Tanzania.

It is an excellent forecaster’s workstation system allowing the forecaster to even perform on -screen analysis of weather parameters.  It allows the forecaster to modify observations as necessary while it produces corresponding instant changes in analysis and forecast output.

HORACE system information is obtained from the UK in dedicated broadband internet connection through VSAT at 64 kbps.

3.3 National NWP initiatives 

Weather Research And Forecasting Model (WRF)

Tanzania Metrological Agency started running WRF model in April 2006. The objective of running high resolution model is to improve short range forecasting through downscaling of dynamical fields generated by GCMs in order to capture local factors such as steep topography and inland lakes which cannot be represented by GCMs coarse resolution.

WRF model is a numerical weather system designed to serve both operational forecasting and atmospheric research needs.  Lateral Boundary Condition data (LBC) used for WRF run is a product of NCEP (GFS files

Default parameterization was used in early runs; however continuous adjustment is done to find out the best scheme for our region. 

The Limited area model run at TMA provides (06-48hrs; 6hrs Interval, Resolution 20km)

· Convective rainfall accumulated

· MSLP

· Wind and streamlines (1000-100hPa), 10m

· Temperature 

The limiting factors are the moderate internet bandwidth which is currently at 64 kbps and the computing capacity of the Pentium 4 PCs currently in use. TMA plans to acquire a workstation and upgrade the internet speed. Currently it is run on a Pentium IV PC running LINUX and it takes about 6-8 hours to run the East African domain with 20km resolution.

4.
List of NWP products which are presently routinely available at the Tanzania 
Meteorological Agency
4.1      ECMWF Products

41.1   The products available through the GTS and visualized on the SYNERGIE are:

· Mean sea level pressure (MSl) Geopotential Height Fields, and Wind Speed and Stream lines at (850 hPa, 700, 500 NA 200 hPa levels).

· Humidity at 

· The above fields are available at 00, 24 --- 168) hours.

4.1.2 ECMWF products available through the Meteosat Second Generation Receiver (MSG)

· 10M Wind

· 850 hPa - 200 hPa Winds, Streamlines for (12 hrs - 120 hrs).

· Convergence/Divergence fields

Accumulated precipitation forecasts are obtained in form of T4 charts e.g. PEK but their resolution is too course for use on small areas. These are available for up t 120 hrs.

4.2 ARPIG- TROP/AFRO Model products

Following French Model products are also received via the GTS and RETIM and visualized through SYNERGIE. (00-72hrs; 6hrs interval); Resolution 1.5

· Relative Divergence (925, ----- 200 hPa)

· Wind/ streamlines 10m 950, ---------- 100 hPa)

· MSLP

· Under mesh - Convective Precipitation 

· Large scale -  Precipitation   

· Temperature(925, ----- 200 hPa)

· Vertical Velocity (950 500 hPa)

· Geopotential height fields (950-100hPa)

· Humidity (950-100Pa), 2m

4.3
Products of the UK Model

TMA receives products derived from the UK Global Model but tailored for Tanzania via dedicated broadband internet connection (VSAT) at 64kbps and visualized through the HORACE workstation as follows.

UK model (00-120hrs; 6hrs interval to 48hrs, 12hrs interval afterwards)

· MSLP

· Wind (10m, 1000-200hPa)

· Streamlines (10m, 1000 -200hPa)

· Convective rainfall accumulated

· Dynamic rainfall accumulated

· Divergence fields

· Temperature  

· Humidity   (1000-200hPa)

· Geopotential height

· Cloud forecast

· Vertical velocity

· Vertical Profile

4.4      Other desired  Products relevant products from World and Regional Centres

It is desirable that some parameters such as rainfall amounts and wind speed be issued with thresholds so as to alert the forecaster of the expected high impact phenomena. 


In case of wind speed thresholds could start from 30kts and above.

In case of rainfall, accumulated precipitation in excess of a threshold of 50mm in 6 hours

 could be highlighted while enhanced low level convergence in excess of predetermined

 values could also be highlighted to alert the forecaster. 

These should preferably be issued and disseminated together with 6 hourly forecasts up to 

48hours prior to the even

5. Selected areas for the project.


The most vulnerable areas are those in climatological areas with high rainfall amounts. In 
view of this the target areas are those along the lake Victoria basin, Southwestern 
Highlands, northeastern highlands and the coastal areas as depicted in the map in 
Appendix II.
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Appendix II
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TANZANIA METEOROLOGICAL AGENCY


NATIONAL OBSERVATIONAL AND TELECOMMUNICAITON NETWORK
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		    Internet 
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