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Summary and purpose of document

This document 
Action Proposed

The meeting is invited to… 

A SUMMARY OF TECHNICAL FACILITIES PRESENTLY AVAILABLE IN THE DEPARTMENT OF METEOROLOGICAL SERVICES (Botswana)
1.0 Introduction

Botswana is located in southern Africa subregion between the latitude 180 S and 270 S and longitude 200 E and 290 E. It is a landlocked country with the shortest distance from the capital (Gaborone) to the Atlantic Ocean just over 670km and to the Indian Ocean just over 1,020km. It is generally a flat country with a topography that consists of huge uniform plateau with an average altitude of about 1000 metres although there are hills that are about 1300 metres. Generally, the country has bases lower than the plateau of Zambia in the north, Namibia in the west, South Africa in southeastern and southern parts and Zimbabwe in northeast

 Due to the upwelling over eastern Atlantic Ocean, it result into dry offshore winds that stretch up to southwestern part of Botswana, hence the desert of the Kgalagadi receives a depressed rainfall annually.  The northern part of the country is influenced by the southward propagation of the Inter Tropical Convergence Zone (ITCZ). Therefore, the northern areas of the country as result receive the highest amounts of precipitation annually (500 – 700mm). Generally, the country is arid to semi-arid which dictates its minimal rainfall (less than 350mm) especially over the desert of Kgalagadi (south western part of the country).

However, Orographic influences on the formation of clouds and precipitation are practically non-existent since there are no prominent barriers to the moist airflow in Botswana. Therefore, the lower altitude of Botswana compared to the surrounding countries generally causes a stabilizing influence on the airmass crossing the country.  

2.0 Background Information

2.1 Climate controls of Botswana:

Botswana has a single rainy season that normally stretches from October to March the following calendar year. The frequency and duration of main rain-bearing systems over Botswana is due to the following, either singly or combination of others: 

· Influx of middle-level trough that is associated with the passage of the cold frontal system frequently over south coast of South Africa.

· The Inter Tropical Convergence Zone (ITCZ) 

· Persistent of a thermal low over Angola (Angola low), which often migrate southeastwards that normally affects the western part of the country.

· Direct effects of the cold frontal systems frequenting the south coast of South Africa. If intense, the cells of high pressures behind this frontal system cause drizzle over the eastern part of the country. 

· Persistent middle level (500 hPa) anticyclone 

· Behaviour of tropical cyclones that enters Mozambique Channel from the equatorial regions of the Indian Ocean.

The high variability of rainfall in Botswana is attributable to the existence of high pressure system in southern Africa subregion resulting in mainly fine weather conditions.  The variability of rainfall in Botswana is from two main sources which are tropical low pressure system and others system such as Botswana Upper High (BUH) that drastically suppresses the rainfall over the country. 

3. 0 Available Facilities 

3.1 Data Acquisition:

3.1.1 Satellite (EUMESAT), Weather Radar and Message Switching System (MSS)

The improve technological and telecommunication advancement such as Doppler radar and meteorological satellite systems have lead into an increase of spatial and temporal observation of weather elements. This has improved monitoring of weather on near real-time basis. This has improved monitoring of weather on near real-time basis. Major breakthroughs in telecommunications and technological has improved monitoring of weather on near real-time basis. 

3.1.2 Meteosat Second Generation

In March 2005 Meteosat Second Generation (MSG) system was installed in the Department of Meteorological Services to replace the Meteosat Primary Data User Station (PDUS). The new system access data from various satellite platforms (Meteosat 5, Metosat-7, GOES-west, GOES- East) and Meteosat -8 at near real time, every 15 minutes). Meteorological data set from the Global Telecommunication System (GTS) is also available in the system.

3.2 Data Dissemination

3.2.1 Internet and E-mail facilities 

The availability of the internet facilities has improved access to information from various sources while e-mail has improved the dissemination of information to the users.  

3.2.2 Local Area Network (LAN), Government Data Network (GDN), Radio and Television Studio 

Installation of a television studio and upgrading of Local Area Network to communication bandwidth of more than 64 kbps has significantly improved dissemination and communication of weather information to the general public. Other benefits include issuance of warnings of expected adverse weather conditions related to tropical cyclones and storms that lead to disasters. 

Daily weather forecasts are being broadcast on national television and radio. These have further significantly improved the perception of the general public about the Department weather forecasts. 

The areas that benefit most includes: Transportation, Agriculture, research, strategic planning for food security and the mitigation of weather related disasters. These greatly contribute towards the social economic development of the country. 

3.2.3 Surface network of station

 Furthermore, two additional synoptic stations have recently been operationalized at Good hope and Werda to increase the coverage of synoptic stations to sixteen (16).

4.0    Products Currently Available 

There is growing recognition of the economic and social value of weather and climate as a resource. To this end, The Department of Meteorological Services issues short range (up to 2hours), medium range (up to 7days) and long range forecasts (more than 7days). 

The Weather Forecasting Division is a 24hour, 5day a week forecasting Division. It is responsible for monitoring the weather conditions over Botswana and issues national forecasts and 5 days forecasts to the general public, aviation industry and etc. WFD is also responsible for issuing advisories (up to 5 days lead time) and warnings (1to 3 days lead time) for severe weather hazards. Weather Forecasting Division is responsible for detailed local forecasts and warnings, and liaise with local stakeholders such National Disaster Management Office under the Office Of the President.  

Climate forecasts, such as seasonal rainfall forecast (October to March) is part the responsibility of the Weather Forecasting Division. The forecasts are issued in September of every year to advice the nation on the expected rainfall situation for the season. Updates are carried out in December of every year. Stakeholders such as the Ministries of Agriculture and Finance and Development Planning, National Disaster Management Office, Departments of Water Affairs, Wildlife and Tourism, Health and the Media are briefed on the expected rainfall situation, thus encouraging stakeholders to use seasonal forecasts in their planning processes and informing the nation at large. 

5.0 Challenges:

5.1 Numerical Weather Prediction (NWP)

The new technologies are essential in addressing some of the major challenges of this century. Reliable weather and climate information is needed in preparation of development strategies and planning of economic activities in pursuit of safety, security and sustainable development towards achieving vision 2016 pillars. It is further required to minimise the impact of natural disasters such as drought and floods. Accurate forecasts of the location and severity of such phenomenon is needed to help in development and implementation of disaster mitigation and preparedness plans. In order to address these challenges the Department is about (before the end of this year) to introduce Numerical Weather Prediction (NWP) modelling to further improve its services. NWP will improve predictions time scales ranging from a few hours to several days, which will benefit the nation’s economy and also allow the country to manage natural disasters.

 Few examples of how improved weather forecasts will benefit various sectors of the economy are as follows:

 

· Accurate forecasts during times of flash floods will enable evacuation to be effected on time to prevent or at least reduce loss of life and property.

· Strengthen the capacity of Government to plan for management and response to drought, malaria outbreak outside the    normal zones etc. 

· Food security would be boosted, for example through using weather forecasts to decide on ploughing and planting dates, fertilizer application and control of pesticides.

·  Air Pollution Division would be availed adequate wind data from the NWP model as input into their Air Pollution Models. The Division is seriously constrained in this endeavour due to the sparse nature of wind data observations in the country.

·  National and international aircraft operations would be more efficient, thus saving on overhead costs.  All these will results in the airlines finding the National airports safe destinations thereby benefiting the tourism industry.
5.2 Expansion of Network of stations

By World Meteorological Organisation standards a network of 25 stations is considered adequate for the country the size of Botswana. Currently the Department has 16 synoptic (observing) stations. Two additional synoptic stations will be constructed in Lephephe and Ncojane in the current National Development Plan 9, which end in 2009. The expansion of surface observational network remains a challenge to the Department.

5.3 Training of Forecasters 

Training of forecasters in specialized meteorology remains the biggest challenge in the Department of Meteorological Services. This includes Satellite and radar interpretations among other things. 

6.0 Advisory and warning to Civil protection Agencies 

The Department of Meteorological Services provides the National Disaster Management (Under the Office of the President) with weather warnings of possible threat to the nation at large on regular basis. There is National disaster committee. For example the department provide warning of heat wave, cold spells and possible flooding areas in a lead 24hrs to 72hrs time.  The National Disaster Management then past warning the District Disaster committee to prepare for the possible disaster anticipated to occur in a particular area.  







