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Summary and purpose of document

This document 
Action Proposed  

The meeting is invited to review the contents and consider any necessary actions for the regional subproject.  
REPORT ON WMO SWFDP in Botswana 

1. Introduction 

The participating National Meteorological and Hydrological Services (NMHS) were charged with the responsibility of ensuring that necessary telecommunications is in place for the reception of products from the Global and Regional Centres in their respective countries. Assess guidance from the Regional Specialized Meteorological Centre (RSMC) Pretoria and verify the efficiency of the forecast from NMHS by comparing it with the reality each time a severe weather event occurs.

2. The Field Phase of the Severe Weather Forecasting Demonstration Plan

The field phase of Severe Weather Forecasting Demonstration Project (SWFDP), RAI southeastern Africa officially began on the 6th November 2006 in Botswana as per the implementation plan. The report gives an overview of what transpired from the 6th November 2006 to date. The two officers who attended the preparatory training in Pretoria, South Africa conducted a workshop on the 8th November 2006 to brief weather forecasters on the interpretation and use of Numerical Weather Prediction (NWP) and EPS products for the purpose of common understanding and evaluation of forecasts. The presentation also touched on how to interpret and use the guidance from RSMC Pretoria. 

3. Guidance from RSMC, Pretoria, South Africa

For the first few days after the commencement of SWFDP, the guidance was received through the email since the Website was not yet operational for graphic display of all GFS and Ensemble products. However, a few days on the line the guidance was posted in the Web site established by RSMC Pretoria. The guidance for day 1& 2 and day 3, 4& 5 were posted in Web site at 0900UTC and 1200UTC as per the agreement during the preparatory training. The guidance has been regularly updated throughout to date.

Global model-products are accessible through the RSMC Pretoria Web site which is linked to the participating global centers Web sites which includes ECMWF, NCEP, UK Met. Office and Africa LAM. The RSMC Pretoria Web site has been reliable enabling easy access to global models.
4. NCEP Products:

Africa Desk established a web site for graphical display of the NCEP GFS and ensemble forecasts for the support of the SWFDP. The NCEP GFS data for the SWFDP have been available via NCEP web site to the participating countries from the second week of the field phase to date. 

5. ECMWF Products 

A special web page was established by ECMWF for SWFDP, which could be accessed by the participating countries. NMHS has access to various products and charts that can be displayed as well. 

6. Evaluation of Severe Weather Event

The purpose of evaluation is to validate the efficiency of the forecast issued by NMHS against the reality on the ground each time when a severe weather event occurs. To evaluate the guidance from RSMC Pretoria, thus its usefulness and the warnings/bulletins issued base on the guidance

6.1
Severe weather events in November/December 2006
About seven severe weather events occurred during the month of November 2006. Among the seven severe events, four storms were violent in nature, thus accompanied by strong damaging winds which blew away roofs of quite a number of building, uprooted trees and damaged power lines. The other four events were mainly associated with heavy precipitations from large scales system. 

6.2
Strong winds due to convective activities:

The season rainfall for 2006/7, which started in October 2006 to date, has been drier than the normal years. This resulted in deficiency of rainfall over the country.  This could be attributed to the existence of the El-Nino warm episode in the east Pacific. Despite the fact that there were less weather activities during this season, there was an increase in violent storms, which resulted in strong damaging winds. This has been a real challenge to forecasters. The products from the global and regional centres and guidance from RSMC Pretoria were not helpful in issuing warning of strong winds due to convective activities. 

As mentioned earlier four severe weather events resulted in strong damaging winds over the eastern parts of the country. The GFS products from global and regional centres and guidance were unable to pick the strong winds associated with the violent storms. The storms were localized and small in size but distractive in nature where roofs of houses were blown away, trees uprooted and power lines were damaged. The values of traditional severe storm indices were the only solutions to the problem, such as the CAPE, Lifted and etc. Out of four events one storm was picked by the global and regional models including the guidance in short term. The guidance was going for heavy precipitation but failed to pick the strong winds. During that particular event the guidance was helpful for heavy precipitation in short-term although the most significant event was the strong winds instead of heavy rainfall that was anticipated. The strong winds caused a substantial damaged to property. Two towns and a village in the eastern parts of the country experienced an ordeal of strong winds which blew the roofs of houses, uprooted trees and damaged power lines. It was realized that forecasting strong winds due to convection is very difficult because mostly the phenomena is small in size and can not be identified in large scale systems. The upper air information is likely to be one of the solutions to the problem in the short term. 

The storms associated with strong winds develop very rapidly that advance warning is at times not possible.  For example, at 1200UTC, on the 13th November 2006, Gaborone (Capital City) sounding revealed additional clues regarding the potential for severe storms over the eastern parts of the country. In particular, note the strong vertical wind shear (rate of change in wind speed with height) in the lower level, refer to the graph below (Fig.1). 
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Figure 1: Tephigram analysis at 12Z, Gaborone

The winds quickly increased from 10knots at ground level, averaging around 50 knots through a deep 100mb layer. There is also some turning of wind (helicity) seen as northeasterly surface winds quickly became southwesterly. The presence of a strong winds shear near the surface and through a deep layer indicated a high potential for strong wind damage from convective storms. The area under a curve, CAPE (1590KJ), is relatively large. The lifted index, LI=-6 also indicated a relatively higher level of instability. This resulted in strong a damaging wind, which was preceded by heavy precipitation. Three kinds of such storms were experienced in the country leaving two towns and a village in the eastern parts of the country traumatized by severe storms.  These storms occurred late in the afternoon between 1300UTC and 1500UTC.  

6.3
Heavy precipitation due convection  

Occasional heavy precipitation from lager scale system has been experienced over the country. The guidance was helpful both in the short and long term. In most cases the daily guidance from RSMC Pretoria was spot on although in most of the time the guidance was over estimating the precipitation just like the global and the regional models. This has led to false alarm. However, in the short term it has improved severe weather forecast especially for the heavy precipitation even though there were no floods experienced due to the fact that it has been dry throughout due deficiency in rainfall. In general the guidance and the products from the models have improved the forecast both in the short and long term.   

The working relation with the civil protection agency has been in existence for quite some time to dates. The NMC and civil protection agency both acknowledges that our working relationship need to be improved and also bring on board other organs who has a role to play in weather related disaster issues. The civil protection agency needs short and long term forecast for severe storms with good accuracy for a specific location and time. In this regard the guidance and the products from global and regional centres have improved the quality and accuracy of the weather forecasts.  

7. Lesson Learned:

· It still remains difficult to predict strong winds due to convective activities. 

· Upper air information is essential for severe storm forecasting especially for the strong winds.

·  Critical values of traditional severe storm indices are vital to forecast severe storms.  

·  The presence of the 200hPa divergence is crucial for severe storm development.

·  Vertical wind shear is crucial in the development of severe storm.  

8. SWFDP Beyond November 2007

There are several aspects that need not to be terminating which includes all the special products that are provided by the global and regional centres to support the SWFDP. It will be pre-mature to terminate these products beyond November 2007 because they have improved the timing of weather forecasts. The provision 6 hourly EPS products (i.e EPSgrams, critical values of traditional severe storm indices have improved the quality of the weather forecast. Botswana would like to continue using or experiment further with the products beyond SWFDP and give feedback to Global and regional centers on whatever product that need to be improved. 

The guidance from RSMC Pretoria is helpful and would like to continue with it beyond November 2007 because it gives summary of the weather in the short and long term and helps the forecasters to pay attention to certain aspects of the weather.  

