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Summary and purpose of document

This document provides information on the coordination between the South African Weather Service and the South African Disaster Management Authorities.

Action Proposed  

The meeting is invited to note the contents of this document and its relevance to the SWFDP RA1 sub-project.
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1. OBJECTIVE

According to the World Meteorological Organization about 80% of natural disasters worldwide are weather related.  This situation is similar for Southern Africa.  These disasters include flooding, droughts, windstorms, severe storms and extreme temperature related disasters. Consequently national weather services contribute to all stages of disaster risk management, namely mitigation, preparedness, response and recovery.  An integral role of SAWS in disaster risk management in South Africa is the provision of a meteorological early warning service of potential hazardous weather to the country.

Public acceptance and reaction to weather advisories and warnings is quite diverse and complicated in South Africa, due to its mixture of developing and developed areas.  Most rural regions in South Africa are particularly vulnerable to natural disasters due to their limited coping and adaptive capacity as a result of widespread poverty, HIV/AIDS, population growth and the general vulnerability of rural subsistence communities.  In many areas application of weather warnings to meet the needs of society is non-existent.  On the other hand, in some well developed regions industries and communities benefit significantly through the use of early warning products.  South Africa is fortunate enough to have a small but technically well developed weather service, that have established sophisticated systems like weather radars, numerical models, and proper data communication links.  

Any application to enhance societal use of weather warnings must take these realities into account.  The challenge lies in the application of sophisticated new technologies, developed in first world environments, to the benefit of communities at risk in developing environments allowing them to take efficient advantage of weather forecasts, reducing their vulnerabilities and increasing their coping capacities.  

The enhancement of the early warning systems of hazardous weather as an end-to-end system is high on the agenda of SAWS.   This implies that the technical abilities of its forecasters to identify hazards well in time and issue warnings to vulnerable communities must be enhanced.  It also implies development of effective dissemination systems of forecasts and warnings to communities in a way that they understand and can react on.

2. INSTITUTIONAL CAPACITY FOR DISASTER RISK MANAGEMENT

2.1. SAWS mandate in terms of weather warnings

According to the South African Weather Service Act, No 8 of 2001, section 4(3) “Only the Weather Service may issue severe weather-related warnings over South Africa in order to ensure that there is a single authoritative voice in this regard”.  According to Schedule 1 of the said act, paragraph 4 the SAWS is responsible for “The provision of weather and climatic forecasting and warning services intended for general benefit of the population and the safety of life and property”.

2.2. Institutional structure relevant to early warning and allocation of responsibilities

The weather forecasting activities of the SAWS are performed by its network of forecasting offices:

2.2.1. The National Forecasting Centre (NFC) in Pretoria is responsible for national guidance of potential hazardous weather of a general as well as maritime nature up to 7 days in advance.   It also provides outlooks for potential hazardous conditions a week in advance and in partnership with the Innovation and Research Division seasonal outlooks for above normal or below normal rainfall patterns.  It operates on a 24 hour, 7 days a week basis.

2.2.2. The Aviation Weather Centre (AWC) in Johannesburg is similarly responsible for aviation related warnings on a national scale.  The AWC also operates on a 24 hour, 7 days a week basis.  

2.2.3. Regional Forecasting Offices (RFO) at the major airports, namely Cape Town, Port Elizabeth, Durban and Bloemfontein are responsible for the detailed forecasts and warnings within their regions and along their coasts, and liaising with the Provincial and Municipal Disaster Management Centres in their regions. All the RFOs operate on a 7 days a week principle, but only from 4 am to 8 pm each day.  The NFC and AWC stand in for severe weather activities during off-shift hours. 

2.2.4. The Innovation and Research Division of the SAWS is responsible for research activities in support of the enhancement of the early warning system of the SAWS.

2.2.5. The Climate Information Service of the SAWS can provide all available historic weather information needed for disaster risk management purposes.

2.3. Observation systems

The SAWS has a number of relevant observation systems and products available in support of its early warning service.  This include satellite information from the new MSG satellite from EUMETSAT, a network of ten weather radars, surface and upper air weather monitoring stations and a lightning detection network.

2.4. Forecasting information

Among the tools to interpret weather observations are software able to predict the tracks of severe storms over the next half hour from radar information. Numerical Weather Prediction models are able to provide guidance of weather patterns over the next two to seven days.  Special combinations of various numerical weather prediction models (called ensembles) give guidance from two days up to fourteen days in advance on the likelihood of severe weather.  Monthly and seasonal forecasts are done through sophisticated climate models.

2.5. National and international cooperation

The SAWS has excellent cooperation with international weather services and represents South Africa in the World Meteorological Organization.  This cooperation allows the SAWS to have access to modern weather observation tools and forecasting models.  As example the SAWS is running from September 2006 the latest UM Numerical Weather prediction model from the UK Met Office.  The latest knowledge on the science of weather forecasting is readily shared between weather services and research institutions.

The SAWS is also designated by the World Meteorological Organization (WMO) as a Regional Specialised Meteorological Centre for Southern African region (labelled as RSMC-Pretoria).  This implies that the SAWS supports the weather services of countries in this region through the supply of severe weather guidance products (as part of the WMO Severe Weather Forecast Demonstration Project) and other relevant information to these weather services.

3. THE EARLY WARNING SERVICE IN SUPPORT OF DISASTER RISK MANAGEMENT

3.1. General weather hazard classification

3.1.1. Temperature very low ( Tx < 10(C and/or Tn < -10(C) Maximum expected temperature below 10( C and/or Minimum temperature below -10(C

3.1.2. Temperature very high (Tx > 40(C) Maximum expected temperature above 40(C

3.1.3. Discomfort index more than 38(C, Humiture >108

3.1.4. Sensible temperature (Wind chill) less than -15(C

3.1.5. Black Frost (The freezing of plant sap that results in a black appearance)

3.1.6. Heat wave: 3 consecutive days where the maximum temperature is expected to be more or equal to 5(C higher than the average maximum of the hottest month.

3.1.7. Gale force winds: more than 34 knots (approximately 68 kph)

3.1.8. Veld fire warning: Orange or red fire danger indices.

3.1.9. Heavy rain: 80% probability of precipitation greater or equal to 50 mm

3.1.10. Snow 

3.1.11. Hail stones more than 14 mm in diameter

3.1.12. Tornados

3.1.13. Tropical cyclone(s) - In Mozambique Channel south of 20( S and/or within 300 km of South Africa.

3.1.14. Widespread sandstorms

3.2. Maritime classifications
3.2.1. Significant waves: higher than 5 m

3.2.2. Gale force wind: more than 34 knots (gale) or more than 46 knots (strong gale)

3.2.3. Tropical cyclone(s)

3.3. Aviation classifications
3.3.1. Thunderstorm(s), embedded

3.3.2. Severe line storms (squalls)

3.3.3. Severe hail

3.3.4. Severe turbulence and mountain waves

3.3.5. Tropical cyclone(s)

3.3.6. Ice accretion

3.3.7. Widespread sandstorm(s)

3.3.8. Volcanic ash

3.4. Monitoring and forecasting potential hazards

3.4.1. The general monitoring and hazard forecasting process is outlined in figure 1.  SAWS has implemented a seamless forecasting system, where forecasts for all timescales from 3-month seasons, through month, week2, days 1-7 and nowcasting (0-6 hours) are issued with increasing details and accuracy.

3.4.2. Nowcasting (0-6 hours lead time):  All forecasting offices continuously monitor the weather for the occurrence of severe weather hazards using the various observation systems and related tools. 

3.4.3. Short to medium term forecasting (1-7 days lead time):  Forecasters use the guidance of various numerical weather prediction models and ensemble products to predict the likelihood of hazardous weather for the coming days.  Outlooks on potential developments for week 2 (8-14 days in advance) are also issued daily by the SAWS on its website. 

3.4.4. Extended range and seasonal forecasting (Week 2, month and the next 3-month season): SAWS has established a monthly and seasonal forecasting system for the country giving outlooks on potential above normal or below normal rainfall and temperature patterns on the monthly and seasonal timescale.  This information are updated on a weekly basis for the month forecast, and on a monthly basis for the 3-month season forecast.  It is issued via the web and email to interested parties, including the National Disaster Management Centre.

3.5. Warning preparation and dissemination

3.5.1. The general warning process is also outlined in figure 1. If deemed necessary, an advisory will be disseminated for potential hazardous weather within the time frame 3-7 days, and a warning within the time frame 1-2 days in advance.  In this way the advisories are a “heads up” for potential hazardous weather events, and a warning that the hazard is now real or even already occurring.

3.5.2. 3-7 days in advance: Both advisories and warnings are disseminated by SMS to disaster managers.  Depending on the specifics of the advisory and warning, they will also be disseminated to the general public via the media on radio and TV stations or special media releases.  

3.5.3. 1-2 days in advance: When a severe weather hazard is detected, the relevant forecasting office will send a warning by SMS to the relevant Disaster Management Centres, and where necessary have telephonic communications with the disaster managers.  Warnings are also issued in the regular radio and TV broadcasts.  

3.5.4. Nowcasting (0-6 hours): When a severe weather hazard is detected on the observation systems, detailed warnings are send by SMS to disaster managers, to keep them informed about the position, strength and development of the hazard.  Telephonic communications with disaster managers may also occur where needed. If needed these detailed warnings will be disseminated by radio to the public.
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Figure 1: Early warning monitoring and dissemination process.

4. INFORMATION MANAGEMENT AND COMMUNICATION

4.1. Coordination between weather offices and Disaster Management Centres

4.1.1. National Forecasting Centre (NFC): The NFC is responsible for synchronisation of warnings with RFOs, as well as liaison with the National Disaster Management Centre (NDMC) and the flood forecasting room of the Department of Water Affairs and Forestry (DWAF).  Regional Forecasting Offices (RFOs): Each of the RFOs is responsible for monitoring the weather and issuing detailed warnings for the provinces within its footprint. Warnings are issued for existing or expected severe weather conditions to the Provincial and Municipal Disaster Management Centres (PDMC and MDMC) within their responsibility regions as per mutual arrangement.   

4.1.2. The coordination between the different weather forecasting offices is depicted in figure 2.  Intensive coordination takes place between the relevant forecasting offices, particularly for cross-boundary hazards affecting more than one RFO’s region of responsibility.

4.1.2.1. Although the NFC is responsible for issuing advisories for 3-7 days in advance, it will first seek consensus from the forecasters in the regional offices.  

4.1.2.2. Similarly, no warnings are issued for days 1 and 2 without agreement between the relevant forecasting offices.  

4.1.2.3. Detailed warnings for the next 6 hours are sent by the relevant forecasting office as soon as a hazard is detected, or a change is observed.

4.1.3. Officials from the different forecasting offices (NFC and RFOs) are members of the national or provincial disaster management forums or committees and attend various workshops on disaster management issues.
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4.2. Public awareness raising

4.2.1. All forecasting offices are involved in raising the awareness of the public and communities regarding severe weather hazards that might affect them.  This is done through visits of schools to the forecasting offices, participation in exhibitions and seminars or on request from community groups.  

5. KNOWLEDGE MANAGEMENT AND DEVELOPMENT

5.1. Research and development activities

5.1.1. Research activities in the Research Division of SAWS focus on improving the services of SAWS.  The two main areas relevant to disaster management dealt with are forecasting research, and observation research.

5.1.2. Forecasting Research: This group focus on three areas, namely the development and improvement of seasonal forecasting, secondly the improvement of the numerical weather prediction model for South Africa, and thirdly improving short-range forecasting and warnings through development of guidance products and methodology from the models and observation platforms for forecasters, and studies on the improvement of the early warning system.

5.1.3. Observation Research: This group concentrate on the enhancement of the products from remote sensing platforms (satellite, radar and lightning) to improve nowcasting of severe weather. 

5.2. New technologies to improve warning system

5.2.1. The SAWS is implementing a recapitalization plan to enhance its observation equipment, forecasting software and numerical models.  The early warning service will directly benefit from this upgrade.  The upgrade includes: 

5.2.1.1. Additional weather radars to improve radar coverage for severe storm detection and rainfall estimation, 

5.2.1.2. A lightning detection system (already installed), 

5.2.1.3. The new numerical weather prediction model (Unified Model from the UK Met Office) to enhance the guidance to forecasters for the next 2 days,

5.2.1.4. New forecaster display software (Ninjo developed by the weather services of Germany, Denmark, Switzerland and Canada) to allow better decision making by the forecasters.

5.2.2. SAWS is developing a collaboration with the US National Weather Service to acquire a sophisticated flash flood guidance system that will allow more informed decision making regarding the issuing of flash flood warnings for South Africa and eventually Southern Africa.  This system will be installed in 2007 as soon as financial arrangements are finalized.

5.3. Forecaster training

5.3.1. The SAWS collaborates for many years with the University of Pretoria to train weather forecasters to international standards.  Partnerships are established with training institutes of other renowned international weather services to maintain highest standards.




Figure 2:  Coordination between forecasting offices and with disaster management centres.








