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Summary and purpose of document

This document contains the progress report on Long-Range Forecasting in the South African Weather Service. 

ACTION PROPOSED

The Meeting is invited to study this document and consider this information when making any necessary appropriate recommendations for the production of long range forecast and verification scores. 

SOUTH AFRICAN WEATHER SERVICE

LONG-RANGE FORECASTING (LRF) PROGRESS REPORT

SEPTEMBER 2002 TO DECEMBER 2003

1. Research and Development on Operational Forecast Methods 

Research and development during 2002/03 on long-range forecasting (LRF; from 30 days up to two years) at the South African Weather Service (SAWS) have primarily been on improving forecasting methods predicting 3-month seasonal rainfall anomalies.  Additional research activities also include the implementation of a seasonal forecasting verification system, investigation into the use of multi-model ensembles, the sensitivity to domain choice in statistical downscaling, and the implementation of the RegCM3 regional climate model.

Empirical post-processing methods called model output statistics (MOS) (Wilks, 1995) (Landman and Goddard 2002) and perfect prognosis (Landman et al. 2001) have been combined and tested over southern Africa through the use of forecast fields produced by the ECHAM4.5 general circulation models (GCM).  Figure 1 shows the ranked probability skill score (RPSS) (Wilks, 1995) for DJF at a 1-month lead-time determined over a 27-year retro-active test period.  The RPSS was calculated for three equi-probable categories of below-normal, near-normal and above-normal rainfall for the regions indicated on the figure.
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Figure 1: RPSS for DJF forecasts at a 1-month lead time for regions within southern Africa (TRA: Transkei; KZC: KwaZulu-Natal coast; LOW: Lowveld; NEI: north-eastern interior; CIN: central interior; WIN: western interior; NWB: northern Namibia / western Botswana).

Canonical correlation analysis (CCA) is being used operationally to predict near-global SST anomalies (Landman and Mason 2001).  The SST forecast fields are then forcing an ensemble of 10 members of the COLA T30 GCM run at the SAWS and the HadAM3 GCM run at the University of Cape Town.  Ensemble mean rainfall and temperature anomaly fields are subsequently produced each month. Forecasts from these two GCMs are also produced monthly from forcing the model with persisted SST anomalies.

Consensus probabilistic seasonal rainfall and temperature forecasts are compiled by the third week of each month.  These forecasts take into consideration GCM forecasts produced by the SAWS (hope to replace the COLA T30 with the T63 version in 2005), the University of Cape Town (UCT; HadAM3), the International Research Institute for Climate Prediction in New York, USA (IRI; ECHAM4.5), the European Centre for Medium-Range Weather Forecasts (ECMWF) and the United Kingdom Met Office.  Forecasts maps are downloaded from the websites of ECMWF and the Met Office.  CCA rainfall forecasts (Landman and Mason, 1999) are also being used in the consensus probability forecasts. Figure 2 shows an example of a recent rainfall probability forecast produced at the SAWS. 
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Figure 2: The DJF 2004/05 probabilistic forecast issued in September 2004 by the SAWS.  Note the logos of the institutions contributing to the consensus probability forecast in the bottom right hand corner.

2. Future Plans

2.1. Implementing a multi-model MOS seasonal forecasting system using the GCM forecasts of the COLA T63 (SAWS), HadAM3 (UCT), Conformal Cubic Atmospheric Model (to be implemented at the University of Pretoria) and ECHAM4.5 (IRI);

2.2. Implementing a multi-regional model seasonal forecasting system using the RegCM3 and RSM;
2.3. Producing monthly rainfall and temperature probabilistic forecasts using MOS;

2.4. Expanding on the password protected web site from where large-scale GCM fields, archived and real-time, are available (http://www.gfcsa.net).  Contributors to the web site are African scientific institutions that can produce global forecast fields operationally;

2.5. Verifying LRF operational forecasts for the years starting in 1998 until present, using the WMO Standard verification System for LRF products;

2.6. Expanding on research pertaining to the predictability of intra-seasonal rainfall characteristics;
2.7. Producing seasonal probabilistic forecasts of streamflow at the inlets of certain dams in South Africa using MOS;

2.8 Investigating the relevance of vegetation and soil moisture for operational LRF in southern Africa;

2.9. Investigating the predictability of extremely dry or wet rainfall seasons.

3. Forecast Verification Statistics

A verification system was installed at the SAWS by Dr. Simon Mason of the IRI.  The SAWS has been issuing probabilistic LRF since 1998, and the implemented system will assess the operational forecast skill over South Africa from 1998 to present.  Thus far, RPSS maps, such as the one shown in Figure 3, have been produced. 
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Figure 3: Operational forecast skill (RPSS) at a 1-month lead time for SON, DJF and FMA.
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