DPFS/RAV-SWFDDP-RSMT/Doc. x(x), p. 2

	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS

STEERING GROUP

SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT (SWFDP) 

GENEVA, SWITZERLAND, 28 Feb. – 2 March 2012


	
	CBS/SWFDP-SG/Doc. 5.1.2
(04.I.2012)

_______

Agenda item : 5.1.2


ENGLISH ONLY


Testing GIFS-TIGGE developments
(Submitted by Young-Youn Park, KMA)

Summary and purpose of document

This document is to introduce GIFS-TIGGE and its prototype products, and to invite NMHs to visit and test the products.
Action Proposed
The meeting is invited to note and comment on the products.
Annex(es):
- …….

· …….

Reference(s):
- …….

· …….

1. TIGGE, GIFS-TIGGE
TIGGE(THORPEX Interactive Grand Global Ensemble) is a major component of THORPEX, a World Weather Research Programme to accelerate the improvements in the accuracy of 1-day to 2-week high-impact weather forecasts. TIGGE is also included in the GEO as the task WE-06-03(“TIGGE and the Development of a Global Interactive Forecast System for Weather”). The main objectives of TIGGE are 
· Enhance collaboration on ensemble prediction, both internationally and between operational centres and universities. 
· Facilitate research on ensemble prediction methods, especially methods to combine ensembles and to correct systematic errors 
· Enable evolution towards a prototype operational system, the “Global Interactive Forecast System”
Since October 2006, the TIGGE archive has been accumulating regular ensemble forecasts from the 10 leading global NWP centres. The archive is a tremendous resource for the research community at large, particularly on EPS – including use of multi-model and other approaches to reduce systematic errors.
After the successful completion of TIGGE phase 1, GIFS-TIGGE working group is focusing on the development and evaluation of prototype products for GIFS, using pilot studies in the context of regional forecast demonstration projects and research & development projects. 
As the basis of the development of the Global Interactive Forecast System, products are being developed to enhance the prediction of high-impact weather. It was agreed that the first step would focus on tropical cyclone prediction, as one of the highest priority application areas. This would be followed by the development of products to support forecasts of heavy rainfall and strong wind.  

2. 1st GIFS-TIGGE prototype products – Tropical Cyclone track
The initial development of products for tropical cyclone forecasting was based on the exchange of ensemble tropical cyclone forecasts using a new XML-based data format called “Cyclone XML” (or CXML).  CXML was developed by the GIFS-TIGGE WG, with technical support from BoM, NCEP and UKMO. It was designed for the rapid exchange of object-oriented tropical cyclone related information from global ensemble forecast systems. At its most basic, CXML may be used to exchange information about the cyclone track forecasts, but the format allows the exchange of many other characteristics of the forecast cyclones, for example several measures of storm intensity. 

The CXML data from seven providers were first made available in real time during the THORPEX Pacific-Asian Regional Campaign (T-PARC) for use during the field phase (http://cawcr.gov.au/projects/THORPEX/TC/index.html). The data continues to be available since the end of T-PARC. The forecast data is being used by other research projects, including the NW Pacific Tropical Cyclone Ensemble Forecast Project and the Typhoon Landfall Forecast Demonstration Project. Several interested centres are using the CXML data as the basis for developing tropical cyclone forecast products and assessing their value. 
The North Western Pacific Tropical Cyclone Ensemble Forecast Project is a WMO WWRP Research and Development Project (RDP) and a joint project with WMO TCP. The project provides a guidance of tropical cyclone ensemble forecasts in near real-time for the ESCAP/WMO Typhoon Committee Members, to explore the utility of ensemble forecast products through the TIGGE CXML data and thus promote application of the products to the operational forecasting of tropical cyclones in the region. 

The Web site was set up under the Project and TC ensemble forecasts of major NWP centers have been distributed to the Typhoon Committee Members on a near real-time basis. It is accessible at http://tparc.mri-jma.go.jp/cyclone/ with the password protected. Figure 1 shows an example, taken from an experimental tropical cyclone products website developed by MRI/JMA, illustrating the use of ensemble forecasts to estimate the Typhoon track. 
In the future it is planned to explore the use of TIGGE data to forecast tropical cyclone intensity and size; that information is not currently well predicted by the current generation of global ensemble prediction models. 
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Figure 1. Example of tropical cyclone track forecasts for typhoon Kompasu, from 12 UTC 30th August 2010, based on ensemble forecasts from several TIGGE data providers (upper panels) and by combining all available forecasts (lower panel). Colour indicates different forecast time and the black line shows the observed track. [Courtesy MRI/JMA]
3. Prototype products for extreme weather forecasts 
In the next phases of GIFS development, probabilistic products for precipitation and near surface wind will be considered. At this stage, some prototype products have been developed, using TIGGE data that is only available after a 2-day delay from the TIGGE archive.  For application to real-time forecasting, promising products will be selected, and use as the basis for developing real-time products, which will then be evaluated in the context of the SWFDP and other regional projects.  

Figure 2 shows an example of a prototype product for forecasting extreme weather events. The maps summarize the risk of extreme weather events from four different TIGGE ensembles; in each case the areas of extreme warm, cold, rainfall, or wind are identified by comparing the forecast with the climatology for each model, as calculated from the TIGGE data set. 
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Figure 2.  Example of a prototype product for extreme weather events based on TIGGE ensemble forecasts. The four panels on the right show the forecast probabilities of mild extreme and extreme weather (i.e. greater than 90th,and 95th climatological percentile) based on predictions from four global NWP centres.  The top left panel shows the number of centres predicting a greater than 50% chance of exceeding that threshold. Figure courtesy Dr Mio Matsueda, JAMSTEC. 

4. GIFS links with SWFDP
It is envisaged that products will be generated and distributed using a global to regional to national cascade, as illustrated in Figure 3.  The use of this cascading approach has been demonstrated very successfully by the WMO/CBS Severe Weather Forecast Demonstration Project (SWFDP). Thus, the GIFS-TIGGE Working Group has adopted the concept of distributed production rather than the single “TIGGE production centre” envisaged in the original TIGGE objectives. 
In order to better coordinate GIFS developments with the SWFDP, the eighth meeting of the GIFS-TIGGE working group was held in conjunction with SWFDP steering group, at Geneva in February 2010.  It was agreed that, rather than set up a separate GIFS Forecast Demonstration Project, the GIFS-TIGGE working group would work with the SWFDP, and other WMO regional projects on the development and evaluation of forecast products; those projects would include WWRP Research & Development Projects and Forecasting Demonstration Projects 
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Figure 3. A global to regional to national cascade for generating and distributing GIFS products – based on the approach successfully used by SWFDP

The collaboration with SWFDP is focused on the development and evaluation of prototype GIFS products for the SWFDP regional subprojects. Examples of the prototype products were presented at the ninth working group meeting, held in Geneva in September 2011. It was agreed that they would be documented and evaluated by regional SWFDP forecasters, and promising products would be implemented in the SWFDP regional sub-projects. It is anticipated that GIFS products, mainly based on combined ensembles, will be used to supplement products already available through the SWFDP, and evaluated in conjunction with other SWFDP products. 

Once GIFS developments have been demonstrated, they would need to be taken forward as enhancements to the operational weather forecasting system. Arrangements will need to be made for sustainable production and distribution of products under the auspices of WMO/CBS, rather than in the context of the CAS research programme. Additional investments to support these developments may include telecommunication upgrades, and international agreements on data exchange policy and the use of products. A future system will follow CBS guidelines on operational systems and requirements, using the WIS infrastructure and would undergo thorough pre-implementation testing and evaluation period. In due course, the GIFS developments could lead to improved advanced warnings for tropical cyclones, and extreme precipitation, winds and temperature by operational weather forecasting centres across the world. 
