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Summary and purpose of document

This document contains information on the outcomes of the expert meeting on very short-range forecasting and the nowcasting aspects of the SWFDP.  It also proposes an approach to address nowcasting aspects within the SWFDP framework, and provides information on the recent developments and coordination with ET-SUP.
Action Proposed  

The meeting is invited to review the contents and consider how the activities and plans described in the document could support the SWFDP developments.   

Annex:
Table of possible blending approaches with model and observational data combinations for very short-range forecasting
Reference:
- Final Report of the expert meeting on very short-range forecasting (Toulouse, France, November 2007)

- Final Report of the fifth session of the Expert Team on Satellite Utilization and Products (Geneva, Switzerland, March 2010)
1.
Introduction
1.1
At a very early stage of the Severe Weather Forecasting Demonstration Project (SWFDP) implementation, it was noted that while the SWFDP has been able to dramatically improve the lead-time of alerting of severe weather in the medium-range, the issuing of warnings of imminent threat is part of forecasting in the first few hours of the forecast range, where a blend of nowcasting tools and high resolution NWP limited area models could be used. 

2.
Outcomes of the Expert Meeting on Very Short-Range Forecasting (November 2007)

2.1
An expert meeting on very short-range forecasting was held in Toulouse (November 2007) to address the interest expressed by CBS-Ext.(06) in operational weather forecasting in the “very short-range”, i.e., the implications for operational numerical processing and weather prediction systems important for forecasting in the first 12 hours of the forecasting period, which includes “nowcasting”.  The full report of the meeting can be accessed via the WMO Web site, listed by title and date of the meeting: http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html.
2.2
In the forecast range from the present to 2 hours, the forecasting process depends heavily on systems that process observational data and analyses (radar and satellite products, in-situ surface observations) and extrapolated into the immediate future. During this period NWP systems need to wait for the appropriate data cut-off for assimilation and execution, as well as to permit model spin-up before results become useful. Beyond approximately the first two hours, out to 6 hours, the “blending” of high-resolution NWP outputs (less than 10-km resolution) with products based on observations is carried out, either integrated through a “forecast system”, or performed subjectively by forecasters. A table of possible blending approaches was developed by the above-mentioned expert meeting and has already been introduced to CBS (see Annex).

2.3
In the 6- to 12- hour forecasting range, outputs from operational high-resolution NWP models, and some down to 2-km presently in experimentation, are most important. Short-range ensembles are also used, however are not generally applicable presently in the 0 – 12-hour range, as ensemble members are generally unable to adequately quantify uncertainly (low spread) in this forecasting range.
2.4
The expert meeting stressed the importance of availability and timely exchange of observational data including in-situ meteorological observations and retrievals of observational data, and parameters (e.g. estimates of instability) from satellite-based systems, aircraft, and radar where available. The optimal use of high-resolution NWP in the 0 – 12-hour range can only be achieved with observational data, either through additional post-processing or used subjectively by forecasters. 

3.
Nowcasting aspects of the SWFDP

3.1
The current experience with the Severe Weather Forecasting Demonstration Project (SWFDP) in both Southern Africa and South-west Pacific, indicates a gap in the forecasting and provision of warning services of rapidly developing and localized phenomena such as heavy rain and strong winds associated with convective systems.  Many NMHSs point out the weakness of the present model output to forecast the convective events or to accurately forecast rainfall (or snowfall) amounts.  There is no doubt that forecasting severe convective events accurately remains a challenge in these regions.  Thus, there is a need to pursue the training effort to show them how to make the best use of all the available SWFDP guidance products for diagnosing the convective environment, and then to use satellite products for monitoring and “nowcasting” these storms.
3.2
In 2008, following the outcome of the first phase of the SWFDP (southeast Africa), the RSMC Pretoria Web site has incorporated MSG/Unified Model combined products prepared hourly at RSMC Pretoria that estimate cumulative rainfall amounts, i.e., the “hydro-estimator”.  These products have increased in number, and as well a diagnostic product has been added, i.e., the “global instability index “GII” (see Figure below).  They are primarily used for tracking and “nowcasting” convective storms in real-time, especially those of rapid onset and with the potential to develop into severe thunderstorms.  At the present time, not all participating NMHSs have functioning MSG receive stations (equipment which had been provided through the “PUMA” project to all African countries to give them access to the 12 channels of MSG and the associated wide range of products) and/or the suitable software application that carries out local image data processing. In addition, most of the participating countries do not have operating radars to support timely warnings in the very short-range forecasting period. 
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Figure – The K-Index of the satellite-based GII predicting the development of severe convection at 07:30 on 13 November 2007, and the verifying satellite image of 14:00 the same day.
3.3
The “hydro-estimator that often appears in the RSMC Pretoria Daily Guidance showed its usefulness for short-range forecasting. However, many NMHSs pointed out the deficiencies of their surface observational networks especially for the evaluation of precipitation forecasts, even with the help of the MSG-hydro-estimator.  As a consequence, it is very difficult to perform the verification of the forecasts in sparsely populated areas.

3.4
In addition, arrangements are being made to use EUMETCast to disseminate SWFDP products, generated at RSMC Pretoria, as an alternative method for those NMHSs that have insufficient Internet bandwidth to access the RSMC Pretoria Web pages.
4.
Proposed Approach to Address Nowcasting Aspects within the SWFDP Framework, including outcomes of the ET-SUP-5 meeting (March 2010)
4.1
While satellite data processing systems have proven themselves with powerful tools for forecasting, the products could be more effectively used, and possibly further developed with operational forecasting and forecasters in mind, especially in developing and Least Developed Countries where weather radars are few or non-existent, and expertise and capacities need to be dramatically increased.  The WMO is benefiting from its cooperation with CGMS in the development of the Virtual Lab, and as well welcomes the possibility, through the IGGDS project, of enhancing the use of satellite broadcasting to improve the reach of time-critical forecasting guidance products, including satellite and other products, which are made available through the SWFDP project in various regions of the world.  
4.2
Within WMO/CBS, coordination between SWFDP development (CBS Steering Group on SWFDP) with the Expert Team on Satellite Utilization and Products (ET-.SUP) has been established as of ET-SUP-5 (March 2010).  The full report of the ET-SUP-5 meeting can be accessed via the WMO Web site at: http://www.wmo.int/pages/prog/sat/documents/ET-SUP-5_FinalReport.pdf.  

4.3
Noting that satellite data processing systems are able to generate new and powerful products for very short-range forecasting, including Nowcasting, the ET-SUP-5 discussed opportunities for interaction between the SWFDP and ET-SUP, including aspects related to training, satellite information (data and products, and dissemination mechanisms) required to support the project, and collaborating arrangements to formally establish a liaison between the SWFDP and ETSUP.  ET-SUP-5 agreed that the SWFDP should benefit from satellite capabilities in the Nowcasting timescale, and in particular (issues of access to, or availability of, data and product are still to be considered for some Regions):

· Basic satellite imagery with highest possible repetition rate, appropriate resolution and minimal data latency, for specific geographical areas and only some selected spectral channels;
· Derived products from satellite data suitable to support Nowcasting applications, e.g. instability indices.

4.4 In terms of training, ET-SUP-5 agreed that:

· SWFDP participating centres should keep abreast of the VLab (Virtual Laboratory on Education and Training in Satellite Meteorology), in particular as concerns training events and resources on Nowcasting aspects;

· The VLab being based on a regional structure, SWFDP members are encouraged to participate in regional (Nowcasting) training events which are typically based on Internet based training;

· Active involvement of the VLMG (Virtual Laboratory Management Group) is needed to provide appropriate support.

4.5
In addition, a summary paper on SWFDP has been prepared for the 38th session of the Coordination Group on Meteorological Satellites (New Delhi, India, November 2010), which proposes the following actions:
(a)
The WMO / CGMS Virtual Laboratory Management Group (VLMG) liaise with the SWFDP to identify opportunities to coordinate training activities and share training resources that would allow Member countries in SWFDP project regions such as southern and eastern Africa, southeastern Asia and the southern Pacific to further enhance the benefits realized from the SWFDP through better use of guidance products available from the Satellite community; 
(b)
That CGMS members examine the opportunities to incorporate SWFDP data and products in their IGGDS broadcast schemes.  In this regard, the WMO invites the IGGDS project to include SWFDP needs, in its review of the data/product dissemination requirements.  
(c)
The CGMS is invited to provide a contact point for coordinating developments for SWFDP.  
Annex

Table of possible blending approaches with model and observational data combinations for very short-range forecasting

	Type
	Description
	Time range, availability
	Examples
	Documents, web sites
	Remarks

	Observations only
	Object recognition, extrapolation (radar, satellite), data fusion
	Nowcasting, immediate
	TRT, RDT, gridded observations
	
	Can be centrally produced (satellites)

	Observations + model analysis
	Indices
	Nowcasting, immediate
	GII, RII
	
	

	Superposition of observations and model
	“Simple” accumulations from rain gauges and radar
	SRF, immediate
	Sum of rainfall until now + model from now
	
	Simple but far to be available

	Climatological Postrocessing
	Comparison of model analysis or forecasts with local observations on climatological basis
	SRF, available at same time as model output
	Regressions, discriminance, neural networks, boosting (choice of relevant predictors),…
	
	Non linear methods can be targeted on high impact weather

	Model diagnostics
	Recognition of synoptic features on NWP analysis and forecasts
	SRF, available at same time as model output
	Troughs, dry zones, jet streams, large scale destabilization, synoptic classification…
	
	Synoptic recognition of high impact weather is possible

	Adaptive postprocessing
	Comparison of model analysis or forecasts with local observations based on recent observations and model runs
	SRF, available at same time as model output
	UMOS, Kalman filtering
	
	Takes into account model changes. History usually too short to deal with rare events

	Observation – model blending
	Observations at initial state, model after a few hours
	Nowcasting, SRF. Can be immediate if older model is used.
	INCA, Scribe module
	
	

	Inclusion of local observations into specific model
	Gross atmospheric conditions provided by NWP model, supplementary local data used for specific model
	Nowcasting, SRF
	1d models (fog, road state), 2d surface models, hydrological models
	
	

	Choice of model with the help of observations
	Choice of different models or ensemble members with recent observation
	SRF
	Heuristic?
	
	

	Assimilation of asynoptic observations
	Assimilation of radar, GPS, profiler, satellite… data into NWP model
	SRF
	3dVar, 4dVar, Latent heat nudging
	
	Expensive


