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Summary and purpose of document

This document discusses the development and usage of EPS guidance for forecasters
Action Proposed  

The meeting is invited to read and consider this document for recommendations as appropriate.
1- Introduction
The design and development of EPS based products for usage by operational forecasters often leads to questions about the future role of the meteorologists in operations.   With the exception of rare events like hurricanes, or other very rare and specifics weather events,  the Canadian perspective on the operational use of EPS is to generally rely on automation for the provision of weather forecasts at the medium range.
However, the usage of the EPS for the automated generation of medium range public forecast is attractive because these systems are more reliable than deterministic forecasts,  and this is suitable for a fully (or almost fully) automated system. 

In the short range however, the situation is quite different.  Given the uncertainty with high impact weather forecasts by sharp deterministic models and considering the important added value of human forecaster into the quality control and quality insurance of high impact weather events and warning programs,  the availability of EPS based products is very attractive and useful.   
2- Training issues
The issue of the training of meteorologists on the usage of these new products is significant.

 A very successful training workshop was given to all operational meteorologists in Canada in 2007. Some of the training material is freely available at the following site,  in both French and English (note that some of the material may be outdated):

http://collaboration.cmc.ec.gc.ca/cmc/ensemble/Formation-Training/Formation-SPE_EPS-Training/
The training of meteorologists in this fast evolving science and technology based business will continue to represent a challenge into the future,  as we expect their role to change substantially over the next decade.
3-  Focus on high impact weather
Assuming that the forecast would focus on short range high impact (or severe) weather, it would be more suitable to design guidance products based on Limited Area Model (LAM) EPS,  since these later systems offer higher quality forecasts at the smaller scales and the  severe weather often occur an get organized at those scales.  This being said,  the global EPS may represent a good option and would offer useful products in the absence of downscaled short range ensemble.

One can develop and fine tuned forecast guidance based on a deterministic forecast model  and then apply this post-processing to the Ensemble model outputs. This would allow the  production of an Ensemble of guidance leading to the probabilities of occurrence.  

One simple example is the usage of the lifted index parameter in ensemble forecasts.  This index is well known to the forecasting community in its application to the assessment of the potential of thunderstorms development.  The calculation of this index from various members of an ensemble could lead to an ensemble of lifted index values which could be helpful in identifying an area where the likelihood of severe thunderstorm would be higher.

To illustrate this further, a series of products have been developed in Canada over the years to help in the forecasting of various winter and summer severe weather events and which are based on the Regional deterministic model outputs.  These automated guidance products were developed as a result of many years of investment in a specialized severe weather desk at CMC. The desk was monitoring all significant events on a daily basis,  and trying to validate and develop forecast techniques using post-processing of model outputs. These algorithms were then adapted (scale adjustments)  to be used with each members of both the experimental Regional Ensemble Prediction System as well as the Global EPS.  
This kind of adaptation of post-processing techniques originally developed for deterministic model outputs to regional and global EPS offers many interesting possibilities.  These automated outputs, including those that may be generated on-demand with specific threshold conditions, can then be used effectively as guidance by the operational meteorologists.
Examples are shown in the following images based on  the Global EPS.
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Figure 3.1a  Probability of Snow squall 
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Figure 3.1b  Probability of snowfall exceeding 10 cm in 24 hours
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Figure 3.1c  Probability of significant events (winds,  snow, snow squal,  heavy rain,  etc)
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Figure 3.1d  :  Probability of severe thunderstorms
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Figure 3.1e  Probability of thunderstorm (garden variety)

