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Summary and purpose of document

This document shows a summary comparison between a single prediction and ensemble prediction system, it gives an idea about the generation of EPS and propose actions to be take for the end users products. 
Action Proposed  

The meeting is invited to accord this document
Introduction
Forecasters have always understood the value of examing multiple NWP forecasts to help produce a more reliable public forecast. They have done this by comparing several different NWP forecasts. They may have compared regional to global model forecasts, or compared forecasts from the models used at different NWP Gcenters (the GFS, NOGAPS, GEM, and ECMWF, for example). They have also done this by comparing different model runs from the same model, looking at how new observations change model forecast outcomes over time. Ensemble prediction is a relatively new tool for operational forecasting that allows for more rapid and scientifically based comparisons of multiple model forecasts.

Ensemble Prediction System Advantages over Single NWP Forecast

The following table summarizes the advantages of an ensemble system of deterministic forecasts over a single deterministic forecast. 

	Characteristic
	Single Forecast
	Ensemble Forecast System

	Uncertainty in Initial Conditions
	Data assimilation system is designed to minimize initial condition errors using various forms of data. Uncertainty is implicitly (but incompletely) accounted for through relative weighting of each piece of observational data and the model forecast first guess.

Can assess initial condition error using satellite and other observations, but cannot explicitly assess subsequent impact on NWP forecast.
	Initial condition uncertainty can be taken into account by determining the most important (i.e., rapidly growing) potential errors to the subsequent model forecast and scaling them down to a reasonable initial condition perturbation. 

(Methods for determining the perturbations are discussed in the ensemble Generation section.)

	Atmospheric Predictability
	Cannot be assessed from a single deterministic forecast. Can be incompletely inferred from the degree of consistency between consecutive model forecast runs.
	Can be assessed by the rate of growth in spread of ensemble member forecasts. Ensemble size and adequate initial condition perturbation are important in obtaining an adequate ensemble spread and a measure of predictability.

	Model Uncertainty: Dynamics
	Only one numerical method can be used, for example, breaking down the flow into sines and cosines (spectral method).
	Multiple numerical methods can be used, e.g., spectral, grid-point, grid-point with different variable configurations on the grid.

	Model Uncertainty: Physics
	Only one set of physical parameterizations can be used (e.g., one convective precipitation scheme).
	Multiple combinations of physical parameterizations can be used (e.g., two types of convective precipitation schemes might be used to combine their individual strengths).


Ensemble Prediction System
Several methods can be used to create NWP ensembles, all involving elements of uncertainty either in the data or in the NWP model itself. Each individual forecast within an ensemble run (known as an ensemble member), uses one or more aspects of this uncertainty. Possible methods for capturing the inherent uncertainty in the forecast include:

· Perturbation of the initial conditions used in the model forecasts

· Perturbation of the NWP model, through changes in 

· Dynamical formulation (e.g., different vertical coordinate types) 

· Numerical methods (e.g., different differencing methods, grid-point versus spectral) 

· Physical parameterizations (e.g., different grid-scale or convective precipitation parameterizations) 

· Horizontal and/or vertical resolution 

· Boundary condition perturbations
· Surface boundary conditions (e.g., sea-surface temperatures or soil moisture) 

· Lateral boundary conditions (found in regional models, e.g., changing conditions provided by an ensemble forecast for a larger domain)

End users products

No operational forecaster, especially in situations of extreme weather, will have the time to examine the details of 50 or more medium-range ensemble members from a run of the medium-range EPS forecast. One of the common problems with using EPS data is its sheer data volume. Forecasters have thrown their hands up in despair at the thought of digesting the huge amount of raw data they may have to deal with. 

To facilitate the work for the end users, presentation of the results should be done in a user-friendly way, in accordance with the requirements from the end-users, and dissemination of the warnings should be done by using all the telecommunication technology  (fax, through a dedicated web page, e-mails, sms and mms to mobile phones etc).
To know the needs of the end users and for helping users to learn how to use the information we can provide, a periodic evaluation and guidance council should be established and organized time to time in order to validate and listen to end users. The council should be   attended by all users, such as agriculture, water, energy, air and marine navigation, scientific research....






