SG-SWFDP /Doc. n(m), p. 2

	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS
OPAG on DPFS

Severe Weather Forecasting Demonstration Project (SWFDP)

Regional Subproject Management Team

ARUSHA, TANZANIA
27 – 31 MAY 2013

	
	DPFS/RAI-SWFDP-EA-RSMT/Doc. 10.1
(19.IV.2013)

_______

Agenda item : 10.1
ENGLISH ONLY


Overview of Proposed Verification activities for the SWFDP Eastern Africa
(Submitted by Laurence Wilson)

Summary and purpose of document

This document describes the verification activities that are needed so that adequate feedback on the quality of forecast products can be given to the originators of those products.  
Action Proposed  

The meeting is invited to discuss and adopt the verification procedures, to suggest modifications or additions if necessary to facilitate their use in National Meteorological Services.
Annex(es):
- 

Reference(s):
- Verification of Severe Weather forecasts in support of

The African SWFDP projects (DRAFT version)
Overview of Proposed Verification activities for the SWFDP Eastern Africa

Verification of forecasts from the SWFDP is important from several points of view:
1. For forecasters, it provides information on which global and regional guidance products are most reliable and useful

2. For forecasters, verification of one’s own forecasts helps to make improvements to the forecasting service

3. Verification of regional and global products helps identify weaknesses in those products for research and development purposes.

4. For WMO, verification of forecasts from the NMSs is needed to evaluate the level of improvements brought about by the SWFDP projects.

There are three general types of forecast products available as part of the SWFDP: Model forecast products from global centers, both from deterministic and ensemble forecasts; guidance forecast products from the regional centers, both in map form and in tabular form; and forecasts of severe weather occurrences issued by the NMSs of the individual countries.  Ideally, all of the products should be verified.  Suggested methods for making the verification happen are discussed in the following paragraphs.  Known hindrances to the verification effort are also identified.

a) National Meterological Service forecasts of severe weather.

These forecasts are produced in the NMS and the data that is available for verifying the forecasts is also collected in the NMS.  The user community for the verification results is also locally based, consisting of forecasters and the disaster mitigation agencies in each country.  Therefore it is clear that the verification is best done locally in the NMS, and efforts so far in both African SWFDPs have been directed towards verification training and the development of tools to facilitate the verification effort.
Contingency table verification is the chosen verification method, and this is described in detail in the draft document “Verification of Severe Weather forecasts in support of The African SWFDP projects”.  Participating NMSs are encouraged to build the verification database using the event table, transfer the forecast and observation data to one of the Excel spreadsheets used in the SWFDP training sessions. These spreadsheets are set up to calculate the necessary scores from the data.
I am happy to report that the verification effort among the NMS – participants has been increasing over the last year of the Eastern Africa project, judging from the quarterly reports.

b) RSMC severe weather guidance charts.

These forecasts are produced in the regional centers and are available only in graphical form.  They should be verified, but since they are graphical, high spatial resolution observations are needed for the verification.  The only dataset which could be adequate in this regard is the Hydro-estimator data provided by the UK Met Office, which is a combination of satellite-derived rainfall estimates and the output of the UK model.  

The proposed method for carrying out this verification is described in the draft verification document, but is somewhat labour-intensive, which has delayed the implementation of this verification.  Work has now started in South Africa to implement the verification.  
Although the use of a model in the precipitation estimates is a problem, especially if forecasts from that same model are to be verified, it is very important to do a systematic comparison of the regional forecast charts and this analysis product to identify systematic differences.

Verification of this type should be undertaken for the Eastern Africa project as soon as possible.

c) RSMC risk tables

These forecasts can be verified using the contingency table verification methods described in the draft verification document.  The forecast of the level of risk adds a probabilistic dimension to these forecasts, which allows the use of slightly different verification tools, as described in the verification document.

d) Output from Global models, particularly precipitation forecasts

Verification of global model output for Africa has been difficult to realize.  Since the global models produce large quantities of output data, it made sense that the verification should be done at the global center which originates the data.  However, it is also true that there is much more observation data available in the participating countries than is available to the global centers on the GTS.  One global center (ECMWF) had agreed that they would do the verification if the verifying observations from the NMSs would be supplied to them.  This also seemed to be a difficult route to follow. Yet, even if the data could be collected in the RMSC or NMSs, the process of matching forecasts and observations would require a major software development effort, beyond the capacity of the African NMSs.  For now, a compromise has been struck: The three global centers have supplied data for a single rainy season, already interpolated to the locations of the stations for which they have received observations on the GTS.  The data from ECMWF and NCEP is in the same format and has been used in verification training exercises.  Also, an Excel spreadsheet has been created that automatically computes contingency table verification scores given data in the format in which the data has been made available.  Some preprocessing of the data files is needed, but the willingness of the global centers to provide the data in a form which is useful for verification is appreciated.  Some verification results have been obtained for the NCEP and ECMWF datasets, and are described in the verification document. The dataset is available in an excel file; instructions on how to use that file to carry out verification will be included in the final version of the verification document.

It is recommended that this project be repeated for another rainy season, for all the countries of both African projects, with the output of all 3 global deterministic and eps systems presented in the same format, interpolated to stations.  Since the individual countries have access to much more observation data than is available on the GTS, perhaps the participating NMSs could supply the coordinates of all stations for which they have data, the global centers could supply the forecasts organized according to the prescribed format, with “missing” for the observation, and the NMSs could add the observations.  This requires more work on the part of the NMSs, but the lack of data on the GTS is a continuing problem with verification of the global products.  
It should be noted that NCEP seems to have more observation data for the Eastern Africa countries than ECMWF. 

e) Ensemble forecasts

Since ensemble forecast products, particularly eps grams are popular in the participating NMSs, these should be verified too, but there has so far been little effort in this direction. Ensemble forecasts are normally interpreted into probability forecasts, and therefore are best verified using the methods of probability forecast verification. 
Since the format in which ECMWF and NCEP supplied forecast-observation matched data also includes the eps output for both models, exploitation of this dataset might be the best route to follow to verify the eps output.  The data management aspects are much larger for eps data, likely beyond the capabilities of Excel.  Therefore eps verification methods will probably need to use a “freeware” package such as “R”.  This will require some significant self-training in the use of the tools, but R contains all the tools necessary to carry out ensemble verification. It would be most useful is someone in the RSMC, for example, could take on the project of carrying out the eps verification from the datasets supplied by global centers, and/or setting up specific R-based tools to enable the NMSs to carry out their own verification.
The draft verification document will be completed by the end of July, and published by WMO.  The complete document will contain descriptions of the contingency table verification methods for the NMS severe weather forecasts, recommendations for verification of RSMC products, and some results and analysis of the global verification datasets received from ECMWF and NCEP.  It is planned also to discuss verification methods for ensemble forecasts in the final document.  An appendix will describe the Excel files which contains the global and NMS data, with instructions how to carry out specific verification projects using this file.

