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Report of the Joint Working Group on Forecast Verification Research
(Submitted by Laurie Wilson)

Summary and purpose of document

This document summarizes the 2009-2010 activities of the Joint working group on forecast verification research
Joint Working Group on Forecast Verification Research (JWGFVR)

Report to 4th Joint Scientific Committee meeting of the World Weather Research Programme, Geneva, 21-24 February 2010

JWGFVR mission

· To plan and implement the verification component of WWRP; 

· To serve as a focal point for the development and dissemination of new verification methods for WWRP and EPAC, as required; 

· To facilitate and encourage training and dissemination of information on verification methodologies; 

· To take into account the needs of users so as to ensure the relevance of the practice of forecast verification; 

· To facilitate the development and application of improved diagnostic verification methods to assess and enable improvement of the quality of weather forecasts, including forecasts from numerical weather and climate models; 

· To encourage the sharing of observational data for verification purposes; 

· To encourage greater awareness in the research community of the importance of verification as a vital part of numerical and field experiments rather than an "afterthought"; 

· To promote collaboration among scientists conducting research on various aspects of forecast verification as well as with model developers and forecast providers; and 

· To collaborate on forecast verification with the Working Group on Numerical Experimentation (WGNE) and WCRP and in coordination with CBS.

1. Participation in forecast and research demonstration projects

JWGFVR is assisting in the planning and execution of the verification component for the Vancouver 2010 RDP (SNOW-V10). The verification activities have two foci: a user-oriented verification of nowcasts, model forecasts and operationally produced forecasts at the Olympic venues using the data gathered during the period of the Olympics; and an investigation of the state of the art of mesoscale forecasting in mountainous terrain using up to 8 months of parallel runs of regional models at three different resolutions.  The availability of observation data at the Olympic sites from several different observing systems provides a rich research dataset for investigation of uncertainty in point observations of some weather elements.  

Four JWGFVR members are on the scientific steering committee for the WMO Typhoon Landfall FDP. Training on basic verification concepts and application to tropical cyclones was provided by JWGFVR at a training workshop on tropical cyclone forecasting in May 2010 in Shanghai.

JWGFVR has been active in training of forecasters and administrators in southern and eastern Africa on basic verification techniques as part of the Severe Weather FDP. The priority has been official forecasts of heavy precipitation (>50 mm in 24h). The scarcity of observations on the GTS has been challenging for SWFDP verification; WMO will request help in getting more observations onto the GTS. 

JWGFVR plans to participate in the Sochi 2014 Winter Olympics FDP/RDP and will send two members to the kick-off meeting in March 2011. In addition to standard forecast evaluation, the WG would like to test innovations in temporal verification (onset/cessation of high impact weather), spatial/2D verification (possibly including the time-height field), and ensemble verification.
2. Collaboration

Within WWRP/THORPEX the verification WG is collaborating with the Working Group on Tropical Meteorology Research (WGTMR) to provide verification of seasonal hurricane predictions for the number of storms in a basin. This approach was considered more tractable than trying to provide generic verifica​tion software to WGTMR.
JWGFVR will provide advice to the Working Group on Mesoscale Weather Forecasting Research (WGMWFR) and Working Group on Numerical Experimentation (WGNE) on the verification of high resolution models during the Integrated Mesoscale Regional Experiment (IMRE). Other projects of mutual interest include the Short Range NWP (SRNWP) mesoscale model intercomparison project comparing high resolution precipitation forecasts over the UK, and the proposed FDP over Lake Victoria.
JWGFVR met jointly with the Societal and Economic Research Applications (SERA) working group in September 2010 to explore topics of mutual interest and discuss a potential joint project. It was decided to design an assessment project around tropical cyclone forecasting that addresses user needs for warning information and also research questions about the accuracy and effectiveness of the forecasts and verification. Liaison with the appropriate THORPEX and CBS groups will be sought.
Members of JWGFVR participated in the WGNE Climate Metrics Panel, the CBS Coordination Group on Forecast Verification, the WCRP/WWRP/THORPEX workshops on Subseasonal Prediction and Polar Prediction, the COST 731 Action, the GIFS-TIGGE working group, SRNWP, and the ECMWF Technical Advisory Committee Subgroup on Verification Measures. New JWGFVR members from NCEP, IRI and CPTEC will facilitate collaboration with hydrological and seasonal forecasting communities.
3. Advanced verification methods

The precipitation verification phase of the Spatial Verification Intercomparison Project has been completed, with many new verification methods demonstrated and 13 papers published in a special collection of Weather and Forecasting in 2009-10. Datasets of real and idealized precipitation forecasts are available online to be used as a testbed for investigating new verification techniques. The next project phase is likely to include verification of wind fields and diagnosis of timing errors in spatial fields.
Several new focus areas have been identified. "Seamless verification" will be tackled using consistent approaches across a range of scales for different types of forecasts (for example, applying averaging and probabilistic approaches and tercile exceedance statistics to both medium-range EPS and monthly/seasonal forecasts). Other areas in which JWGFVR would like to focus particular effort include the extension of spatial verification methods to ensembles, timing verification of manual and numerical warnings and their downstream impacts (e.g., road friction, river discharge), aviation forecasts (e.g., fog, TAF), and bivariate verification (e.g., intensity and location).

4. Promotion of best practice

A draft document on methods for the verification of cloud forecasts is under review in JWGFVR, and is expected to be published as a WMO Technical Document in 2011. The target audience is modelling centres and operational forecast offices. The focus is on verification of two and three dimensional cloud fields. Validation of cloud microphysics is not specifically addressed.

JWGFVR is also preparing a document describing methods for verifying tropical cyclone forecasts, in support of GIFS-TIGGE and the WMO Typhoon Landfall FDP. It will include standard methods for assessing track and intensity forecasts, probabilistic and ensemble forecast verification, and a review of recent developments in this field.

5. Training and outreach

The "Forecast Verification:   Issues, Methods and FAQ" web page underwent a facelift and a new URL, http://www.cawcr.gov.au/projects/verification/. Several newly developed verification techniques were added to the site.

"Travelling tutorials" continued in 2009-10, with training material prepared by JWGFVR being successfully used in SWFDP verification training in southern Africa, and a (FMI-funded) verification training course for the Peru Meteorological Service. A verification training course in Malaysia was postponed due to insufficient preparation time. In June 2010 several JWGFVR members participated as trainers in a NCAR two-week summer colloquium on Forecast Verification in the Atmospheric Sciences and Beyond. 

The 5th International Verification Methods Workshop, with an associated WMO training course, will be held in Melbourne, Australia, in December 2011. The training will target verification practitioners in national meteorological centers and research organisations, with a special focus on the Asia Pacific region and nations participating in the Southwest Pacific SWFDDP. Supporting funds will be sought from WWRP, CBS, and other sources.

6. Publications
4th WMO International Verification Methods Workshop, Helsinki, Finland, 8-10 June 2009. WMO TD 1540. WWRP 2010-1.

DVD of 4th WMO International Verification Methods Training Workshop (video of lectures, lecture slides, exercises). Available on request from WMO.

