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REPORT
1. Welcome and introductions
The meeting started on Monday 27 at 9am with a round the table brief introduction and a special welcome to Caio Coelho (seasonal forecasting, Centre for Weather Forecasts and Climate Studies, CPTEC, Brazil), Yuejian Zhu (Ensemble team leader  NCEP, USA) and Simon Mason (seasonal and climate forecasting, IRI). 

The following people were present: Caio Coelho, Marion Mittermaier, Pertti Nurmi, Laurie Wilson, Beth Ebert, Nanette Lomarda (WMO), Joel Stein, Anna Ghelli, Martin Goeber, Yuejian Zhu, Barbara Casati (remotely) and Barbara Brown (remotely). Antonio Parodi, who works at CIMA (Centro Internazionale di Monitoraggio Ambientale, Savona, IT), attended the meeting as visitor. Antonio was interested in the activities of the group and in particular on the involvement of JWGFVR with TIGGE.  CIMA is an institute of research linked to the University of Genova and works in partnership with the Italian civil protection. 
The programme of the meeting (over three days) alternated business discussions with scientific talks. On the third day, WG SERA joined the JWGFVR for a joint meeting.
2. Minutes and actions from 2009 Helsinki meeting
The minutes of the meeting in Helsinki (June 2009) were approved.

Nanette informed the group that WMO had prepared the Helsinki workshop’s book of abstracts, to which a CD containing the tutorial lectures was included. The book of abstract will be mailed to all workshop participants. Nanette reported that WMO funds for the next International Verification Methods workshop in Australia are available (an amount similar to the Helsinki workshop) but additional funds may be required. This will be investigated in due course. Moreover, the end of the course students survey can be carried out online.

Martin reported on plans to have a workshop at DWD in early 2011 on verification of warnings. Martin would be happy to get some help/hints on the organisation of the workshop.

Anna reported on her contacts with the aerosol community via MACC (follow up European project from GEMS) and the European Flood Alert System (EFAS).

Yuejian volunteered to get in touch with Julie Demargne to strengthen the link between the verification working group and the hydrology community.

It was suggested that Caio and Simon could liaise with the seasonal forecasting community.

3. Verification activities in ongoing projects 
a) Forecast and Research Demonstration Projects

Beijing 2008 FDP/RDP

The project is now completed. The final report is available on the WWRP web site and a collection of scientific papers may be published in Weather and Forecasting, but there is no specific deadline for this collection. The outcomes of the project have been used as starting block for the Shanghai forecast demonstration project during the preparation for World Expo 2010. 
Vancouver 2010 RDP

Additional observations (multiple observations at the same site) and high resolution model forecasts have been collected during the nowcasting demonstration project (contact person: George Isaac). The observations cover a period of two months while model data is for seven months (February-August 2010). One of the models is a 100m resolution city scale model. The dataset containing observations and models is currently restricted to the project participants. The dataset format is not standard therefore specific tools are needed to read it. Further quality control needs to be done on some of the observational data.

The project had a well defined set of users, hence a list of thresholds could be compiled for each parameter and a verification plan which included these specifications could be prepared in advance and implemented during the demonstration project. It was noted that even though it is important to have specific requirements, these requirements might change if the verification process is carried out in delayed mode as opposed to real-time.

WMO Typhoon Landfall FDP

Anna participated in the training workshop organised in Shanghai in the late spring. She gave a lecture on verification methodologies with particular focus on tropical cyclones. She said that the Shanghai Typhoon Institute staff who attended the workshop are very keen. The demonstration project is expected to last three years during which observations will be collected and models assessed. 

Severe Weather FDP in southern Africa and South Pacific

Sixteen southern African countries participate in the SWFDP in Southern Africa. Real time forecasts from ECMWF, NCEP and UKMO are available to the forecasters. Ensemble forecasts are also available. Verification of heavy precipitation (> 50mm/24h) has been the main priority. Training on verification methods has been provided (Laurie) to both forecasters and administrators in November 2009. The main issue in this area is the lack of observations on the GTS. It would also be desirable for the NWP forecasts to be verified. This would probably need to be done by the providing centers.

No specific verification training has been offered for the South Pacific SWFDDP. It may be worth contacting Peter Chen and suggest that forecasters (and administrators) from the South Pacific area could attend the 5th International Workshop on Verification Methods planned for the end of 2011 in Melbourne.



Action: Marion to find out if the UKMO provides data for the South Pacific 


SWFDP or just images.

Action: Nanette to talk to telecommunication officer at WMO to help get 

African observation data for verification of SWFDP products.
MAP D-PHASE

The dataset is not restricted. It is used at MeteoSwiss for case studies. A wider use of this dataset would be desirable. 

Action: Everyone to consider using the excellent model/observations/analysis 
data from MAP D-PHASE, and consider collaborating with members of 
academic community
London 2012

No support has been requested to JWGFVR for the Olympic games in 2012.
Sochi 2014

The focal point for the demonstration project is Dmitry Kiktev. The first planning meeting will be on 1st to 3rd March 2011 in Sochi. An invitation letter has been sent to a list of people who could potentially be interested.  The following consortia/projects will be involved: TIGGE/THORPEX, TIGGE-LAM, COSMO, HIRLAM and METEO-FRANCE. It was suggested that the verification framework should be similar to the one prepared for Vancouver 2010. 
Action: Pertti to follow up with contacts at Ross Hydromet re Sochi 2014 
FDP.

Action: Martin to contact COSMO colleagues to find out about their plans re 
Sochi 2014 FDP.

Action: Nanette to follow up with Nowcasting WG re Sochi 2014 FDP, send 
more information on this potential experiment to JWGFVR.
b) Spatial Verification Intercomparison Project
Barb informed the meeting of the positive outcomes of the Intercomparison project. Many spatial techniques were compared for both geometrical and real case studies. A number of scientific papers were produced as a follow up of the project and included in a special issue of Weather and Forecasting.

Future work will include application of spatial verification methods to datasets over complex terrain, to verify a variety of parameters (like wind), and introduce the concept of timing errors in the spatial methods. Regarding timing, Martin noted the trade-off between forecast quality and timeliness. It was suggested that a small group of interested people could get together and discuss/generate new ideas.

Action: Anna will contact the people in the physics section at ECMWF to see 
whether there is any interest in verification methods that highlight  

            issues with the diurnal cycle. 

Action: A small group, led by Eric Gilleland (NCAR), to define one or more   

             projects for future work (timing verification, wind, …?)
c) Seasonal hurricane prediction 
The tropical panel of the WWRP working group on tropical meteorology (WGTMR) would like to have web-based verifications of different seasonal forecasts of tropical cyclones. Rather than provide generic verification software, the plan is to offer basic verification results (number of TCs in a basin for a specified period for a specified forecast range). The reference could be the last five years running mean.



Action: Barb to contact WGTMR by November 2010 and offer basic verification 


results 

4. Joint activities with other working groups 
a) WWRP - Working Group on Mesoscale Weather Forecasting Research (WGMWFR)
The group plans an Integrated Mesoscale Regional Experiment (IMRE) aimed at studying the benefits of high resolution models, data assimilation and the impact of nesting models. 

WGNE will be carrying out routine mesoscale verifications, but it seeks advice on which variables to verify, which scores to use, which lead time to consider and whether upscaling or close neighbour should be preferred. A survey will be carried out to find out which variables are verified in the various weather centres.

Two other projects involving mesoscale models were mentioned, namely the SRNWP mesoscale model intercomparison project over the UK aimed at precipitation forecasts, and the possible FDP for Lake Victoria which should concentrate on the socio-economic impact of water level variation warnings (CAS idea).

The WGMWFR would like to hold another joint meeting with JWGFVR in about a year.

Action: Marion to brief Dale Barker (WWRP Mesoscale WG) about SRNWP work, 
routine verification of mesoscale model forecasts.

Action: Nanette and WG co-chairs to consider in next year's planning having a joint 
meeting between WGMWFR and JWGFVR.

Action: Nanette to send JWGFVR members more information about the Lake 
Victoria FDP as it becomes available.
b) WGNE - Climate Metrics Panel
The panel includes a representative from several WMO working groups; Beth represents JWGFVR on the panel. The aim is to set up routine verifications for climate models. The verification framework should be kept simple. 

c) WCRP
Nanette reported that a WCRP/WWRP workshop on weather and climate forecasts is scheduled for December 2010 and should look at seamless forecasts from short to climate time scales. Laurie will attend this workshop.

d) COST
Pertti reported on the final seminar of the COST Action 731 whose focus was the propagation of uncertainty from meteorological observations via meteorological models to hydrological applications. The final report will be published in March 2011 and it will include an introduction to verification methods to be compiled by Pertti and Christian Keil.

Action: Pertti to inform JWGFVR when COST 731 final report is ready (~March 
2011), share the report with WG.

e) CBS Public Weather Services Programme
Haleh Kootval (WMO) highlighted the importance that society needs to understand both possibilities and limitations of weather forecasts as well as the importance of weather services. At the same time, the weather community needs to understand societal needs and the parameters of weather-sensitive decisions. In this context, the WMO programme aims at providing tools to evaluate and demonstrate socio-economic benefit of public weather services’ work (see www.wmo.int/socioec). A document describing how to conduct surveys is published online (http://www.wmo.int/pages/prog/amp/pwsp/surveys.htm) as well as a list of case studies developed during the programme. WMO has started a series of projects based on the concept of learning by doing (LBD), which involves people being trained in their own working enviromenments: “The only learning that significantly influences behaviour is self-discovered, self- appropriated learning”. An example of such project is the World Expo Nowcasting Service (Shanghai 2010). 
f) GIFS/TIGGE
Anna and Laurie are working on a project that aims at evaluating TIGGE precipitation forecasts on two areas: Europe and Canada. One of their findings is that the benefit of combining ensembles is greater for the higher rain thresholds.

There are still issues with accessing the data archive. The way to extract surface parameters is not very efficient.



Action: Laurie to talk to Dave Burridge about an easier way to extract data 


from the TIGGE archive, in particular tools to extract time series of 


surface variables.

g) SRNWP
 A verification workshop is planned for the spring 2011 (see 4a).
h) WMO CBS Coordination Group on Forecast Verification
This group is reviewing the WMO standard scores. The outcomes of the CG-FV are available in the final report published at: 

http://www.wmo.int/pages/prog/www/CBS-Reports/DPFS-index.html (see 5th on the list). The more important stage has yet to pass, and that will be CBS-Ext.(10), to take place in November this year.  CBS will decide about amendments to the manual, including those proposed by the CG-FV.  The functions of a lead centre, which is likely to be ECMWF,  will be proposed to CBS.  The CG-FV should meet again soon, likely early in 2011.  There will be a new expert from JMA. 

Action: Anna to follow up with Peter Chen the status of the recommendations 
made by the CBS Coordination Group on Forecast Verification (WMO 
standard scores), report back to JWGFVR.
i) WMO Commission for Aeronautical Meteorology

No new information was available.

Action: Nanette to follow up with Herb Peumpel as to whether advice on 
verification of aviation products is desired.
j) ECMWF TAC Subgroup on Verification Measures
Final report of the Subgroup to Technical Advisory Committee (TAC) of ECMWF has been presented by Pertti during the October TAC meeting at ECMWF. Three members of JWGFVR (Marion, Martti, Pertti) participated in the work of this group. In addition to two existing headline scores (ACC for Z500 from deterministic forecasts, and CRPSS for T850 for ensemble forecasts), four supplementary headline scores will be used in shaping and following up the next 10 year ECMWF strategy. The four supplementary scores are: 1) New SEEPS score for 24h deterministic precipitation which measures difference in the space of the cumulative probability distribution based on three locally defined climatological categories, 

2) CRPSS for the EPS 24h precipitation forecast in the extratropics,

3) ROC area for Extreme Forecast Index of 10m wind, 

4) Tropical cyclone position error. 

5. JWGFVR documents
a) WWRP Strategic Plan (info item for new comers)

The work on the strategic plan has been completed. During the preparation of the plan and at the WMO CAS meeting there have been many positive comments within WMO on the good work done by JWGFVR.

b) JWGFVR brochure
Nanette showed the new brochure and explained that contents will be updated. Feedback from the group’s members will be solicited in due course.



Action: Nanette to draft a document with the updated contents and circulate it 


to the group.
Action: Pertti to photograph JWGFVR membership, photoshop in the 
members missing from the Toulouse meeting (Barb Brown, Barbara 
Casati, Simon Mason)
c) DVD from Helsinki tutorial 
The DVDs have been distributed to students and lecturers of the Helsinki training course. The feedback provided by the students on the DVD was very positive. WMO has taken the responsibility of distributing DVDs and book of abstracts to the participants of the Helsinki workshop. The DVD (virtual teacher) and the powerpoint slides could be used for future tutorials. 

d) Recommendations for verification of tropical cyclone forecasts
A document containing recommendations on verification for TC forecast was requested and Laurie has produced an outline. The document will discuss the current practises for TC verification and it will contain some standard recommendations. It was felt that the document should contain additional information on the verification of TC ensemble forecasts.



Action: Laurie to send Anna the newest version of the document. (done)



Action: Anna to talk to Frederick and Fernando for monthly verification of TC



Action: Yuejian to provide Laurie with a contact at CPC and NHC  



Action: Anna to contact Matsuo (JMA on TC verification) and Lee (HK 



verification of TC) (done)



Action: Send draft document to the group for comments 

e) Recommendations for verification of cloud forecasts
Marion will take the lead to try to finalise this document which has been delayed for a long time. A draft (nearly final!) version should be circulated before Christmas 2010. The final version could be publish as a WMO TD.



Action: Anna to send the latest version of the document to Marion. (done)



Action: Updated version to be sent to Yuejian (November 2010) 



Action: new (quasi-final) version to be circulated among JWGFVR members 


by Christmas 2010.



Action: Anna to talk to Nanette about the technicalities on how to produce a 


WMO TD

6. Outreach
a) Verification web page
The verification web page has now a shorter URL and a ‘News’ item has been added. 

http://www.cawcr.gov.au/projects/verification. 

There are a couple of outstanding items in the FAQ section. Input is sought for question 1 (sample size to get reliable verification results) and question 7 (difference between “verification” and “validation”).


Action: Laurie to contact Ian Jolliffe if he could answer question 1


Action: Martin and Laurie to provide input to item 7

Moreover, it was discussed whether other FAQ should be added.


Action: Yuejian to add a question on what is reliability/resolution and an 


answer


Action: everybody to review all questions and see whether they need adding


Action: Beth to go through the COMET site on verification and see whether 

there are FAQ there that may be added to the verification page list

The ‘reference and further reading’ list needs updating. Everybody should make an effort to send Beth any new papers discussing verification methodologies. The list of assignments in 2009 was as follow:

QJ, JAS          







Marion M.

WAF, Tellus    






Pertti N.

MWR , Atmosphere-Ocean     




Laurie W.

MET Appl , Journal Hydrology  




Anna  G.

Journal of Climate, International Journal of Climate  

Barbara C.

BAMS and JAMC      






Barb B.

Journal of Hydrometeorology and Australian Met Society Journal  
Beth E.

All Conferences     
Clive W. (not member of JWGFVR, as from 2010)

Met Z  








Martin G.

The new assignments for 2010 are:


Action: Caio to look at journals aimed at the climate community


Action: Joel to look at Journal of Geophysical Research, QJ 


Action: Martin to look at Natural Hazard and system sciences and Met Z


Action: Marion to look at Atmospheric Research and JAS


Action: Yuejian national reports from USA and Canada 

Moreover:


Action: Barbara to send Beth a list of papers from the climate community to 

be added to the ‘References and further reading’


Action: Everybody to provide Beth with the updated papers on verification 

methodologies by end November 2010

Finally, the link to verification packages has not been added yet.

b) Community verification packages (R, MET, FMI’s, ...)
The MET package is available to everybody and it is constantly improved. Recently, a MET Viewer facility to explore data has been added.

FMI is working on an operational verification package but it is not fully operational yet. 

c) Roving verification (travelling) tutorials
Two items were discussed: 

Peru: Finnish Ministry of Foreign Affairs is funding a training undertaking focused on capacity building of SENAMHI (Peruvian met-hydro office). The training package covers a wide range of topics including verification training. Pertti to do hands-on training during 22 Nov – 2 Dec 2010 at SENAMHI. 
Malaysia: Nanette reported that the planned workshop in Malaysia was announced at a too short notice and therefore WMO is trying to postpone the allocated funds to next year. 

Nanette informed the group that WMO will provide info to the group for future activities.



Action: Anna to provide Nanette with an outline (list of topics) for the training 


tutorial. 

d) NCAR Colloquium June 2010
The topic of the two-week NCAR Colloquium was verification. A number of international students attended the event. There was some overlap in the lectures; this could have been avoided with an earlier planning. A project was allocated to each student and this worked well especially because the level of R knowledge was very good.

e) Conferences – 3rd QPE/QPF conf. in Nanjing, and other future conferences

The 3rd QPE/QPF conference preparation is on track. About 100 participants are expected.  The topics are: high impact precipitation events (TC, monsoons and sever storms), QPE using in situ and remote sensing observations, hydrology, verification, data assimilation, ensemble forecasting and precipitation variability and climate change. Barb and Anna are members of the organising committee, also Pertti will participate.

Laurie has put a bid to have a session on verification at the next Canadian Meteorological And Oceanographic Society to be held June 6-9, 2011. The topics are for spatial and new methodologies.

EMS/ECAM 12-16 September 2011 in Berlin will possibly have a session on verification.

f) 5th International Verification Methods Workshop, Melbourne 

Beth presented some photos of the location and the facilities. Potentially we could have up to 40 students. The workshop dates will most likely be 1-7 Dec 2011.

The following tutorial topics were covered during the 4th International Workshop in Helsinki: 

Basic concepts on Verification 

Verification of continuous variables

Spatial verification

Categorical verification

Verification of warnings

Probabilistic scores and ensemble

Statistical inference

Some additional topics could be considered for tutorial sessions during the 5th International Workshop:

Seasonal/climate verification

Operational verification and packages

Verification of societal impact (the inclusion of this topic implies a collaboration with 
SERA and SERA participation in the preparation of the tutorial sessions)

The addition of extra topics during the tutorials may require the extension of the training period to 4 days (currently 3 days). More funds will be needed to cover the extra day.



Action: Anna, Nanette and Beth to produce a budget to see different options. 


(4 days/ 3days tutorials plus workshop)

The following list identifies a set of high priority tasks for the planning/preparation for the workshop:

1. Write a proposal for the workshop to submit to WWRP (dates and budget to be specified)

2. Form organising committee (members are: Pertti, Marion, Barbara, Barb, Laurie, Beth, Caio, Yuejian, Martin, Joel). Should the committee have a representative from SERA?

3. Outline tutorial and workshop topics

4. Review guideline on how to form groups during the tutorial sessions

5. Plan how to promote/advertise workshop (put dates on the verification website as soon as possible, find out advertising channels in the seasonal, climate and societal impact communities)

6. Draft an invitation letter for prospective tutorial students that clearly state that NMHC nominated applicants will not necessarily be selected. 

There was some discussion on the possibility of having a ‘best student’ competition. The selected ‘best student’ would then be invited as trainer in the next workshop. In case this idea goes ahead, some clear rules on how to select the ‘best student’ need to be defined as well as the sustainability of the idea (i.e. will we have a next workshop? Will we have enough funds to support the trainer? …..) 

The idea of conducting a pre-tutorial test on verification knowledge was discussed. Students could take themselves through the EUMETCAL modules, perhaps also the COMET module on forecast verification. When applying for the tutorial students should also be asked how they plan to use the information they learn.

7. Potential new focus areas
a) Seamless verification
It was not clear to the group how to define seamless verification, and the WG had a lively discussion on this topic. 

One possible interpretation is consistent verification across a range of scales by for example applying the same verification scores to all forecasts being verified to allow comparison. This would entail greater time and space aggregation as longer forecast ranges are verified. Averaging could be applied to the EPS medium range and monthly time range, as these two forecast ranges have an overlapping period. Similarly the concept of seamless verification could be applied to the EPS medium range forecast and seasonal forecast. For example, verification scores could be calculated using tercile exceedance and the ERA Interim could be used as the reference system. Verification across scales could involve conversion of forecast types, for example, from precipitation amounts (weather scales) to terciles (climate scales). A probabilistic framework would likely be the best approach to connect weather and climate scales.

b) Ensembles
The widespread use of ensemble forecasts (from climate down to convection resolving models) suggests that more effort should be put in ensemble verification and in transferring spatial verification methods to ensemble. Ensemble of objects would be interesting to explore further, perhaps in the context of tropical cyclones. 

c) Warnings/extreme events
The verification process is based on the assumption that the event can be defined and the observation/analysis is available. Moreover, verification is important to build confidence in the public. The categorical performance diagrams of POD versus success ratio (1-FAR) appear to be very useful. 

The assumption that an event is defined and that observations are available is not always true in the case of warnings or severe weather events. Warnings for instance, tend to involve more than one parameter at the time and have a time dimension (warnings are updated as time progresses). An exact definition of starting/finishing time as well as strict thresholds could simplify the verification. 

Further research could be done in verifying the guidance that products of NWP models can provide (e.g. Extreme Forecast Index), in addition to the warning themselves. Verification of downstream forecasts for weather impacts (e.g., road friction, river discharge) is also an area to explore.

d) Aviation
There was some discussion on whether there are specific new metrics more useful for the aviation community. One important element to be considered is the observation type and availability. One alternative would be to verify fog and TAFs. The latter have been verified in Austria (Met. Appl. Vol 15 pg 113-123) using an established framework, but further research may be beneficial to introduce more modern thinking. 

e) Areas of further research:

Verification methods for aerosols/volcanic ash

Bi-variate verification (intensity and location)

8. Joint JWGFVR – SERA meeting
a) Brief description of JWGFVR activities

Beth described the activities of JJWGFVR

b) Brief description of SERA activities
Brian Mills described the activities of SERA

c) Joint project 
JWGFVR met with the SERA working group for a full day. The morning was spent familiarizing ourselves with what each group does, while the afternoon was spent considering a number of possible topics/questions (see attached document Appendix 1) that could lead to a joint project. Two topics were of particular mutual interest:

· Effective warnings and user-focused verification of warnings 

· The TIGGE ensemble tropical cyclone data was considered as a good vehicle for developing methodologies for TC warnings and assessing their skill and utility, particularly as this has the potential to enhance the existing SWFDPs in Africa and the Southwest Pacific. 
Action: A small group from JWGFVR and SERA will design an assessment project 
around TC forecasting that addresses not only user needs for warning 
information but also research questions about the accuracy and effectiveness 
of the forecasts and verification. The group will liaise with the appropriate 
THORPEX and CBS groups at all stages of the work.  Members: Anna Ghelli, 
Beth Ebert, Barb Brown, Laurie Wilson, Joel Stein. Members from SERA will 
be communicated at a later stage.
+++++++++++++++++

Appendix 1

Potential JWGFVR and SERA collaborations: some thoughts

B. Mills, B. Ebert, L. Wilson…

Aside from saving WMO some precious travel resources, the premise for having a JWGFVR and SERA WG joint session is that the two groups share certain issues and interests. While each WG might examine them in different ways, the assumption is that working towards a collaborative initiative might yield something greater than the “sum of the individual parts”.

To date we have likely harvested the low-hanging fruit or at least have begun preparing the ground for cooperation. We’re reviewing and considering respective goals, objectives, plans and priorities; exchanging meeting results and reports; inviting one another to meetings; and identifying particular members as liaisons between the two WGs. These activities should and most likely will continue regardless of the outcome of the joint session. 

However, to truly tap into the potential payoff of collaboration, we need to begin identifying potential joint activities and research projects—the goal of the joint session as laid out in the agenda (below). 

	Day 3 – 29 September 2010
Joint JWGFVR and SERA meeting

	 9:00-9:10
	Welcome and introductions
	All

	 9:10-9:30
	Brief description of JWGFVR activities
	Beth Ebert

	 9:30-9:50
	Brief description of SERA activities
	Brian Mills

	 9:50-10:10
	Science talk - Seasonal forecast verification at CPTEC/INPE 
	Caio Coelho 

	10:10-10:30
	Science talk - Finding the optimal threshold for probabilistic guidance based on warning verification 
	Martin Göber

	10:30-10:50
	Morning tea

	10:50-11:30
	Science talk - Short range severe weather forecast verification and training as part of the Southern Africa SWFDP
	Laurie Wilson,  Haleh Kootval

	11:30-11:50
	SERA talk – Environmental psychology
	Jacqueline Frick

	11:50-12:10
	SERA talk – Community-based assessment
	Linda Anderson-Berry

	12:10-12:30
	SERA talk – Economics
	Kwabena Anaman

	12:25-13:00
	Joint project – introduction of ideas
	Co-chairs

	13:00-14:00
	Lunch

	14:00-14:45
	Joint project – small group brainstorming
	

	14:45-15:30
	Joint project – group discussion
	

	15:30-15:45
	Afternoon tea

	15:45-17:00
	Joint project – decide on specific actions
	Co-chairs

	17:00
	End of working group meeting


The morning session, a series of talks on aspects of verification and societal research and applications, will help to inform afternoon discussions. Through these presentations and associated discussion, we will begin to appreciate the different terms, disciplines, methods, and assumptions used by researchers and practitioners. 
The objectives of the afternoon session are to think about, define, and eventually prioritize specific joint activities and projects. We thought that it would be best to first brainstorm in small groups and then gather together as one audience to compare notes. Since the WGs operate in a “research” programme, where better to start than by suggesting important research questions and/or needs. Through a few e-mail exchanges, the Chairs have prepared an initial list of possible questions to fuel the deliberations by members (below). Once combined with the input of all members, we expect a few priority or consensus topics will emerge for which we can develop one or more practical projects or activities commensurate with available resources—people, data, funding, etc. Where possible these should take advantage of on-going or planned research in other parts of WMO and other institutions, agencies, etc. where one or more members have interests, for example future FDPs (London, Sochi), GIFS FDPs, SWF(D)DPs, and national forecast improvement programs in particular countries.
Potential research questions of mutual interest

The list of possible research questions below is admittedly incomplete and very loosely organized around two overlapping perspectives: 1) verification as an object, and 2) verification as a process. The former treats verification as a particular given piece of objective information, subject to variable reactions, interpretations and use by people involved in modeling or forecasting weather, or using weather information. The latter treats verification as a process for evaluating information/knowledge. The members are encouraged to debate whether this distinction makes sense and to edit and/or add to the list of questions. The main point of the exercise is to broaden the list and then select a few key research questions.

Verification as “object”

1. How can information on forecast quality be most effectively presented in order to maximize its utility to users of forecasts? 
2. What information is required by users, what level of simplicity/complexity, what means of communication (in-person, web, written reports, ….)?

3. What are the most informative ways to obtain and communicate verification information on low-frequency-high impact events?

4. What is the value to users of presenting uncertainty information along with the forecast (e.g. probabilities), and how should the quality of these forecasts be assessed in an informative and useful way?

5. Do positive verification results automatically lead to trust and credibility which are often seen as essential elements required for actions to be taken to address risks?

6. How can real-time verification best inform the forecast process?

7. How are verification results interpreted and acted upon by NWP modelers and forecasters? Is the impact of “good” and “bad” verification results asymmetric (akin to risk aversion when confronted by losses and risk-proneness when confronted with possible gains in risk perception research)? 
8. How do forecasters and users interpret over-warning/under-warning (false alarm assumptions across users)?

Verification as “process”

9. Should forecast verification place greater emphasis on the evaluation of downstream decisions based on forecasts? How do forecast errors propagate, confound, conflate through the seamless process to the final intended user? 
10. Can verification techniques developed in the meteorological field be applied and adapted through a longer chain or larger web of predictions?

11. What are tolerable and acceptable errors as defined by traditional verification and by society?

12. How do NWP modelers, forecasters, and other users, including segments of the public, adapt to error; how might this adaptation result in “worse” decisions/outcomes if/when major improvements (defined by traditional statistical verification) are implemented?

13. How and to what extent do users derive meaning from evaluations of subjective/morphological/spatial (object-oriented) verification variables? What are their cognitive limitations and how do they employ pattern-recognition/heuristics?

14. What is the individual sensitivity to forecast error? What are the relationships between verification assumptions (thresholds/criteria) and risk/benefit evaluations of different sets of users (NWP modelers, forecasters, hydrologic engineers, emergency managers, segments of public…within and between category variance)?

15. What are possible approaches to weighting verification results (e.g., through time, geographic and social space) according to societal measures of exposure, sensitivity, vulnerability, and value? 
+++++++++++++++++

Appendix 2
List of acronyms

BAMS – Bulletin of the American Meteorological Society

CAeM - WMO Commission for Aeronautical Meteorology

CALMet - Creating Activities for Learning Meteorology
CAS – Commission for Atmospheric Science
CBS  - Commission for Basic Systems
COMET – Cooperative program for Operational Meteorology, Education and Training
CPTEC - Centre for Weather Forecasts and Climate Studies (Brazil)

COPS - Convective and Orographically-induces Precipitation Study
CPC – Climate Prediction Centre
EUMetCAL - European Meteorological Computer Assisted Learning

FDP - Forecast Demonstration Project

GIFS - Global Interactive Forecasting System
JAMC – Journal of Applied Meteorology and Climatology

JAS – Journal for Atmospheric Science

JMA – Japanese Meteorological Agency
JWGFVR - Joint Working Group on Forecast Verification Research
HEPEX - Hydrological Ensemble Prediction Experiment 
HK – Hong Kong
IAMAS – International Association of Meteorology and Atmospheric Sciences

IAPSO – International Association for the Physical Sciences of the Oceans

IACS – International Association for the Cryospheric Sciences
IMRE – Integrated Mesoscale Regional Experiment
MAP D-PHASE - Mesoscale Alpine Programme (MAP) Demonstration of Probabilistic Hydrological and Atmospheric Simulation of flood Events in the Alpine region (D-PHASE)

MET - Model Evaluation Tools 
Met Appl – Meteorological Applications

Met Z – Meteorological Zeitung

MWR – Monthly Weather Review
NAEFS – North American Ensemble Forecast System
NCAR – National Centre for Atmospheric Research

NCEP – National Centres for Environmental Prediction

NHC – National Hurricane Centre

NWP - Numerical Weather Prediction
QJ – Quarterly Journal of the Royal Meteorological Society

QPE – Quantitative Precipitation Estimate

QPF – Quantitative Precipitation Forecast

RDP - Research and Development Project

SRNWP - Short Range Numerical Weather Prediction

SWFDP - Severe Weather Forecast Demonstration Project
TC – Tropical Cyclone
THORPEX - The Observing System Research and Predictability Experiment 

TIGGE - THORPEX Interactive Grand Global Ensemble

TIGGE-LAM -TIGGE Limited Area Models
WAF – Weather and Forecasting
WENS - World Expo Nowcasting Service Demonstration Project 
WGMWFR – Working Group on Mesoscale Weather Forecast Research
WGNE - Working Group on Numerical Experimentation
WGTMR – Working Group on Tropical Meteorology Research
WG SERA - Working Group on Societal and Economic Research and Applications 

WWRP - World Weather Research Programme
