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Summary and purpose of document

This document outlines comments from the Canadian Meteorological Centre on the CG-FV meeting agenda items.  Comments for all relevant items are contained in this one document.
Action Proposed  

The Coordination Group is invited to consider these comments in their discussions at the above meeting. 

Annex:
- Interpolation of NWP fields to WMO verification grid.pdf
1. General comments

1.1 
In considering changes to the standard procedures for verification of deterministic NWP models, three principles should be kept in mind:
a. Do less, but do it well:  consolidation of the WMO verification for deterministic forecasts should centre around a relatively small set of  well thought out procedures and ensuring that there is a high degree of standardization amongst the participating NWP Centres;
b. Keep things simple: accepted procedures should be easy for Centres to implement;
c. Transparency:  all Centres should routinely provide information on the procedures in use, noting when any changes occur, either to procedures (e.g. implementation of new radiosonde list) or to their models and analyses, or any deviation from the accepted standard procedures.   This could occur, for example, via a template document accompanying monthly verification reports.  
1.2 
Regarding the purposes of verification, the paper by Damrath, Brown and Nurmi, quoted in document 3(1) suggests four different users:
I. Administrators

II. Modelers

III. meteorologically educated users

IV. non-meteorologically educated users

In the interests of principle b, above, the standard procedures for verification should not try to be all things to all people.  Currently, the system is mainly useful for user class 2 above (modelers), with perhaps some overlap to items I and III.  It is probably not of much interest to group IV.  Consolidation of procedures should be based on the current system.    
1.3
The results of the survey on verification practices in document 3(2) indicate that there are discrepancies in procedures and practices amongst the various centres.  Studies, carried out at the CMC since July 2008, indicate that such differences can have a large effect on verification scores.  In particular, an update to the list of radiosonde observations and adoption of a new method for interpolating model and analysis fields to the target verification grid produced large differences in verification scores (see document “Interpolation of NWP fields to WMO verification grid.pdf” in annex).  It is presumed that a change in the climatology used for calculating anomaly correlation would have a similar effect.  
2.  Specific comments on changes to the WMO verification procedures for deterministic models
2.1
Clearly a greater degree of standardization is required and the following suggestions are put forward accordingly:

I. Use of a standard list of observations.  Such a list should be made available in some centralized and easily accessible site.  All participating Centres should endeavour to verify their models using the most up to date list and should state so if this is not the case.  It has been suggested that a standardized list should be quality-controlled independently of any specific model and that departures from the list (missing or bad observations) be accounted for on a daily basis for all models.  it seems unlikely that this would be possible, however;
II. Use of a common climatology for computing anomaly correlation;
III. Use of a common analysis to verify forecasts against.  Verifying a model against its own analysis gives an unfair advantage to that model and having each Centre verify their outputs against their own analysis calls into question any comparison between models.  Making use of a common analysis would necessarily give an advantage to whatever NWP system was chosen, but it would allow a better comparison amongst the other models.  Technical details of distributing the analysis in real-time would have to be worked out;
IV. Interpolation from the model forecast and analysis fields should be done, inasmuch as possible, using similar techniques, notwithstanding that there will be, of necessity, variations due to the types of models (spectral vs. grid-point).  The requirement that interpolations should not involve multiple steps or explicit smoothing must be balanced against the need to ensure that unresolved scales are removed during the interpolation.  The use of a simple bi-cubic interpolation at CMC became untenable when the difference between model resolution and the verifying target grid became so large that model phenomena at scales below that of the target grid were unrealistically corrupting the scores.  

V. One way to minimize this effect is to adopt a finer resolution verification grid, for example 0.5 x 0.5 degrees.  This is closer to the resolution of modern global models and would likely continue to be appropriate, at least for the verification of global models, for the foreseeable future.  There may be a need to revisit the interpolation methodology to ensure scientific validity of the procedures with such a grid however.  
VI. Interpolation to observation points.  Again there is variation in how this is done from one Centre to another.  Some interpolate to the observations after passing via an intermediate grid while other Centres interpolate directly to the observations.   A common methodology, more than the exact methodology, is important to ensuring a proper comparison of scores.  
3.  Mandatory vs. recommended practices
3.1
It is suggested that the current areas and observation networks, variables, levels, forecast time periods and statistics and their definitions be consolidated as “mandatory” elements of the monthly exchange of verification statistics, along with the procedures outlined above, as applicable, insofar as each Centre is able to provide such data.   
3.2
Any proposed additions to the above, such as those in section 5 of document 3(2) – most of which we support – should, at least initially, be considered as recommended practices, with a view to re-examining that in, say, a 3-5 year time frame.   
4. Regarding changes to WMO procedures as outlined in 3(2), section 5
4.1
Addition of a humidity field: 
CMC would support this, though which variable is an open question.   Relative humidity is a possibility, but there are those here at CMC who would like to see verification of dew-point temperature;
4.2 Expand range of steps to 12 hours:  
CMC already produces an expanded WMO type report for internal use, with additional model levels from 925 – 10 hPa at 12 hour intervals to 72 hours (24 hours thereafter).  Adding this data would not be a problem;

4.3 Expand areas for scores against analysis to those for scores against observations:  
CMC has plans to do something like this in any case.  However, other areas might also be taken under consideration.  For example, there is interest in seeing scores over specific data-sparse areas, such as the Atlantic and Pacific Oceans or the Polar regions;

4.4 Expand to include surface parameters:  
CMC would also support this.  The following comment is from Laurie Wilson:  “a standard list of stations, with reasonably uniform distribution, is needed.  It isn't important that there be a lot of stations, maybe 250 (may be on the low side – TR) or so globally would be enough, but it is important that they be "first order" reliable stations.  Perhaps WMO can help select the stations.  Variables to be considered for verification should be precipitation accumulation (24h), 2m temperature and 10m wind in that order of priority.  For surface variables, verification against analysis would be completely useless and should not be contemplated. For temperature and wind, model data should be interpolated to the station; for precipitation, the nearest grid point should be used”.  Note that for temperature and wind, 24-hourly verification would not capture the full diurnal trend and even 12-hourly is likely not sufficient.  6-hourly or even 3-hourly might be needed.  
4.5 In addition to the above, it is suggested that some form of error estimation be included, again on a recommended basis as a start, with all verification statistics.  At CMC a block bootstrapping method is employed.  

4.6 Exchange file format:

While it is unlikely that at the current time it is desirable to change from the current flat ascii file format, it might be worth considering the benefits of different type(s) of formats, e.g. XML.  
5. Regarding the establishment of a Lead Centre for Deterministic NWP verification  
CMC supports the establishment of a Lead Centre.  In addition to the proposed list of responsibilities, the Lead Centre should also have a role in the area of data validation.  Over the past few years cases of erroneous data, either systematic or occasional, have been noted in the transmitted reports.  There are cases where reports are simply formatted poorly and hence cause problems for display software.  There are examples of suspect scores possibly related to the wrong parameter being calculated (?), or the score indicated is not in accord with the prescribed standard and/or what the other centres are doing.  A thorough vetting of the tables in each Centre’s reports would help ensure standardization.  
Note that CMC is not, at this time, willing to accept the role as Lead Centre.

