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Summary and purpose of document

This draft document summarizes proposed recommendations for surface verification and indicates open questions associated with individual items, as they were raised within the Task Team. 
Action Proposed  

The meeting is invited to use the draft as a basis for further discussion about the details of the recommendations for deterministic surface verification.
1.
Introduction 

Detailed procedures are presented for the production and exchange of a standard set of verification scores for deterministic NWP forecasts of surface fields produced by participating centres. The goal is to provide consistent verification information on the NWP surface products of participating centres for forecasters in the NMHSs and to help the centres compare and improve their forecasts.
The term “deterministic NWP” refers to single integrations of NWP models providing products defining single future states of the atmosphere (as distinct from ensemble prediction systems where multiple integrations provide a range of future states).

The standardized verification should provide relevant information appropriate to the state-of-the-art in NWP, while being as simple and as easy to implement as possible. It should ensure a consistent implementation across participating centres with regard to scores, interpolation, and aggregation, as well as the use of a common climatology and set of observations.
2.
Verification statistics

The following subsections define two sets of verification statistics. A mandatory set shall be provided by all participating centres. A set of additional recommended statistics is also defined which all centres should provide if possible. The detailed procedures are required to ensure it is possible to compare results from the different participating centres in a scientifically valid manner.

3.
Parameters


Mandatory

· 2-m temperature
· 10-m wind speed
· 24-h precipitation

Additional recommended

· 2-m relative humidity

· 6-h precipitation

· Total cloud cover
Should we recommend a simple height-correction (0.0065 K/m) for T2m?
4.
Forecast times

Scores shall be computed daily for forecasts initialized at 00 UTC and 12 UTC separately. For those centres not running forecasts from either 00 UTC or 12 UTC, scores may be provided for forecasts initiated at other times and must be labelled as such. 

5.
Forecast steps

Mandatory: forecast steps 12h, 24h, 36h, .., 240h or end of the forecast

Additional recommended: 6-hourly (for improved representation of diurnal cycle)
6.
Grid and interpolation

Verification shall be based on the native model grid using the land point nearest to the observation location. If none of the four nearest grid points is a land point (unresolved island or peninsula), the nearest grid point should be used. 

Should we make it even easier and just recommend to use nearest grid point, irrespective of land-sea mask?
7.
Observations

Verification is carried out for a fixed set of stations which is chosen based on high availability and reliability, in order to reduce the effect of observation errors and ensure consistency over time. A quality control procedure is applied to the observational data prior to use in verification. 
Who will provide the list of ‘good’ stations and according to which criteria will they be selected? 

A completely different approach would be to leave the selection entirely to each contributing centre, but then one would have to exchange results for individual stations rather than areas.
8.
Areas

Northern hemisphere extra-tropics 

90°N - 20°N, inclusive, all longitudes

Southern hemisphere extra-tropics 

90°S - 20°S, inclusive, all longitudes

Tropics 




20°N - 20°S, inclusive, all longitudes

North America 



25°N–60°N 50°W–145°W

Europe/North Africa



25°N–70°N 10°W–28°E

Asia 





25°N–65°N 60°E–145°E

Australia/New Zealand 


10°S–55°S 90°E–180°E

Northern polar region



90°N - 60°N, inclusive, all longitudes
Southern polar region



90°S - 60°S, inclusive, all longitudes
Do we compute areal averages of scores at all, or is it sufficient to exchange the scores of individual stations? Should the areas be climatologically defined rather than politically or lat/lon?
9.
Scores

Error scores
· Mean error (ME)

· Mean absolute error (MAE)
· Root mean square error (RMSE)

Contingency-table based scores
· Frequency bias (FB)
· Equitable Threat Score (ETS)
· Peirce Skill Score (PSS)

· Stable Equitable Error in Probability Space (SEEPS)
For the computation of areal means, arithmetic averaging is used.

Which thresholds to be used for the contingency-table based scores? Absolute values make little sense globally, and percentile-based ones (like for SEEPS) require station climatologies.

10.
Exchange of scores

On a 3-monthly basis.

A common format needs to be prescribed. For the contingency-table based scores, maybe better to exchange the contingency tables rather than the scores.
11.
Climatology

To ensure consistency between results from different centres a common climatology shall be used for those scores requiring a climatology (e.g. SEEPS).

Do we include scores (under ‘additional recommended’) which require climatology, or do we avoid this additional complexity? The climatology could perhaps be provided by one centre for all to use, in case the solution with the selected set of stations is adopted.   

12.
Temporal and spatial aggregation
For any given 3-month period scores are computed for stations individually, then averaged spatially over an area.
In principle one could also pool the data (filling the contingency table both over time and space), but this would only make sense if the area is climatologically not too inhomogeneous.

13.
Confidence Intervals

Bootstrapping shall be used to estimate confidence intervals. As described by Candille et al. (2007), the bootstrap technique involves recomputing scores numerous times after randomly extracting samples from the data set and then replacing them, again randomly, from the original data set. The correlation between forecasts on subsequent days is accounted for by extracting and replacing blocks of samples from the data set, rather than individual samples. Based on a calculation of the autocorrelation between forecasts on subsequent days, it is concluded that blocks of 3 days may be used to calculate the 5% and 95% confidence intervals.

Block length taken from upper air recommendations. Based on experience at ECMWF with precipitation, confidence intervals were rather insensitive to choice of block length.

14.
Observation errors
Do we take observation errors into account in the verification? Would be nice to have but increases the complexity of the recommendations. 
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