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Initial Comments

Verification of NCEP’s forecasts is a major part of EMC’s efforts.  Verification is fundamental to the process of improving numerical forecasts and to the monitoring of progress on each of NCEP’s individual forecast systems.  

The verification process is, to a large extent, model independent.  Output grids can be verified against gridded analyses or against observations.  Verification against observations is essential to ensure drift of the entire forecast system is identified.  While short-term verification (< 24 hours) is complicated to some extent because the model forecast, observations and analyses all contain errors of approximately the same magnitude, it is essential to verify short-term forecasts against observations.  Verification

of the model “first guess” is very tricky because the forecast errors and observation errors are difficult to separate.  Nevertheless, there may be some unique properties of model and observational errors which can allow them to be distinguished.

For purposes of both efficiency of operation and enhancement of collaboration, it is highly desirable to unify the verification across all of NCEP’s forecast missions, especially regional and global atmospheric forecast systems.  Furthermore, it is important to unify the treatment of observations at EMC across both atmosphere and ocean areas to ensure the same software can be used to verify all types of forecasts.

Unification entails several parts of the verification problem.

1) Calculation of statistics the same way, irrespective of global, regional, atmosphere or ocean applications.

2) Maintain databases of basic, elementary statistics, together with all the metadata which identifies them.

3) Retrieval of statistics from the database and combination to produce larger statistical groupings.

4) Display of statistics in a clear, easily viewable manner.

NCEP’s verification statistics have traditionally been different for both regional and global forecast systems.  There is no intrinsic reason why this should be, except that the respective branches have emphasized different things.  The global group has emphasized the “anomaly correlation” since this quantity is best at measuring large-scale synoptic performance globally.  The regional group has emphasized “root-mean-square” (rms) statistics and the threat score for precipitation.  

Some criticism has come from the mesoscale community, which maintains that NCEP’s traditional scores are not relevant to resolutions under ~15 km, i.e. that they don’t measure accurately the benefits of high resolution model forecasts.  It is argued that, for example, the threat score gives no credit for being close, and that a mesoscale forecast can be very useful if it produces a precipitation maximum near the proper location (but a grid point off).  It is clear that some development work could result in a more general definition of the “Hits” and “Misses”, which are the fundamental elements of the threat score.

As NCEP’s forecasts become more accurate, and are called on to measure expanding forecast areas (e.g. surface transportation), the need for additional forecast measures, verification datasets and statistics will continue to grow.  For example, clouds are becoming a more important quantity since they are fundamental to the local surface heat balance and the data assimilation problem as well as being important to precipitation forecasts.

Last, while NCEP’s mesoscale verification system has been adopted for the WRF, the FSL “RTVS” has some additional features which should be combined with the WRF system.

First steps:

1) Form verification group as follows

a. G. DiMego (Chair)

b. Y. Zhu

c. M. Baker

d. H. Chuang ??

e. M. Hart ??

2) Unify verification against both grids and observations for the regional and global atmospheric forecasts

3) Verify against the following observation types (rms statistics)

a. Raobs

b. Surface data

c. MDCRS

d. Cloud motion vectors

e. Satellite radiances using OPTRAN

f. Satellite products such as liquid and ice water path and evaluate the accuracy of these satellite products

4) Verify against the following grids

a. Analysis

b. National, gridded precipitation products such as the Stage III (IV?) precipitation over CONUS

c. ISSCP, AFWA and other cloud products

5) Produce, in collaboration with WRF participants, a generalized “relaxed” threat score and document its ability to measure and distinguish more meaningful mesoscale precipitation performance

6) Work with FSL to include RTVS capability in verification system and include in WRF verification package

Next steps

1) Apply verification system to all EMC development systems, global and regional atmosphere, land surface, and marine

2) Merge these verification techniques with statistics generated by the data assimilation system and which are monitored daily

3) Improve the graphical presentation of results

4) JIF this verification system into operations and have it generate basic statistics from operational runs

