Working Group # 1

(verification methods & data)

Separation of errors and error structure functions

As is common in data assimilation, errors should be separated into forecast error and observation error in order to make a more objective evaluation of the effective departure of the forecast from the observations. A good database is necessary in order to specify the error structures of precipitation data. However, this crucial condition is not reasonably satisfied for the following reasons: i) the rain gauge networks are too coarse, particularly for the verification of meso-scale models, and are often not centralized to enable processing and exchange of data; ii) the coverage of radar measurements is limited primarily to the most populated areas and is often inhomogeneous due to different technology deployed by different countries. Despite these severe limitations some countries produce objective analyses of precipitation, and there have been initial crude attempts to estimate the error structures associated with the precipitation data. Nevertheless the observation network needs to be enhanced and the methods for preprocessing of radar data (noise reduction, attenuation correction, etc.) improved and possibly homogenized so that the instantaneous data error structure can be better determined.

Separation of scales (issue of representative forecast and observations)

The verification should be done on scales that are appropriate for the forecast. For example, the observed and/or forecast rain patterns may be decomposed using Fourier series, wavelets or other techniques.  A similar sort of filtering needs to be applied when comparing the radar and rain gauge precipitation data. 

Available data

There exist good quality data sets composed of “climatological” networks of rain gauges measuring 24 h accumulated precipitation. However, these data are often not exchanged between the national meteorological services and research laboratories. These data could include radar observations, which effectively enhance the temporal resolution of the observed precipitation patterns. The best possible use of radar data must be emphasized. It is absolutely necessary to standardize the methods of producing good-quality radar rainfall estimates so that different user groups can work with the same kind of data.  

Verification method and samples to be used

The choice of the method depends on the user of the verification output. Given the “client” and the information needed, an appropriate verification method and split(s) of scores might be chosen. It is necessary to determine the important questions for the verification users and to tailor the verification process to answer these questions. A diagnostic verification approach provides the tools to answer the verification questions.

It may also be useful to stratify the data samples (both in space and time) in order to extract specific error signals in the forecasts. For example, orography might be one possible criterion for stratification. Other approaches for stratifying the forecasts might include considering each station or each day separately, keeping in mind the need for adequate sample size.

Concerning the evaluation of meso-scale or other forecasts of extreme precipitation events it was agreed that radar data should be used more effectively, as stated above. In cases where the extreme event is simulated with approximately the correct amplitude but mislocated in space, decomposition of the total error into components related to amplitude and location may be useful to get a more realistic picture of forecast performance. In addition, objective verification could be complemented by subjective evaluation done by operational forecasters. In order to profit from such subjective evaluation, however, it would be necessary to work out the “subjective” evaluation procedure.

In order to assess improvements in the forecasts, especially from very high-resolution models, the higher moments of the forecast precipitation field should be looked at and verified. The structures of the forecast field should be studied qualitatively as well.

We should investigate the possibility of interpreting observations as probability and investigate appropriate verification methodologies for using this information. Confidence intervals should be included with reported verification statistics. A standard of reference, such as the performance of the persistence forecast, should also be reported.

