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Summary and purpose of document

This document introduces the inter-comparison study on precipitation verification that has been carried out by members of the CG-FV as an action from the previous meeting of the CG-FV. The full results of the study will be published in Monthly Weather Review (in press) and can be found in ECMWF Technical Memorandum 665 (see link in Reference). A few comments are also made about the verification of other surface parameters.
Action Proposed  

The meeting is invited to review the inter-comparison study of precipitation verification that has been carried out as an action from the previous CG-FV meeting, and to prepare recommendation for inclusion of precipitation verification (and possible other surface verification ) in the CBS standard verification procedures.
Annex(es):
- …….

Reference(s):
- Haiden, T., M. J. Rodwell, D. S. Richardson, A. Okagaki, T. Robinson, and T. Hewson, 2012: Intercomparison of global model precipitation forecast skill in 2010/11 using the SEEPS score. (Mon. Wea. Rev., in press). Also available as ECMWF Tech. Memo., 665, 23pp, available at

http://www.ecmwf.int/publications/library/do/references/show?id=90383
1. Precipitation

The last meeting of the CG-FV (January 2011) agreed to carry out an inter-comparison of precipitation forecasts from global NWP centres using the SEEPS score, together with other traditional scores. The results of that inter-comparison have been published in a paper co-authored by members of the CG-FV (Haiden et al. 2012). The verification results have also been made available on the test web site of the Lead Centre for Deterministic Forecast Verification:

http://apps-test.ecmwf.int/wmolcdnv/
SEEPS (Stable Equitable Error in Probability Space) is a 3-category score that measures the ability of a forecast to distinguish between dry conditions, light precipitation, and heavy precipitation, where the threshold between light and heavy precipitation is made dependent on the precipitation climate (Rodwell et al. 2011). Because of this dependence, SEEPS is well suited for monitoring purposes, allowing meaningful direct comparison between regions and seasons. It is used in ECMWF’s operational model inter-comparison between the JMA, NCEP, UKMO, and ECMWF models (Figure 1, see also Haiden et al. 2012).
One limitation of SEEPS is that it is not sensitive to quantitative precipitation forecast errors for extreme precipitation events. The threshold between light and heavy categories is typically 5-20 mm / 24 h. If an observation and corresponding forecast both exceed this threshold, the score becomes insensitive to the magnitude of the forecast error. This problem is, however, true for any threshold-based score.
Another potential limitation of SEEPS in terms of practical computation is the need for a long (ideally 30 years) precipitation climatology. While this reduces the number of locations where SEEPS can be computed, it also represents a certain quality assurance (assuming that stations which have been maintained for a long time are also maintained well). Nevertheless there remains the drawback of not being able to incorporate new stations unless they already have served as, say, climate stations and collected the necessary long-term data. This is why, in addition to SEEPS, the Equitable Threat Score (ETS) is computed (for fixed thresholds of 1, 5, and 10 mm). It also serves to relate the inter-comparison results to other precipitation verification studies which often use the ETS. For easier interpretation of the SEEPS and ETS results, the frequency bias index (FBI) is computed as well.
The spatial matching between gridded forecast values and observations uses the nearest-neighbour method. It is preferred relative to interpolation because it does not dampen precipitation maxima in the forecast. It introduces a frequency bias on the order of 5% (Haiden et al. 2012) which needs to be taken into account in the interpretation of actual frequency biases of model forecasts, which are typically in of the order of 10-50%.  

2. Temperature and wind

For deterministic forecasts of 2-m temperature and 10-m wind no routine model inter-comparison is performed at ECMWF. However, these quantities are highly relevant to forecast users and it would be desirable to include them. Observation representativeness is a major challenge in this case, as is the fact that both fields have the characteristics of a post-processed quantity (even though technically they are computed within the forecast suite). Both issues suggest that it is advisable in model inter-comparison studies to compare the standard deviation of the error rather than bias or root-mean-square error.       
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Figure 1. Model intercomparison of 24-h precipitation forecast skill in the extra-tropics using the SEEPS score. Confidence intervals (95%) are based on a spatial re-sampling method. 

