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Summary and purpose of document

This document describes a solution to the problem of verifying fields (forecast, analysis or climatology) which lie below the surface (for example, 1000 and 850 hPa in mountainous areas)
Action Proposed

The meeting is invited to consider the proposal to create a common mask to eliminate points below orography before calculating the verification statistics against analysis.   
Reference(s):
- Doc_4.2_Upper_Air_Verification.doc of the May 2016 ET-OWFPS meeting
Acknowledgements:  Martin Janousek (ECMWF), Stéphane Laroche (CMC/RPN)

1. BACKGROUND

At its 2014 meeting, the ET-OWFPS noted the report from the LC-DNV that the procedure used to extrapolate below orography has a significant impact on Anomaly Correlation Coefficient over Himalayas, and requested LC-DNV and Tom Robinson to make proposal to address this in verification (mask out areas below orography?).  The problem actually applies to all mountainous areas of the globe.
As presented at the previous ET-OWFPS meeting, Research Branch at CMC currently uses an approach in which the analyzed surface pressure is used to determine values below the level being verified.  These areas are then masked out of the analysis, forecast and climatology fields before calculating verification statistics, as in figure 1 below.   
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Figure 1:  Standard deviation difference between two experiments of 24-hour 850 hPa geopotential height forecasts, with all analyzed surface pressure values below 850 hPa masked.  

2. SOLUTION
Ideally, we should be taking into account the surface of all three fields (analysis, forecast and climatology) to assure that the points for all fields used for the verification are below the surface.  However, a more pragmatic solution has been suggested by ECMWF, based on the ERA-Interim climatology, as follows: 
The issue occurs when scores are computed which need a climatology, like for example anomaly correlation. Then the inconsistency between the extrapolations of temperature below orography in another centre’s model and in ERA-Interim affects the scores. 

We propose the following: ECMWF constructs a 0/1 mask on the 1.5 deg verification grid, based on the union of daily masks over a whole year in ERA-Interim. The daily masks are constructed by comparing the ERA-Interim Z850 with the ERA-Interim orography. The mask is sent out to all contributing centres so that they can use it in their verification.  
It is possible that there would remain some points in either the analysis or forecast that will lie below the surface, however.  
Other solutions are possible, but the above has the simplicity of providing a common mask for all participating centres to use.  
3. PROPOSAL
It is proposed that the ECMWF solution be adopted and that the proposed mask be made available on the LC-DNV wiki page.  All participating centre shall be contacted advising them to begin using the mask in their verification.  It is not the intent that past scores be re-calculated however.
