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Review of progress on implementation of surface verification (TT-SV)
(Submitted by Tom Robinson,
Canadian Meteorological Centre)

Summary and purpose of document

This document reports on progress and plans by the Task Team on Surface Verification (TT-SV), including review of actions from the previous ET-OWFPS Meeting in May 2016 (Montreal).
Action Proposed

The meeting is invited to take note of the information presented regarding addition of standards for the exchange of surface verification data to the new Manual of the GDPFS and actions related to this from the previous ET-OWFPS meeting.  
It is proposed that the WMO be requested to send a letter to the major NWP producing Centres to initiate the exchange of surface verification data.  
Reference(s):

· Final report of the May 2016 ET-OWFPS meeting (Montreal)
· New Manual of the GDPFS
Acknowledgements:  Martin Janousek and Thomas Haiden (ECMWF)

1. BACKGROUND
In 2014, the Task Team on Surface Verification (TT-SV) produced a text describing the proposed standardized surface verification of deterministic NWP products for the exchange of scores between global centres, to be included in the new CBS Manual of the GDPFS (formerly WMO-No.485).  It was approved by the Expert Team on the Operational Weather Forecasting Process and Support (ET-OWFPS) on 22 Oct 2014 in Geneva.  The full documentation of the standards were included in Annex V-b of the final report of the May 2016 meeting of the ET-OWFPS in Montreal.  Some differences between that document and what has been included in the recently published New Manual are documented below.  

Actions related to the exchange of surface verification parameters were defined at the May 2016 meeting and are detailed below.
2. ACTION ITEMS from previous meeting
Item 4.1.2 Include the two new additional parameters (2m Temperature and 10m wind) in the list of parameters for the EPS verification and be reflected in the New GDPFS Manual. Mr Robinson to clarify the relevant part of A.II.2.3.2 regarding these additional parameters and update if necessary.
· the two new surface parameters have been correctly added to the new GDPFS Manual, under Annex 2.2.35

Item 4.1.3 Mr Honda (acting chair TT Manual) to ensure the text in Annex V-b is included in the new Manual on GDPFS (replacing the current text)

· The document with respect to the exchange of surface verification data has been added to the new Manual of the GDPS, under Appendix 2.2.34. A number of changes were made to Annex V-b, as documented below.  

Item 4.1.4 Mr Robinson to ensure that documentation on the score methodology definition (mathematical formulas) for both upper-air and surface is made available on the LC-DNV website
· Correct documentation of scores and methodologies for both upper air and surface have been added to the LC-DNV wiki page :
      https://software.ecmwf.int/wiki/pages/viewpage.action?pageId=24316358 

3. Actions in progress from May 2014 ET-OWFPS meeting
Item 5.2.1b EPS scores to LC-EPSV (Thomas Haiden)

In progress. The LC-DNV offered to provide precipitation scores for other centres using fields from the TIGGE database and was awaiting the approval from LC-EPSV to do so. Approval from JMA was received in April 2016, and LC-DNV has started preparations for operational implementation.

Item 5.2.3 EPS scores for new surface parameters to LC-EPSV (Thomas Haiden)

In progress. The LC-DNV offered to provide scores for the two additional surface parameters 2m temperature and 10m wind speed for other centres using fields from the TIGGE database. This will be done as part of action item 5.2.1b.

Comment from Thomas Haiden: Ideally, each centre would compute these scores for their own forecasts, using data on the native model grid. ECMWF could compute scores for other centres but only based on the data available in the TIGGE archive (which is usually not the native model grid).
4. PROPOSAL TO BEGIN THE EXCHANGE OF SURFACE PARAMETER VERIFICATION DATA  

It is proposed, now that standards for an exchange of surface verification data have been officially published in the New Manual of the GDPFS, that the WMO send a letter (prepared by the LC-DNV) inviting all major NWP centres to routinely send their surface verification data, according to the standards outlined in the new GDPFS Manual and the procedures documented on the LC-DNV wiki, to the LC-DNV, as part of the CBS exchange of verification scores.  The LC-DNV will generate plots of surface scores for each station and make them available via a clickable map-interface.
Note that currently, only ECMWF and DWD are generating such scores on a regular basis.   
5. DIFFERENCES BETWEEN ANNEX V-b OF THE MAY 2016 ET-OWFPS MEETING REPORT AND APPENDIX 2.2.34 OF THE NEW GDPFS MANUAL, WITH RESPECT TO SURFACE PARAMETER VERIFICATION DATA EXCHANGE
Documentation of standards for the exchange of both upper air and surface verification data were agreed upon at the May 2016 meeting of the ET-OWFPS (Annex V-b of the final report from that meeting).  Following the meeting a validation exercise was carried out to ensure that these documents were properly included in the new Manual of the GDPFS.  With the recent publication of the new Manual, a number of changes (highlighted in red below) are noted in comparison with what was agreed to at the 2016 meeting.  Most of these changes are neutral or merely editorial (including renumbering of sections).  
One significant issue of note is the removal of “Additional recommended” parameters from Section 1 “Parameters and Units”.  The parameters so removed are then referred to later, in section 6 “Scores”, which could easily lead to confusion.
6. III – STANDARDIZED VERIFICATION OF SURFACE FIELDS

6.1.
Parameters and units


Mandatory

· 2-m temperature
K
· 10-m wind speed
m s-1
· 10-m wind direction
deg 
· 24-h precipitation
mm


Additional recommended

· Total cloud cover
0-1
(convert to okta for contingency tables)

· 6-h precipitation
mm

· 2-m relative humidity
%
· 2-m dewpoint
K
For 2-m temperature, a simple height-correction between model altitude and station elevation shall be applied using a constant lapse rate of 0.0065 K m-1. For 2-m dewpoint an analogous height-correction shall be applied using a constant lapse rate of 0.0012 K m-1. This approximates the dewpoint lapse rate in an atmosphere with a temperature lapse rate of 0.0065 K m-1 and constant specific humidity. 

6.2.
Forecast times

Scores shall be computed daily for forecasts initialized at 0000 UTC and 1200 UTC separately. For those centres not running forecasts from either 0000 UTC and 1200 UTC, scores may be provided for forecasts initiated at other times and must be labelled as such. 

6.3.
Forecast steps

Mandatory forecast steps shall be:


Every six hours 6-hourly up to T+72, 12-hourly up to T+240 or end of the forecast

For 24-h precipitation: 24-hourly up to T+240 or end of the forecast

Additional recommended: 
Every three hours 3-hourly up to T+72, 6-hourly up to T+240 or end of the forecast (for improved representation of diurnal cycle)
For six-h precipitation: six-hourly up to T+240 or end of the forecast

6.4.
Grid and interpolation

Verification shall be based on the native model grid using the grid point nearest to the observation location. 

6.5.
Observations

Verification shall be carried out for SYNOP surface observation code (SYNOP) surface stations distributed via GTS. Each participating centre shall should aim to include as many stations as possible to ensure good global coverage. The list of stations used in the verification is allowed to differ between centres. This is made possible by the fact that scores for individual stations will be exchanged.

Centres are encouraged to make use of the quality control procedures available to them to reduce the effect of observation errors on scores. This includes removal of occasional unphysical values as well as data at individual stations which has been systematically rejected over a certain time period. Whenever possible, the quality control procedures should be documented (for example e.g. by reference to a technical report or journal paper). 

6.6.
Scores

Scores shall be are computed for each station individually. A station for which scores are computed shall should have at least 90% data availability during the verification period.

For 2-metre temperature, 2-metre relative humidity
, 2-metre dewpoint, 10-metre wind speed, 10-metre wind direction, and total cloud cover the following error scores are computed:

· Mean error (ME)

· Mean absolute error (MAE)

· Root mean square error (RMSE)

10Ten-metre wind direction is verified only when the observed wind speed is (3 m s-1. For 10-m wind direction the equivalence of 360 and 0 degrees needs to be taken into account (cyclic continuation).

For 10Ten-metre wind speed, precipitation, and total cloud cover, contingency-tables for the following thresholds shall be provided:

· 10-metre wind speed: 
5, 10, and 15 m s-1
· 24-hour precipitation:
1, 10, and 50 mm

· 6-hour precipitation:
1, 5, and 25 mm

· Total cloud cover:
2 okta, 7 okta

For total cloud cover, the model output should be rounded to the nearest okta prior to verification (for the contingency tables only).

Error scores shall be reported with a precision of at least 4 significant digits, e.g. 3.142 for an error of π. In the contingency tables, absolute number of counts shall be given rather than relative frequencies so that the sample size can be derived.  

The contingency tables for each parameter shall contain all thresholds given above. The mathematical formulation of the scores is documented on the Lead Centres(s) for DNV LC-DNV website, together with supplementary information on score calculation.

6.7.
Temporal and spatial aggregation

For any given one-month period, error scores and contingency tables are computed for each station individually. This forms the basis for aggregation by users of the exchanged verification data, both in time and space. For a defined period, the average shall be computed over all forecasts verifying during the period. 

Spatial aggregation is not part of the exchange, and is left to user discretion. Exchanging scores in this way allows forecast users to get detailed information on model performance for individual stations. It also ensures a high level of transparency and flexibility for model inter-comparison studies. Furthermore, it removes the requirement of coordinating, circulating, and updating whitelists of surface stations for verification. For model intercomparison studies the intersection of the different sets of stations used by global modelling centres would be used for comparison (‘smallest common denominator’).

If users would like to aggregate the exchanged scores, they can refer to the Lead Centres(s) for DNV LC-DNV web site(s) which provides guidelines for the choice of aggregation areas. Compared to upper-air verification, more emphasis needs to be put on aggregating over climatologically relatively homogeneous areas (since absolute thresholds are used for the contingency tables). 
�reference to Total Cloud, relative humidity and dewpoint were removed with the “additional recommended” part of section 1 above.  now there  is a disconnect between sections 1 and 6.  





