Appendix A.II.2.3.3
II – STANDARDISED VERIFICATION SYSTEM FOR LONG-RANGE FORECASTS (SVSLRF)
1.
Introduction 

This Appendix describes procedures for the production and exchange of a standard set of verification scores for long-range forecasts (LRF) produced by GDPFS centres. Provision of the verification products described is mandatory for Global Producing Centres of Long-Range Forecasts (GPCs). The goal is to provide consistent verification information on the LRF products of GPCs that will assist forecasters in RCCs, NMHSs and at RCOFs to prepare regional and national seasonal outlooks, and also to help the GPCs compare and improve their forecast systems. The verification scores described are to be calculated on retrospective forecasts (hindcasts). GPCs will exchange scores via the Lead Centre for Standardised Verification System for Long-Range Forecasts (LC-SVSLRF). The Lead Centre functions, as described in 2.3.3, include creating and maintaining a website for displaying standardised verification products from GPCs, so that potential users will benefit from a consistent presentation of the results. Skill measures recommended for use by RCCs in verification of regional forecasts include those described here. 
This appendix describes the verification scores and the variables, regions, seasons and lead-times for which the scores shall be applied. The mathematical formulation of the scores is documented on the LC-SVSLRF website(s), together with supplementary information on score calculation, the observational datasets to be used for verification and procedures for submitting scores.
2.
Verification statistics

The following sections describe the scores that are mandatory for GPCs. Information on additional recommended scores is provided on the LC-SVSLRF website.

Two types (levels) of verification are required:


Level 1:
scores aggregated over all grid-points within  specified regions (which, collectively, include global coverage) and scores for climate indices


Level 2:
scores evaluated at individual grid points (with global coverage)

For level 1 and level 2, verification of both deterministic (ensemble mean) forecasts and probabilistic forecasts (for tercile categories) is required.

3.
Parameters

The variables and categorical stratifications to be verified for level 1 are:

a. 3-month-mean T2m (screen temperature): ensemble mean and probabilities for 3 tercile categories;

b. 3-month precipitation accumulation: ensemble mean and probabilities for 3 tercile categories;

c. Monthly Niño3.4 Sea Surface Temperature (SST) indices (for GPCs operating coupled (1-tier) prediction systems): ensemble mean and probabilities for 3 tercile categories

The variables and categorical stratifications to be verified for level 2 are: 

d. As (a);

e. As (b);

f. 3-month-mean SST: ensemble mean and probabilities for 3 tercile categories.

Where the terciles of the climatology are defined over the hindcast period used (see section 11) and the 3-month-mean periods are described in section 5.

4.
Forecast times/frequency
In general scores shall be computed for hindcasts initialised at monthly intervals. Some Level 1 scores are required only at quarterly intervals (see next section).

5. Forecast target periods and lead-times

Level 1: T2m and precipitation

Target periods: The 3-month target periods for level 1 are:

March-April-May (MAM), June-July-August (JJA), September-October-November (SON) and December-January-February (DJF). 

Lead times: nominal 1-month lead time. For example, forecasts issued e.g. on 15 May for the JJA season are considered to have a nominal lead time of 1 month.

Level 1: Niño3.4 indices (for GPCs operating coupled systems)

Target periods: each calendar month of the forecast;

Lead times: 1, 2, 3, 4 and 5 months.

Level 2: T2m and precipitation

Target periods: Twelve rolling 3-month periods (e.g. MAM, AMJ, MJJ…).

6.
Areas

Northern hemisphere extra-tropics:  

90°N - 20°N, inclusive, all longitudes

Southern hemisphere extra-tropics:

90°S - 20°S, inclusive, all longitudes
Tropics:




20°N - 20°S, inclusive, all longitudes
Verification to be aggregated over all grid points within each area, including points on the boundary.
For verification of the Niño3.4 region index, SST averaged over the Nino3.4 region (5°N - 5°N; 170°W - 120°W) shall be used.
7.
Verification against analyses

7.1
Grid and interpolation

All parameters (excepting indices) shall be interpolated to a regular 2.5° x 2.5° grid prior to verification.  
The historical SST, T2m and precipitation analyses to be used for verification may be subject to change and are specified on the LC-SVSLRF website.  The LC-SVSLRF will inform GPCs when a change is made.
Skill scores require verification of climatology-based forecasts as baseline reference against ‘true’ forecasts. The same analysis shall be used to verify the reference and the forecast.

8.
Verification against observations

Verification against station observations is not mandatory for GPCs. GPCs should use the scores described here and verify against observation sets of their choice that are suitable for purpose.
9.
Scores 

The following scores are to be calculated for all parameters: 
Level 1: T2m and precipitation

Probability forecasts:

· Reliability diagrams with frequency histograms

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology

Level 1: Niño3.4 indices (for GPCs operating coupled systems)

Probability forecasts:

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology and its 3-term decomposition

Level 2: T2m and precipitation
Probability forecasts:

· Relative Operating Characteristic (ROC) diagram with standardised area under the ROC curve. 
Deterministic forecasts:

· Mean Square Skill Score (MSSS) with respect to climatology and its 3-term decomposition

Provision of the statistical significance of scores and/or error bars is not currently mandatory but is strongly recommended. GPCs are free to choose the method of calculation (guidance is available on the LC-SVSLRF website).

10.
Exchange of scores

Each centre should provide scores to the LC-SVSLRF and update the scores on any change of the real-time prediction system. Details of the procedure and the required format for the data exchange are provided on the Lead Centre website. 
11.
Hindcast datasets
Hindcast datasets shall be generated with the same prediction system that is used to generate the real-time forecasts, though it is recognised that the hindcast ensemble may necessarily be smaller than used in real time. It is also recognised that the source of initial conditions used for hindcasts may, for some centres, be different from that used for real-time forecasts.

The hindcast period used should be as long as possible. The recommended 30-year hindcast period may be subject to change and is provided on the LC-SVSLRF website.

12.
Documentation

Participating centres shall provide to the Lead Centre information on the specification of their prediction system, and promptly update the specification when there are system changes.
