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Summary and purpose of document

This document shows results some preliminary results of the verification of surface parameters from the global model, over the UK and wider afield. It potentially highlights the greater difficulty in ensuring quality control of surface observations outside the UK.
Action Proposed  

The meeting is invited to note the results and the discuss options on how quality control of global surface observations can be improved, or standardized. The meeting is also invited to debate the issue of finding a representative site list that adheres to all the constraints described.
Annex(es):
- …….

· …….

Reference(s):
- …….

· …….

1. Introduction

For many years the UK Met Office has been assessing its global modelling capability using the Global Index, which is a measure of forecasting skill of the upper-air parameters, over persistence, for selected parameters out to 5 days ahead.

As the horizontal resolution of global NWP has been improving the interest has shifted towards using global model output for creating weather forecast elements, especially for site-specific post-processed forecasts. An understanding of raw model skill is an important part of understanding the value added by site-specific post-processing. 

Recently a prototype surface weather index from the global Unified Model (MetUM) was undertaken, analogous to the UK Index, using surface observations as truth. 

2. Index composition

The surface weather index comprises the following parameters:

· Near-surface (1.5m) temperature

· Near-surface (10m) wind speed & direction

· Precipitation yes/no (>= 0.5, 1.0 and 4.0 mm over the preceding 24 hours)

· Total cloud amount yes/no (>= 2.5, 4.5 and 6.5 okta)

· Cloud base height given at least 2.5 okta yes/no (<= 100, 500 and 1000 m above ground)
and is currently assessed at the forecast ranges

· t+6, 12, 18, 24, 30, 36, 42, 48, 60, 72, 96, 120 and t+144

Currently equal weight is applied to all forecast ranges, though it is intended that in a future version the weightings will be modified such that each forecast ‘day’ is given equal weighting.

The surface weather index components for temperature and wind are based on persistence skill scores based on the rmse, whilst the Equitable Threat Score (ETS) is used for precipitation, total cloud amount and cloud base height (though further investigation into the verification of 24h precipitation using SEEPS (Stable Equitable Error in Probability Space) is also being undertaken. 
For cloud, precipitation and cloud base height the nearest model grid point is extracted. Bilinear interpolation is used to derive model temperature and wind at observing sites.
3. Results

Initially two versions have been developed. The first is comprised of WMO Block 03 locations distributed over the UK (excluding the Republic of Ireland) for which quality-controlled observations are available. These sites are shown in Fig. 1.

Figure 1: UK site list for global surface index.
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The second version uses global airport locations that have been thinned geographically over the globe in order to give a representative distribution, as shown in Fig. 2. The decision to use airport locations was taken due to the uncertainty/lack of availability of quality-controlled observations from international sites for the parameters of interest. Airports were considered to potentially have the most consistent quality of observations due to aviation requirements. Furthermore, all sites too close to the coast, or near steep gradients of high orography were not considered either to avoid issues with respect to using sea points instead of land points, and differences between the actual and model orography height. Note that at the Met Office temperature observations are adjusted to model orography height for verification.

Figure 2: Global sites used to compute the surface weather index.
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The number of sites in each of these two lists is comparable (118 UK and 139 global). The monthly and 12-month running mean values of the index are shown in Fig. 3. There are two aspects to note:
· a positive upward trend for both in the 12-month means; and

· a substantial gap in skill between the UK and elsewhere (although there are months where the scores for elsewhere are higher).

Figure 3: Prototype global surface weather index showing performance over the UK and outside the UK.
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One can speculate about the reasons for this systematic difference. Is it true that one always forecast best over one’s own patch? Or is it still an issue of data quality, or are we not being strict enough in removing sites where the properties of the site (proximity to the sea, high ground) will dominate over forecast skill. What is encouraging to see is the clear upward trend in the skill of surface parameters from the global model over this period.
We seek to engage with our colleagues around the world in finding the most representative site list possible whilst avoiding the problematic locations, especially also for model inter-comparison.
