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Key Forecasting Skill Scores of Leading Operational
Centres: Comparison and Outlook
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(China Meteorological Administration Training Centre, Beijing 10081)
Abstract: This paper compares global weather forecast models of leading operations centres with their forecast skills based
on reviews of literature and websites of World Meteorological Centers named by WMO. The skill scores currently applied
in assessing core forecasting capabilities of leading operational centres are discussed. The skill scores of 2025 and 2035 are
projected based on the progress-curves of forecast skill evolution over the past 10 years or more. Although the advance of forecast
skill would obviously slow down, the improvement of skillful forecasts will be evident. Forecast lead of 500 hpa geopotential
height would be 8.5 and 10.5 days by 2025 and 2035, respectively. The corresponding values would be 7.6 and 8.4 days for high
resolution models and both 10 days for multi-model meteorological element forecasts. Prediction skills of Nifio 3.4 SST anomaly
for the next 3 months and the next 6 months are likely to reach 93% and 86% in 2025, and 96% and 90% in 2035. The MJO
forecast lead might be 49 days in 2025. New predictors, next generation numerical models and improved data assimilation are key
players in further advancing forecast skills.
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Table 1 Overviews of some operational NWP systems
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Fig. 2 Ensemble forecast skill of predicting 24—hour
precipitation totals in the northern hemisphere extratropics
from 2002 to 2017. The computation of skill is based on
the continuous ranked probability skill score (CRPSS).
The chart shows 12-month running average values of the
forecast range at which the CRPSS drops below 0.1
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Fig. 4 Key challenge areas for NWP in the future.
Advances in forecast skill will come from scientific and
technological innovation in computing, the representation
of physical processes in parameterizations, coupling of
Earth—system components, the use of observations with
advanced data assimilation algorithms, and the consistent
description of uncertainties through ensemble methods
and how they interact across scales. The ellipses show
key phenomena relevant for NWP as a function of scales
between 107 and 10° km resolved in numerical models
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the most significant challenges for future predictive skill
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error propagation across resolution range and components
of the Earth system
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