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Forecasts on seasonal timescales present a major challenge and rely on an adequate simulation of the coupled
land-ocean-atmosphere system. In this context, accurately modelling the slowly evolving ocean is essential, as
it carries anomalies much longer than the more rapidly fluctuating atmosphere. In this study we analyse the
predictive skill and reliability of ocean forecasts in a seasonal forecasting system. Furthermore, we assess the
effects of accounting for model and observational uncertainties.

10-month forecast skill of the seasonal ensemble forecasting system of the European Centre for Medium-
Range Weather Forecast will be discussed, with a focus on the ocean component at 1◦ horizontal resolution. For
essential quantities such as sea surface temperature and upper ocean 300 meter heat content the ocean forecasts are
generally underdispersive and skilful beyond the first month mainly in the tropics and parts of the North Atlantic.

Novel stochastic perturbation techniques are used to estimate model uncertainties in highly parametrized
oceanic processes such as eddy induced advection. Accounting for these parametrization uncertainties has a
positive impact on both reliability (from month three onwards) as well as forecast skill (from month eight
onwards). Skill improvements extend also to atmospheric variables such as two meter temperature, mostly in the
extratropical Pacific but also over the mid-latitude American continents, leading to improved skill in both oceanic
and atmospheric fields.

Additionally, observational uncertainties - as determined from two reference reanalysis used for ocean forecast
skill evaluation - are analysed. The choice of the observational reference affects the diagnosed forecast skill and
reliability throughout the entire ten-month forecasts but mostly during the first three months.

Hence, while model uncertainty impacts the skill of seasonal forecasts, observational uncertainty impacts
our assessment of that skill. Future ocean model development should therefore not only aim to reduce model
errors but simultaneously assess and estimate uncertainties.


