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ERA*: Towards an eddy resolving ocean forcing
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High-resolution satellite derived sea surface wind data, such as those from scatterometers, are increasingly
required for operational monitoring and forecasting of the ocean. We present an improved version of ERA*,
an ocean forcing product which keeps the time and space coverage of atmospheric model fields, but adds the
accurately observed local mean and variability of wind scatterometers, to make these datasets suitable for, among
others, high-resolution ocean forcing.

Recent attempts of combining scatterometer data and numerical weather prediction (NWP) outputs, i.e.
blended ocean forcing products, allows for an increased temporal resolution (e.g., daily) but generally only
resolves NWP spatial scales of about 100-150 km. Therefore, information on the wind-current interaction,
the diurnal wind cycle and the wind variability in moist convection areas is lost in such products. Moreover,
known systematic NWP model (parameterization) errors are in fact propagated at times and locations where
no scatterometer winds are available. The alternative, direct forcing from NWP results in even more extensive
physical drawbacks. We propose to maintain the increased temporal coverage in a gridded wind and stress product
(ERA*), but also to maintain the most beneficial physical qualities of the scatterometer winds, i.e. 25-km spatial
resolution, wind-current interaction, variability due to moist convection, etc., and, at the same time correct the
large-scale NWP parameterization and dynamical errors. Additionally, we correct these winds for the effects of
atmospheric stability and mass density, using stress equivalent 10 m winds, U10S.

A scatterometer-based correction, using accurate, unbiased, high spatial resolution ocean vector winds from
several scatterometers, i.e. the Advanced Scatterometers (ASCATS) on board Metop satellites and the OSCAT
scatterometer onboard Oceansat-2, is proposed as a new angle to tackle this problem, i.e. to reduce NWP local
wind biases accounting for satellite sampling characteristics. Since ERA local biases are relatively persistent over
time but such persistence is regionally dependent (e.g., persistency is longer in the tropics than in the extratropics),
we test different configurations of ERA*, i.e. with different temporal windows (from 1 to 5 days) and varying
number of scatterometers (i.e. different combinations of the above mentioned scatterometer systems) to find the
best quality forcing product.

The new ERA* gridded ocean forcing product is validated against independent scatterometer data, i.e. the
25-km HSCAT (onboard HY-2A) wind product. HSCAT is a good wind reference since the orbit pass (6am/6pm)
is very different from that of ASCAT-A/B (9:30am/9:30pm) and OSCAT (12:00am/12:00pm). Globally, there is a
reduction of the vector root-mean-square error in ERA* w.r.t. ERA interim of more than 10%. Overall, the 1-day
temporal window and the multiple scatterometer correction lead to the best quality ERA* global wind product,
although such wind quality depends on the region. In particular, this ERA* product outperforms ERA in the
tropics, where moist convection and wind-current interaction are not well resolved by the latter. Scores of the
bias and standard deviation error support the above statements. Moreover, in contrast with ERA, ERA* is able to
resolve eddy scales similar to those resolved by scatterometers, as shown by wind spectral analysis.



