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1) Motivation and datasets

Global climate simulations do not capture the exact time history making it difficult to compare them with observations and assess their skills in reproducing climate conditions. Since
ocean waves are not included in climate simulations, the Coordinated Ocean Wave Climate Project (COWCLIP) set forth an international effort to generate future wave climate scenarios
(e.g. Mori et al., 2010; Hemer et al., 2012; Semedo et al., 2013). Most studies verify the wave climate projections by comparing with wave hindcasts (e.g. Hemer and Trenham, 2015).

In this work, our goal is to asses a 7-member dynamical wave climate ensemble, produced using EC-Earth winds with altimeter observations with the 2 main objections:

1) Sample the wave simulations so that the statistical properties match those of the altimeters (the altimeter measurements changes in time and space! e.g. Figure 1).
2) Compare the near surface wind speeds (U10) and significant wave heights (Hs) to the altimeter observations

Merged Altimeters (1996-2005): U10 & Hs from many altimeter platforms are quality controlled with sensor biased removed by Queffeulou and Croize-Fillon (2016). For the period
analyzed 1996-2005 we have 6 missions ERS1, ERS2, ENVISAT, TOPEX, JASON1, and GFO.

Wave simulations: Seven wave simulations were produced by forcing WAM with U10 from EC-Earth on a 1-degree grid for 1970-2005.
Systematic sampling: performed the best out of several sampling techniques so it was simulate the altimeter coverage in time and space from the climate simulations.
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_ _ _ _ _ _ _ Figure 1: Example Hs time series from the North Atlantic
Figure 2: Wind speed (U10) (a,b,c) and wave height Hs (d,e,f) comparisons of the median (P50) in units of ms (20W.46N). The black dots shows wave simulations, the

and m respectively. (a,d) are the altimeter observations for reference. (b,e) display the difference between PC20-E blue circles show the altimeter Hs. and the red line
and the altimeters. (c,f) display the standard deviation of 7-member ensemble. shows the number of altimeter samples per month.

» EC-Earth underestimates U10 majority of the globe. Despite the U10 underestimation, Hs are overestimated. » It is essential to capture the statistical properties of the
Note that the inter-model variability is small in relation to the model-altimeter differences. altimeters and this is difficult since the number of satellite

observations changes in time and space
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2 _ Lo L e e Figure 4: Mean annual variability (MAV) of the wind speed (a,b) and significant wave height (c,d) given
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Alimeler GO ms) Altimeter Hs (m) In a percentage. Panels (a,c) display the altimeter observations for reference and (b,d) display the
difference between the average MAV for PC20-E and the altimeters.

Figure 3: Probability density functions for U10 (a) and Hs (b) for each
ensemble member and the altimeters. Quantile-quantile comparisons MAV — (ﬂ)
for U10 (c) and Hs (d) for each ensemble member and the altimeters. T

» The EC-Earth simulations underestimate U10. The discrepancies where index i refers to the year, o the standard deviation, and the overbar denotes average.

are the same_fo_r all wind speeds - meaning the model Is capturing the » The altimeter observations agree with CFSR (Stopa et al., 2013). EC-Earth U10 has more seasonal
Important statistical properties. variability than the altimeters with the strongest variability in the Southern Ocean.

> The wave simulations overestimate Hs: Hs<3 m & Hs>5.5 m are » The model underestimates the Hs seasonality by as much as 15% but typically 4-8%. It is possible
overestimated by 10-30 cm. the physical parameterizations in the wave model are not responding correctly to the input.
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