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Tab.1 NRMS statistics of three different Stokes drift approximations in various wind speeds and wave ages
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3. Phillips 0.0086 0.0662 0.0771 0.0951
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Fig.3 The annual average zonal (left) and meridional (right) relative deviation of ageostrophic currents calculated by three different
Stokes drift approximations: (a) wind speed at 10m height(The latitudinal direction is positive to the east and the meridional direction is
positive to the north); (b) relative deviation of the monochromatic profile (¢) relative deviation of the exponential profile (d) relative
deviation of Phillips profile
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Fig. 4 The zonal average of annual average ageostrophic currents calculated by three different Stokes drift approximations: (a)
zonal average of moduli of annual average wind speed; (b) zonal average of moduli of annual average ageostrophic currents
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Fig.5 Trajectories of the Lagrangian drifters for validating the calculated ocean surface currents
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Tab.2 Comparison between the Lagrangian velocities calculated by various Stokes drift formulas and the Lagrangian drifter

observations
(m/s)

ID e Phillips e Phillips
39994 1247 0.8624 0.8565 0.8591 0.8620 0.0856 0.0865 0.0859 0.0856
39994 1247 0.8443 0.8347 0.8426 0.8447 0.0728 0.0759 0.0733 0.0725
41407 1202 0.8927 0.8881 0.8904 0.8933 0.1708 0.1846 0.1781 0.1731
41407 1202 0.6203 0.6166 0.6173 0.6206 0.1023 0.1025 0.1034 0.1023
101927 1457 0.9022 0.8983 0.8991 0.9020 0.1850 0.2029 0.1931 0.1858
101927 1457 0.6267 0.6158 0.6197 0.6261 0.1165 0.1169 0.1180 0.1166
107600 1457 0.8298 0.8292 0.8291 0.8297 0.1930 0.1941 0.1953 0.1930
107600 1457 0.7689 0.7657 0.7661 0.7695 0.1698 0.1729 0.1722 0.1696
109463 1379 0.7430 0.7340 0.7408 0.7427 0.0959 0.1021 0.0991 0.0962
109463 1379 0.7124 0.7060 0.7141 0.7124 0.1047 0.1062 0.1044 0.1047
109599 1457 0.8294 0.8219 0.8249 0.8290 0.1209 0.1215 0.1211 0.1209
109599 1457 0.6937 0.6857 0.6963 0.6927 0.1177 0.1202 0.1172 0.1179
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THE IMPACT OF THE ACCURACY OF STOKES DRIFT APPROXIMATION ON
ESTIMATION OF OCEAN SURFACE CURRENT

BAI Chuan-Qi, SONG Jin-Bao, CHEN Hui
(Ocean College, Zhejiang University, Zhoushan 316000, China)

Abstract Based on a wave-modified Ekman model, we studied the influence of accuracy of three Stokes drift
approximations (the monochromatic wave profile, the exponential integral profile, and the Phillips profile) on the
estimation of ocean surface currents. The total sea surface currents consist of two terms: geostrophic currents calculated
from the sea surface height (SSH) and ageostrophic current obtained from the results of WAVEWATCH II1. We validated
the estimated currents by in-situ Lagrangian drifter observations. The result shows that with the improvement of the
accuracy of Stokes drift approximation, the calculated Larangian velocities are closer to the results of the spectrum integral
formula and the Lagrangian drifter observations. Compared with the result of spectrum integral formula, the average
relative deviation of the monochromatic wave profile is 0.0834, while the exponential integral profile is 0.0392, and the
Phillips profile is 0.0101. This suggests that the Phillips profile did a good approximation to the spectral integral formula at
various wind speeds. At low wind speeds, the estimation error of the ocean surface currents caused by the accuracy of the
Stokes drift approximation is neglectable. However, with an increase of wind speed, the deviation caused by the accuracy
of the approximation would become considerable, for which the Phillips profile should be adapted in the calculation of the
Stokes drift to avoid the errors.

Key words wave-modified Ekman model; WAVEWATCH III; Stokes drift approximation; ocean surface currents



