Influence of shallow precipitating convection on
near-surface wind speed, directionality and stress
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Muilti-scale flows in the presence of various shallow cloud fields

EUREC4A field measurements allow to revive early budget studies

* JOANNE: circular d d 85 circles, 13 flight days): ) — s What we find:
' areu ar gropsonde arrays.( cITCIes, ) 9 ays) —— Febo - In the direction of the flow, a mean flux divergence (friction) exists
meso-scale divergence, pressure gradients and winds are used to e over a 1.5 km deep Ekman layer

construct the momentum budget . L :
- From the frictional profile, an average near-surface momentum flux

of ~ 0.1 Nm-2 is derived, in line with the Saildrone, but with
significant deviations from day to day that reflect the presence of
(presumably convectively-driven) mesoscale flows

- Shallow convection accelerates and acts to veer the surface wind,
opposing the friction-induced cross-isobaric wind turning

* In-situ turbulence measurements:
- profiles: the French ATR Safire aircraft legs within the circle
- profiles: the Unmanned Airborne Vehicle CU RAAVEN

- near-surface: the NOAA Saildrone in the trade-wind alley .
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* Flights sample mesoscale variability in divergence ~ 200 km

(Figure to the right) - in-situ measurements show large spatial variability of momentum
N fluxes, with a non-negligible contribution of mesoscales
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