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ODYSEA is one of 4 satellite mission concepts now in phase A. NASA is scheduled to select 2 missions in 2025 as new Earth System Explorers (ESEs) for launch in 2030 and 2032. 
ODYSEA simultaneously measures ocean surface currents and winds to revolutionize understanding of air–sea interactions and surface current processes that impact the Earth system, 
influencing weather, marine ecosystems, and human wellbeing. Winds and currents shape the Earth system. However, critical characteristics of currents and wind–current interactions still
elude us because we lack direct measurements of global total surface currents and coincident winds ODYSEA will provide high-resolution measurements needed to unravel the 
mechanisms governing total surface currents and to resolve long-standing controversies about the fundamental physics governing air–sea interactions. For operational agencies, ODYSEA 
will enable all-new capabilities in monitoring and forecasting of the weather and the ocean, fisheries management, marine navigation, and maritime search and rescue, leading to safer and 
more prosperous lives for humans at sea and on land.

QUI ?WHAT ?

ODYSEA’s design maximizes the swath width (1500 km) to 
give access to high frequency currents with daily revisits
over most of the ocean. 

More importantly the joint measurements of winds and 
currents will allow the first measurement of « wind work »: 
the flux of kinetic energy between the atmosphere and 
ocean, with very important impacts on ocean and 
atmosphere. 

ODYSEA will ideally complement the missions measuring
winds at other times of the day: 
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Measuring the « total surface current » is a big change
from « gestrophic » or « geostrophic+Ekman »
currents: the first is not divergent, the second has
convergence areas that are not consistent with know
areas of accumulation of marine litter

ODYSEA improves wind and current observations relative to PoR satellites (§ D.1.5 ) by 
providing (A) 5x higher resolution winds with

(B) much better resolution/coverage/sampling. 
(C) This improves wind-stress curl estimates, important for understanding

atmospheric and oceanic processes; curl is normalized by ƒ, the Coriolis frequency. 

(D) ODYSEA resolves total surface current features that are not detectable with existing
capabilities (*which measure only geostrophic + Ekman currents, see Fig. D -2 ), with (E) 
much better coverage of global total surface currents. (F) This allows new breakthroughs in 
understanding how small-scale current structures (depicted here using curl) modify the 
atmosphere. The shaded areas in B and E indicate spatial-temporal resolution and 
coverage that enable transformative science and applications.
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