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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.
WH AT ? 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.

OBJECTIVES

20 5 Determine it wind-current coupling ODYSEA’s Ka-band Doppler Scatterometer

¥ impacts the positions of major . :
pd P o fJ Provides the first-ever global measure of total surface currents.
qurents arn Fauses rf)tat'on '.n Su.r ace Includes simultaneous ocean vector winds with improved resolution for
winds that drives vertical motion in the coupled air-sea science and applications closer than ever to the coast.

atmosphere.

—~~ Determine how surface currents

¥ exchange kinetic energy at large
and small scales and whether surface
current response to wind is stronger when
the ocean surface mixed layer is shallower.

//, Incorporate total surface current
#~ andsimultaneous wind
measurements in ocean and coupled
ocean-atmosphere models at NOAA, DoD, e
and Mercator Ocean International. Total Surface Currents

IMPACTS

Enhancing Ocean Applications Improving Weather Predictions Enhanced Earth System

Ocean forecasting, ecosystem and Weather forecasting, high Understanding

fisheries management, search and wind/wave warnings, coastal Global ocean surface currents,

rescue, ship-routing optimization, hazards ocean-atmosphere exchanges,
marine pollutant tracking Earth system predictions

ODYSEA's design maximizes the swath width (1500 km) to

e C o .'-:'T\I

siceus 3 . <l BRa | give access to high frequency currents with daily revisits Series —
Lm0 R over most of the ocean.

12

11

OceanSat

OceanSat-3/3A 2022 - 2030 .
(India)

Spun & t
Payload ————>J i
Structure =

10
Metop SG

More importantly the joint measurements of winds and Watip 50 2026 =204 (Europe)
instrument currents will allow the first measurement of « wind work »: 9 ODYSEA Doppler 3
- ntenna . . -
2?{’?‘33;2‘)‘ the flux of kinetic energy between the atmosphere and Harmony 2029-= 2004 Harmony il
Yk P ST e T ol /IR \ X A NP
- / (Europe)

ocean, with very important impacts on ocean and

= WSF-M 2024 - 2035
ﬁ;;fzg‘ot]f i;d" g Rotatin L Sice atmosphere. CIMR
Evs ! AN <1.5km 8 (Europe, passive)
' e Az. Pat
e N . . CIMR 2029 - 2042 WSF-M
DopplerScatt // 2.2 km ODYSEA will ideally complement the missions measuring (USS., passive)
Concept (2013) El. Pat. . . ) -
Nadi
et 39 km winds at other times of the day: ODYSEA i
Vector Winds | |
a0 Program of Record ODYSEA o __100 ODYSEA e o Program of Record ODYSEA e
L S . ' =
B = & O | @ QuikSCAT a5 Tt\f
2 S tive | | | _GTTWAASCATS s s Geostrophy only Ek |
g 38 ~ 60 | @COWWR g 38 A vallite altiat - man only
© S AR M. & g .
= 24 § ~ ' ‘H ' , P AR - ’
150 154 158 150 154 158 S 20| i 150 154 158 150 154 158 "
Longitude (deg) Longitude (deg) = y. SAR Longitude (deg) Longitude (deg)
@ 0 :
\ — & 1 25 5 10 20 40 80 160 320 EE— S
0.0 5 10 15 20 25 30 : : : . -0.10 -0.05 0.00 0.05 0.10
Wind Speed (m/s) Uselts Wind Spacial Reschution (fom) Wind Stress Curl / f (N s m?)

Qv.

Total Surface Currents o

& __100 |
1g Program of Record ~ ODYSEA = ODYSEA e SRS, R {G
S ;, 80! transformative . | S ‘ g s L
s S olutior | g7
2 36 g 60|co 2 36
"g 35 :”' T USSR SO T AU B :"== 33 1 . . .
L g 3 a4 : Measuring the « total surface current » is a big change
20 . , £
166 168 170 166 168 170 ‘é Harmony .:SWOT i 166 168 170 166 168 170 i I
Longitude (deg) Longitude (deg) g 0 ® sAR @ Coastal Radar Alt}.r_‘!?etry Longitude (deg) Longitude (deg) from « gEStrOphlc » o or « gEOStrOph|C+Ekman »
| S 1 28 5 10 20 40 80 160 320 m— | — currents: the first is not divergent, the second has
0.0 a— o o= 08 1.0 it Dashed c1’rcs7:sl1'nd?crartee"t egsattr'; h/’gscou:'gg?s( ") 1.0 03 o 05 10 . .
Current Speed (im/¢) " or a lack of one vector component CumentGurt/] 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
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(D) ODYSEA resolves total surface current features that are not detectable with existing kinetic energy __
capabilities (*which measure only geostrophic + Ekman currents, see Fig. D -2 ), with (E) gt ™ /Sﬁ Y climatolooy CSE

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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