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Flux Accuracies and Processes
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Air-Sea Related Processes

-

10108 /,/ \.\\
,Anthropogenlc;
100 years _4--=Global  /
L7\ Warniing.”
1098 /, \)—ﬁ’ \\‘
10 years oo 3
8 Southern & ,'
10°s Oscillation NAO /'
/4
1 year J
7 >
10’s )
Boundary P
1 month Currents, Ocean OSﬂlatIOD,’
106 Fronts & Eddies ol
s - | ammeme===
1 week g
MeSoscale and'\
5 Shoderscale
1 daylo S _--"hysical-biological
,/’ Interaction
'I' Shelf A!(:S‘ea,.:ﬂ
10%s |\ nteration | e
“«o_Processes.-~ N
Som=msE s B
1 hour MABL Deep
103< Turbulence I I Convecion I I I I

10m 100m 1km 10km 100km 103km 10%km

10°km



Intermittent and extreme events govern air-sea exchange
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Air-Sea Related Processes
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2021 United Nations Decade
‘{OHSIS@L 2030 for Sustainable Development

Observing Air-Sea Interactions
Strategy (OASIS) is harmonizing
community recommendations

from OceanObs’19 and UN

Decade Laboratories...
...into three Grand Ildeas

NASA + NOAA
Includes ODYSEA satellite proposal

NSF (e.g. OOI) & NOAA
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Improved Earth
system (including
ecosystem) forecasts
for a predicted,
clean, accessible,
healthy, safe &
productive ocean

Improved ocean

" information

serving
stakeholders
around the world

Grand ldea #3
Improved models
& understanding of
air-sea interaction

= processes
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N Grand Idea #2

Satellites optimized

™ for air-sea fluxes

Grand ldea #1

A globally distributed
in situ air-sea
observing network
built around an
expanded array of
time series stations
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OceanObs’19 vision for a flux observing system

Infrastructure wish list:

1. Maintain Argoarrayto
capture ocean’s evolving
reservoir of heat,
freshwater, etc.

2. Flux moorings---especiallyin
Southern Ocean. Lack of

observationsin Southern

Ocean high wind/high fetch
conditions.

3. Process studies to unravel
physics

OASIS Grand Idea #1:
Implicitinclusion of NOAA
buoysand NSF Ocean
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Observatories Initiative sites, as
well as contributionsfrom
international partners
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Improved Earth

202 United Nations Decade ' p ' system (including
of Ocean Science xetal. (i ecosystem) forecasts
2030 for Sustainable Development gt 4 for a predicted,
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healthy, safe &
productive ocean

Your question:

Improved ocean
*information
serving
stakeholders
around the world

What opportunities exist for partnership
within or outside NSF to do this work?

Grand Idea #3
Improved models
& understanding of
air-sea interaction
D processes

...into three Grand Ildeas NSF

NASA + NOAA

G ' Grand Idea #2
Includes ODYSEA satellite propos‘_’al,

Satellites optimized
' for air-sea fluxes

. T o Grand ldea #1
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NSF and potential satellite missions l l d

What’s coming?

* Momentum fluxes (winds and currents):

 Harmony (European Space Agency, 2029 launch)

 ODYSEA (Ocean Dynamics and Surface Exchange with the Atmosphere, JPL-
CNES Phase A proposal due March 20, 2025. Doppler scatterometer, proposed
for 2030 or 2032 launch)

* Turbulent heat fluxes (plus latent heat)
e CIMR (European Space Agency, 2025 launch, high-res all-weather SST)

* Butterfly (near surface temperature, humidity, + SST, wind) to be re-proposed
to NASA



Partnership opportunities

 Calibration and validation phase

* Model of SWOT satellite Adopt-A-Crossover program which mobilized ~20-30
research groups to carry out observations coordinated with satellite cal/val

 Validation across a range of conditions

* Process studies coordinated with new satellite observations
* Early adopter initiatives



Final comments

* Multi-scale observations and analysis
needed to cover full range of processes
(and interplay between scales)

* Importance of full transition zone, from
base of mixed layer to top of marine
atmospheric boundary layer
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