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Evolution & Instability
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Ocean Biogeochemistry

Lévyet al. (2012)
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Observing the OceaBubmesoscale
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HF radar (Shay et al, 2003) SAR (McWilliams et al, 2009) SWOT (NASA, CNES,

short-lived
smallscale)
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L ~ 1km
U~0.1ms

Ocean gliders, AUVs & drifters Aircraft (hyperspectral NSFE 00|
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Nested Data Assimilation



Data Assimilation in Nested Models

A Quite a long history in NWP:

- nudging (e.g. Stauffer and Seaman,1994)

- EnKKe.g.Oigawaet al, 2018)

- 3D-Var (e.g. Xiao et al, 2005)

-4D-Var (e.g.Huvaet al, 2020)
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A More recent in ocean applications:

- EnKKVandebulkeet al, 2006; Barth et al, 2007)

- Var for tidal componentsl(ogutoy 2008)

-4D-Var (Simon et al, 2011)



Primary circulation
features and major in situ
observing systems.

A complex circulation
comprising a western
boundary current, and its
interactions with a network
of return flows on the
continental shelf.

The MidAtlantic Bight & Gulf of Maine Circulation
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OOI Pioneer Array

E Mesoscale Array (Gliders)
Adaptive Array (AUVs)

:I Frontal Array (moorings)

MTC/JAll Enhancements
MVCO upgrade (WHOI)
NOAA buoy met upgrades

Existing Assets
NOAA buoy

NOAA C-man stations
NERACOOS buoy

Line W moorings (WHOI)

SIO/CDIP buoy

MVCO (WHOI)

LISICOS mooring (UConn)
LEO -15 (Rutgers)

Rutgers glider

Browns Bank transect (BIO)

Northeast Channel transect (BIO)

Sentinel benthic study sites:
NEBO Project (WHOI)

Oleander Project

Processes
Schematic winter
circulation
Cross-shelf exchange




ROMS Triply Nested Configuratiop)

Forward Model SST
(no DA)

25 July 2015

Model circulation spans
the western boundary
current (i.e. Gulf Stream),
the energetic mesoscale
eddy environment, and
the complexsubmesoscale
circulation

Period considered:
26 April T 3 August 2015

Model includes:
- tides
- rivers
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COASTAL PIONEER ARRAY

INSHORE 95m
+ Profiler Mooring (CPO3ISPM)
« Surface Mooring (CPO3ISSM)
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one-way: obsin overlapping grid regions
assimilated in each overlapping grid.



4D-Var SST Estimates
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