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Modeling the Gulf Stream, its separation from the
L, Open ocean pathway and transportrepresenta
1ajor challenge for Ocean General Circulation

— \V/¥aYe Fa -

_;) S talk, | want to present results from a set of twin
i 1ents using the NRL global HYCOM OGCM looking at the
or of the Gulf Stream (GS), in particular the separation from the
st and the open ocean pathway to the east

;';- d upon idealized studies recently published by Hurlburt and Hogan

— (DA O ,2008), Deep Western Boundary Current (DWBC) and eddy-driven

:a‘byssal flows help steer the GS

“The current 1/12 global HYCOM has a weak upper ocean and deep
eddy field and lacks to deep mean flows to help steer the GS

Increasing the resolution of the model increases the upper ocean and
deep eddy field and generates a robust deep mean flow

Lastly, assimilation of altimetric sea surface height (SSH) is as effective
as increasing the resolution in driving a robust abyssal circulation to
steer the GS and impacts the GS forecasts




Aplicaﬁ%"‘ﬁf—the dynamiecal evaluation to,eddy-
eselVihepecean general circulation modelssimulationss
SEITEXperments in the glopal medel:
SN TanoIng resolution™ /12 167172
SIVASSImIlating data
) _" ENncreases in the surface and deep water for both data assimilation
nd reselution increase

n experiments using different data assimilation techniques

= “Cooper-Haines layer adjustment
‘—-'.-' MODAS synthetic profiles
e Both technigues show similar improvements with better pathways,
greater penetration of the Stream to the east, increased MOC, increased
EKE in the upper and deep ocean and presence of key abyssal steering
currents




Eddy Kinetic Energy at the
SUrface inwthe Gulf*Stream
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b Deep Eday Kinetic'Energy.in the
= Gulf'Stream Region
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pact of Assimilating SSHE s

P MM OECast Sy/Sstems, data assimilation isused to force the
mm" SIOMEsempl eaeal I AIONMPLOVELIEa NIl \CONAITIONS
> nie "global HIY COM forecast system, assimilation Is

_)er ormed using the Navy Coupled Ocean Data
pSsimilation (NCODA, Cummings, QIRMS, 2005)

PR SSH'is not assimilated directly, but extended into the
| Jr_rterlor using either the layer adjustment technique of
ST Ifdoper and Haines or synthetic temperature and salinity
= profiles from the Modular Ocean Data Assimilation

System (MODAS, Barron, et al., JGR-Oceans, 2007)

* A set of twin experiments are performed with simulations
without assimilations and hindcasts with assimilation by
either Cooper-Haines or MODAS synthetic profiles
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ation on Mean Abyssal Currents in the Gulf Stream Region

Impact of qu
sing 2 Technique

a) 1/12° no assimilation
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Downward Projection of SSH from Satellite Altimetry:
poper-Haines (C-H) and Synthetic T and S Profiles (MOD
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c) 1/12° C-H assimilation

yrs 2004-2006

—abyssal currents at
72 W and 68.5 W
crossing beneath
the Gulf Stream

and the deep EKE

IS much larger
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Impact of aSS|m|Iat|ng SSH

g

SSSTinilation mserts eddy varlablllty Into the Gulf
SHEaImsystemmWwhich¥may ot hergenerated by
e s )trinsic instability of the Stream

S f'-_ﬁi'nserted upper ocean variability interacts to

'sfer eddy energy to the deep ocean and to

ok

Stream to maintain the model Stream similar to
the observed Stream

® The mean Gulf Stream 1s weaker than observed
at separation, but penetrates to the east farther
than the simulations without assimilation
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5-day and 14-day Forecasts in the Gulf

n from MODAS Assimilation Nowcasts

Mean near surface currents
a) Layer 6: 5-da foreca 5
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the Gulf
Stream pathway
is still maintained
but the mean

velocity and EKE

are reduced
further
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e impact on assimilation of SSH.on
he Gulf:Stream forecasts —

S NENnean Guli Stream characteristics are improved: by
gssiimilation, but the mean improvement does not lead to
Inproyediiorecasts

2 T ‘mean Gulf Stream with assimilation is much weaker

B ihan the observed Stream and is not as unstable as the
*;-*:':P ‘ohserved Stream

__———

= s \Without the instabilities the meanders of the Stream are
not generated Iin the forecasts, but the abyssal currents

generated through the assimilation persists to steer the
Stream In the forecasts




