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Climatological MLD for March
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ECCO (Estimating the Circulation and Climate of the Ocean): (Lorbacher et al., 2006)

OWSP is correlated with average along Line Papa from Hovmoller
at 0.63 with zero lag.

OWSP is correlated with average along western portion of GOA from Hovmoller [ ’ |

at 0.63 with zero lag.

Western GOA average is correlated with average of Line Papa
[not including OWSP] at only 0.58 with zero lag.

Coherency analysis indicates much higher values of agreement (0.77-0.9)
at > 99% for specific periods of 3, 5, and 8-10 years for OWSP and
regions east and west of it.

MLD Anomalies (low-passed)
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The averaged MLD for Winter and Spring @ OWSF Obs ations vs del Pentads
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Dec. to May average of MLD anomalies: Observations are from Li et al. (2005)



Model vs. Argo stratification
climatology at OWSP

Observed Stratification (Argo)
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Complete Stratification Timeseries from Model (1970-2006)
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2003 MLD Anomaly
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Salinity at OWSP 2003-2004
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Interesting Features in MLD Trends *<»3

Winter [Jan through April, 1970-2006] MLD Trends (m/Century)

Deepening limb-like MLD features are suggestive of
Rossby waves and 2D turbulence.
(Maximenko et al., 2008).

Separation between arms agrees with the Rhines
Scale of about 300-500 km.
(Rhines , 1994).
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Conclusions

*  Spectral Nudging necessary for reasonable simulation of MLD.

*  Low frequency MLD variability along Line Papa can be reproduced.

e 2003 MLD anomaly was due to:

Increased stratification triggered by the NPGO (Victoria Mode).

the accompanying strong positive Ekman pumping (due to windstress curl
constructive interference), and

the anomalous prolonged net surface heat flux between 2000-2004 providing
positive buoyancy flux, and increasing upper layer stratification, and

a strong salinity (hence density contrast) anomaly core near historical base of winter
MLD resulting in increased stratification in 2001-2003.

*  MLD estimates at OWSP are somewhat representative of those along Line Papa (correlation
0.63). However, there is considerable variability throughout the Gulf of Alaska as a whole.
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What is Spectral Nudging? i
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ONLY SPECIFIED FREQUENCY BANDS ARE NUDGED TOWARD THE CLIMATOLOGY, AVOIDING DRIFT OVER LONG
SIMULATIONS ALLOWING THE HIGHER FREQUENCY DYNAMICS TO EVOLVE ACCORDING TO THE MODEL DYNAMICS

Benefits over Conventional Nudging:

1) Eddies are not suppressed

2) Does not introduce artificial lags in model response to forcing

3) Can vary “relaxation parameter” in nudges by frequency without detrimentally affecting other energy bands

l' ) | | As seen here “Conventional Nudging” smears
=——lI\ ) the variability and suppresses ocean dynamics
—— o ...Clearly not desirable 92
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