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PDO SST Index and Surface Height EOF's as of Sep.28,2010
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'he SSH principal component has much less short
term variability than the conventional SST index

SSH provides a more robust index of the PDO state

Cummins, Lagerloef, and Mitchum (2005)
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Temperature (deg C) vs. depth along 158
(A) April-May 1998

ea Level Change: 1999-2002 Average minus 1993—-1997 Average
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gure 2.4 : (Left) Northeast Pacific satellite SSH difference between multi-year averages after minus before 1998, resembling the
incipal PDO pattern. The north-south CTD transect is shown near the southern perimeter of the SSH anomaly pattern. (Right)
arly CTD transects before and after the 1998 transition, showing extensive changes to the upper ocean heat content and thermoclin
ucture (courtesy J.Polovina and M.Seki, NOAA/NMFS, Honolulu).



t processes explain the coherent variations between SSH and SST 1n the
ortheast Pacific at interannual time and space scales?

1) What processes control SSH (and pycnocline depth)?
2) What are the processes that control SST?

answer these question using simple models and satellite observed
juantities.

a surface height Aviso gridded altimetry
a surface temperatures Reynolds gridded SST
1nds Ocean vector winds from QuikScat

>a surface velocities from OSCAR
CEP-2 heat fluxes



Sea surface height anomalies are due to displacements of

pycnocline
=0

o _ 7%/=_A_pWE o
ot 0x 0

Damping to climatology by unresolved ocean dynamics (mixing,
etc.) assumed spatially uniform

Integrate and form EOFs of both sides

Best fit for A-'=18 months and gAp/p = .02 m?/s.



SSH Observations Mode 1

SSH Model Mode 1
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Sbcit I denotes aa Vaiblersse gs SSH PDO index.
Follows approach of Chhak et al. (2009)

1zontal velocities have Ekman and geostrophic components:
Ugeo + Uekman; V = Vgeo+Vekman

1s Ekman pumping velocity

s wintertime mixed layer depth



Geostrophic Ekman
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