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KESS Objectives

The overall goal of KESS is to identify and quantify the
dynamic and thermodynamic processes governing the
variability of and the interaction between the Kuroshio
Extension and the recirculation gyres:

— To understand processes coupling the baroclinic and
barotropic circulation and variability

— To determine and quantify cross-frontal exchange
processes in the Kuroshio Extension

— To determine the processes that govern the strength
and structure of the recirculation gyres — its
position, elongation, stratification, and
subtropical mode water formation within
the gyres
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Kuroshio Extension System Study T2t 2008
The warm, northward-flowing waters of the Kuroshio ) KESS Otmorving Amray ] CTD data added.
western boundary current leave the Japanese coast to
flow eastward into the North Pacific as a free jet —
the Kuroshio Extension. The Kuroshio Extension forms

AUGUST 20, 2008
CPIES data added.

a vigorously meandering boundary between the warm JuLy 10, 2008

subtropical and cold northern waters of the Pacific. A ..ufe. T Current Meter data added.
recirculation gyre exists to the south of the Kuroshio "= ' = MAY 14, 2008
Extension. Another may exist to the north. Thisisalso ) : “A Moored Profiler data added.
one of the most intense air sea heat exchange regions
on the globe, where the warm Kuroshio waters
encounter the cold dry air masses coming from the
Asian continent. The Kuroshio Extension system
exhibits variations which strongly affect North American climate. Among the diverse fields that will

benefit from this work are fisheries and climate research, and understanding storm tracks. DECEMBER 15, 2007
Read more » Theory discussion added.

APRIL 29, 2008
New publication added.

# Profiler/ADCP/ON ™ Profiling Ploat Deploysent

MARCH 11, 2008
Presentations added.

DECEMBER 8, 2007
Modeling results.

. . . NOVEMBER 29, 2007
Science Highlights ’
Slideshow of photos added to each

KEO Surface Buoy I " sapcp cruise page.
KEO mooring carries a suite 3 KESS cruises included

3 ? NOVEMBER 20, 2007
of meteorological sensors to , | data from a hull-mounted . . X
measure winds, air Acoustic Doppler Current 1/10° POP model information added.

temperature, relative Profiler (SADCP), which NOVEMBER 12, 2007

humidi infall, and sola red th locity of o
T vl measu e velocity o Added abstracts for each publication.
and longwave radiation. the upper-ocean currents
below the ship. NOVEMBER 8, 2007

New XBT section for 2006 cruise.
OCTOBER 20, 2007

New Principal Investigators page.
OCTOBER 12, 2007

New look to the site.
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DATA PRODUCTS
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PRESENTATIONS

Data Products

Argo | CPIES | CTD | Mooring | KEO Buoy | Model | Other

Argo Profiling Floats
University of Hawaii Argo Profiling Floats Data Page

CPIES Data from GSO/URI

Shown below is the KESS CPIES/PIES array superimposed on Smith and Sandwell bathymetry contoured every
1000 m. The CPIES/PIES were moored in water depths ranging from 5300 m on the western side of the array to
6300 m in the east. Data are available for 46 sites (Sites File lists nominal positions and bottom depths). Site
designator is given in the upper left hand corner and IES serial number is listed under the triangles. Black is for
CPIES sites, red for PIES sites, magenta specifies sites where only telemetry was taken, and yellow designates
where instruments were CPIES in 2005, but PIES in 2006. The measurements were made during April 2004 to
July 2006 under the sponsorship of the National Science Foundation. The measured quantities include pressure,
vertical acoustic round-trip travel time, and currents. All data files in the CPIES archive are provided in ASCII
format.

aof - : . . CONTENTS of HOURLY FILES

There are up to three files for each instrument,
where XX is the site designator and YYY is the IES
serial number:

prs/XX_SNYYY.dat -- pressure in decibars

tau/XX_SNYYY.dat -- vertical acoustic travel
time in seconds

currents/XX_SNYYY.dat -- u,v velocities in
cm/sec

These are the highest quality versions of the data
after the least amount of processing. Large data
spikes (outliers) and long term drifts have been
removed from these records. Details of the
processing are provided in the data report. Each
file contains year, month, day, hour, minute,
second and either pressure, travel time or
currents. Missing data values are indicated by
NaN.
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CONTENTS of 72 HR LOWPASSED FILES
There are up to three files for each instrument, where XX is the site designator:
e prs/XX.dat -- leveled, demeaned pressure in decibars

o tau/XX.dat -- vertical acoustic travel time from 0 to 1400 dbar in seconds

e currents/XX.dat -- u,v velocities in cm/sec




KESS Profiler Mooring Observations

Upper ocean time—averaged vectors Deep ocean time—averaged vectors
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—  Altimetry ) 3500 m
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Time-average over KESS period of current meter records, overlaid
with average sea surface height contours. (Jayne, et al., Deep-Sea
Research |, 2009)
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Example of external eddy triggering growth
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Upper meanders (trough c, black contours; crest d, gray contours)
propagate downstream along the jet.
Deep eddies (highs: red; lows: blue) propagate NNE-SSW across the jet.

Growth occurs from interaction with pre-existing deep
eddies if they encounter each other with the deep offset
1/6-1/4 wavelength ahead of the upper meander.




Bond et al. JGR 2011: Upper-ocean response to typhoon Choi-Wan as
measured by the Kuroshio Extension Observatory (KEO) mooring.
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Cronin et al. DSR Il In Press: Formation and erosion of the seasonal
thermocline in the Kuroshio Extension recirculation gyre.
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Subtropical Mode Water
KEO (surface) and KESS-7 (subsurface) moorings
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North Pacific Subtropical Mode Water

Masuzawa (1969)

Quasi-decadal variability of NPSTMW volume:

o volume min toward the end of each decade,

oo S at the time of PDO phase shift (from warm to cool)
' (e.g. Davis et al., 2011)

160"W 1
ions: dd lvi ° del I
Observations: Argo floats Eddy-resolving (0.1°) POP model results
x10" NPSTMW volume
T T T T
. - 12 .
5510 T = monthly averaged NFSTMW Volume
10k ~— anually averaged NPSTMW Volume

B8
Eéss— 8-
3]
E o Bl
2
= 45 4
=
5 2r

35— - 1 1 1 1

: 95 96 a7 95 99 2000 m 02 03 04
23004 Zﬂlﬂﬁ Zﬂ‘ﬂs 20‘07 ZB‘BB 2009 2010 2011 2012 time [yrs)
time NPSTMW volume vs density

Fotential Density

24.6

0 95 96 g7 98 99 2000 01 0z 03 04
Year

Provided by I. Cerovecki (Scripr%é)

2004 2005 2008 2007 2008 2009 2010 2011 202

time



Atmospheric Sounding Probes Ocean's Effect on Climate
Y. Tanimoto (2009, J Climate)
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US CLIVAR WBC ........., ' Hot-Spot: A new

~ stratosphere heat °
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In 2014: Mode water Ventilation Experiment (MoVE)
Lead PIl: Shang-Ping Xie (with funding from China)
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