Subtropical - Tropical Pathways:
A personal view

Meghan Cronin

NOAA Pacific Marine Environmental Laboratory
C&GC Fellow in 1993-95
(Host: Mike McPhaden at NOAA PMEL)

From: Rothstein and Chen (1996)



Net heat flux into top of atmosphere
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Latitudinal imbalance of heating
at top of the ocean requires a net

meridional transport of heat
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Meander life cycle
similar to mid-
latitude storms

Heat Is
transported
across front by
eddies

Pre-C&GC: Eddy-mean flow
Interaction in the Gulf Stream

How are eddies formed? How do the
feedback onto steady-state?
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C&GC Project: Coupled Ocean Atmosphere Response

Experiment (host: M. McPhaden at NOAA PMEL)
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Post-field phase observations, analysis & modeling Enhanced observing period



Surface heating at equator can generate wave train & T TR
In atmosphere and teleconnections to mid-latidude £
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coupling of the atmosphere
and ocean In the tropics.
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Ocean responds to Westerly Wind Bursts by accelerating eastward ...
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Ocean response to WWB:

* Eastward wind jet

* Subsurface counter jet “reversing
jet” balanced by pressure gradient
* Kelvin Wave, Rossby Wave,...

* Net surface heat loss & rainfall

* SST cooling & SSS freshening

* Meridional convergence onto
equator

* Mixed layer deepening

* (Salinity stratified barrier layer)

Excess heat in Warm Pool is
carried away by eddy

advection assoclated with
WWBU'T’

October 1992 WWB at 0 156E

fo

ih o Mk
vAZAVae

TIT T T I AT IO IT T T[T T oo T
> 25 30 5 1015 20 25 30 5 1o

SEP ocT N
(b) U (em &™)
a1

1

depthr (m)

2025 30 0 1015 20 23 A0 5 10
SEF OCT W

€ v lom s

FV"' T'”w
E i

=il TTITTT T TITTTIT ITT TIT ToT ToTT |||||||||||||-
1!}25.3l|3 5 1015 2D 25 Iil:lI S5 1o
SERP OcT MO
1992

o | -
E B n
aﬁi:\/ by w\f U\J?
150 nl
& -mo 5
—as0 -
=300 —frrrTTIrT™T I T I AT I LLLLLLL R
2 25 30 5 10 15 20 25 3> 5 140
SER acT M
(8) T (°C)
o
s
40
ac

20025 3D 5 10 10 20 OB5 3G O 10
sEP acT MO

Yy S {psu)

depth ()

2 25 30 & 1016 20 25 3> § 10

SER acT
1992

MO

After: Cronin and McPhaden (2002)




(a) Rain and Zonal Wind  (b) BLT and Rain (¢) BLT and Zonal Wind
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Proven technology... Atmospheric transportis 0 at ITCZ
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Why is ITCZ and thermal
equator north of equator?

$5T (C), surface winds (ms™! Precipitotion (mmday™ .
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Pre-field phase observations, analysis & modeling . Intensive field work . Meetings/workshops
Post-field phase observations, analysis & modeling Enhanced observing period
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» Buoys suffered losses
due to fishing related
vandalism.
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Have buoy...
can travel...

Can variations in the Kuroshio
Extension affect overlying
atmosphere? Winds? Storm
development? Storm track?

How is the large net heat loss
maintained by Kuroshio?
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Kuroshio Extension
System Study (KESS)

IS @ 2-year process
study funded by NSF
(started June 2004)
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Kuroshio Extension
Observatory (KEO) is
one of NOAA’s most

recent contributions to
the global network of
OceanSITES time
series reference sites.
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Kuroshio Extension Observatory (KEO) — Mozilla Firefox
Miew Go  Bookmarks Tools  Help

<§| - [_L) b @ @ I [ ] httpedwasew pmel noaa.goyskeos ﬂ © Go I@,

\& Getting Started ) Latest Headlines

@ Mational Oceanic and Atmospheric Administration / Pacific Marine Environmental Labor

Kuroshio Extension

‘@ contribution to the global network of time

| Home | Overview | Technical | Data Related Programs | Site Map |

As a contribution to the global network of Ccean=ITES time
series reference sites, in June 2004, a surface buoy was
deployed in the Kuroshio Extension recirculation gyre, at

144 5°E, 32.3°N. The buoy carries a suite of sensors to monitor
heat, moisture and momentum fluxes, and upper ocean
temperature and salinity. In June 2005, the buoy will carry air
and sea surface plO2 sensors to monitor the CO2 exchange
between the atmosphere and ocean.

Lead: Dr. Meghan Cronin NOAA f FMEL
Lead Engineer: Mr. Christian Meinig NOAA F PMEL
Lead Carbon Scientist: Ur. Christopher Sabine NOAA  FMEL

The KECQ fime sarigs refarence site is sponsorad by the National
Cleaanic and Atmosphanc Administration (NCOAA) Ciffice of
Climate Chsensations (QCO),

The KEC buoy

Hore | Cherview | Technical | Data | Belated Programs | Site Wap

Pacific Marine Environmmental Laboratory KEQ webrmaster
7600 mand PointWay NE  DOC | MOAS | DAR | PMEL
Seatte, WA DE11S  Privacy Policy | Disclaimer




Asian dust storms are
rich in 1ron and other
micro-nutrients

The largest sink of carbon

IN the North Pacific i1s In
the Kuroshio Extension

How do dust clouds affect the ocean
biological pump and carbon cycle?

Annual Flux (Wanninkhof Gas Exchange}

Takahashi et al. 1997

98-7654-32-10123456789
Net Flux (102 grams C yr' in each 4" x 5" area)

...and the largest source is in the
equatorial cold tongue upwelling region.

These source and sink regions are
expressions of the subtropical meridional
overturning cell.




Thanks

NOAA C&GC Postdoctoral Program
for setting me on this path !




