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1-Context: decadal ENSO 3-Secalis-2 data (Dec 2004) >-Secalis-2 transports 7-Towards a regional Programme:

1 : South Pacific thermocline waters The second cruise of the series is analyzed here. Salinities show the conspicu- L serevomammers Northward transports cumula- The SECALIS cruises contributed to the design of the
mO u atlon are transported from the subtropical ous maximum corresponding to the South Pacific Eastern Subtropical Mode Lol — A~ tive from New Caledonia (dashed Southwest Paclfic Ocean Circulation and Climate Ex-
gyre center in the westward flowing Water carried by the SEC, at 200m (6=25kg/m3) between New Caledonia and line=before inversion): —r — periment (www.ird.nc/UR65/SPICE), aimed at under-
South Equatorial Current (SEC), to- Vanuatu. g The North Caledonian Jet (NCJ) N SAEA L S standing the role of the Southwest Pacific Ocean in the
wards  the southwestern Pacific The geostrophic flow displays a series of jets that extend much deeper than the- transports 6+/-0.75v above 0=26 > (TR large scale decadal climate modulation of both ENSO
Ocean-a major circulation pathway thermocline. The reason for the deep extent of those jets is not fully understood e (350m) near the North tip of New d ok S ST | R and the Tasman Sea.
from the subtropics to the equator ' Caledonia. The transport below the ! 1 i L ' SPICE objectives are to:
and to the southern ocean. The effect salinity maximum reaches deep ° R e = 1-Develop an observational program to survey the cur-
of the transit in the Coral Sea is po- ] : B D S s m—— ! with another 10+/-2 Sv essentially | < : | rents in the Coral, Solomon and Tasman Seas
tentially of great importance to tropi- 24 above 1000 m. A northwestward ° e, ' 2-Combine observations and modeling to devise an effi-
cal climate prediction because - . - SR o) jet of similar magnitude is found O > . g cient monitoring program
changes in either the temperature or £ g 1o : south of Vanuatu (SVJ). ' : e S en 3-Determine southwest Pacific air-sea fluxes and their
the amount of water arriving at the : . . P 1 oy o effects on local climate.

| === Glider section
55 : @® Mooring line

equator have the capability to modu-
Origins of water particles emerg- late the ENSO cycle and thereby pro-
ing in June 1998 in the Nino-3 duce basin-scale climate feedbacks.

region in an ocean general circula-
tion model (Izumo et al, 2002)
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SPICE will make extensive
> use of the Glider technology.
Preliminary experiments with
0 w A BV HIT | TS VAR B AR a SPRAY glider funded by

e ey ~_ b 7 o NOAA’s Consortium on the
o oo ok N Ocean’s Role in Climate have
shown that gliders were able
to sample recurrently the tem-
O | . perature, salinity and absolute

. | NN - SaEsl ) ) geostrophic currents with a
- B . e | Tl N minimal infrastructure. Two Argo
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SPRAY gliders have been de-

The thermocline water originates
from “South Pacific Eastern Subtropi-
cal Mode Water” (Hanawa and Talley ]
2001) that forms in the center of the : SR e
Southeast Pacific gyre where water ac- DTN T :
quires its high salinity. It 1s then ad-
vected to the west, forming the core of
the SEC. Upon its encounter with ] AT INGTO) ‘ | | | o
island ridges, the SEC divides in three : T 2 N o e oo e
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(SCJ), the North Caledonian Jet (NCJ) , e € ' velocity relative™ ‘u‘;‘%\‘g{“.‘k Eastward transports cumulative from 4. The ﬁggres on thf’ “g_ht velocity sampled by the SPRAY glider
and the North Vanuatu Jet (NVJ). The The thermocline water current system ﬁ%’é‘ﬂ! ;‘;fi(t)iov%dtbo’ he R South: show the glider principle, itS  temms ST
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NCJ bifurcates on the east coast of Background geostrophic streamfunction I North The South Vanuatu Jet (SVJ) transports trajectory and the absolute -
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Australia, feeding both the EAC and fe;)ge 5;253 data ng;mphw %ggzgs routeast P 3.5+/-1 Sv above 6=26 just south of geostropgchcurzents 1t<hat1 it
. , . mceasurc
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the Equatorial Undercurrent and
emerges as the east Pacific cold tongue

(Tsuchiya et al. 1989).

coast of New Caledonia (3+/-1 Sv). Sea to be  submitted)

To the South of New Caledonia, a westward geostrophic current is found
against the coast, shallower than that found in numerical models and clima-
tologies. The salinity structure does not show a strong maximum

2-The SECALIS cruises 6-Variation with time 8-References and

The figure below indicates transport streamfunction from geostrophic veloci- Key References
ties relative to 2000m, from the CSIRO high resolution CARS climatology. Hanawa, K., and L. Talley, 2001. Mode
The mean transport between New Caledonia and Vanuatu is close to 10 Sv waters. In Ocean circulation and climate-
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1matologies are based on very little Izumo, T., J. Picaut and B. Blanke, 2002:

data in this area. Repeated hydrographic Tropical pathways, equatorial undercurrent
sections, Secalis-1, 3, 4 and WOCE-P21 variability and the 1998 La Nifia.

. . Geophys.Res.Lett., 29,
are currently being analysed along with d0i:10.1029/2002GL.015073.

regional ocean models to understand the Kessler, W., and L. Gourdeau, 2006a. Wind
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South Caledonian Jets Geophys. Res. Lett., ms 2005GL025084, in
) press.

Kessler, W., and L. Gourdeau, 2006. The
annual cycle of circulation of the southwest
subtropical Pacific analyzed in and ocean
GCMD, J. Phys. Oceanogr., in press.

Tsuchiya, M., R. Lukas, R. A. Fine, E. Firing
and E. Lindstrom, 1989: Source waters of
the Pacific Equatorial Undercurrent.
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Preliminary results from Secalis-1 below show, in 2003, a strong jet TP

flanked by a counter-current against the coast of New Caledonia.

A first cruise in 2003 aboard '

the 92-ft N/O ALIS premitted

the discovery of the North

Caledonian Jet, thereby veri-

fying analytical calculations

and numerical model outputs. Since then,
three more cruises have been made, sampling
the deeper South Caledonian Jet and the the
jet structure between the islands of New
Caledonia, South Solomon and Vanuatu.
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4-Transports by linear imverse model
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The north legs o.f the Secalis-2 cru.ise forma | Isopycnal
closed box, allowing the setup of an inverse box | ; avers  de-
model. Transports between Vanuatu and New fined  for
Caledonia during Secalis-2 are calculated from
geostrophy and SADCP. The circulation 1s con-
strained to conserve mass, heat and salt within
1sopycnal layers (figure on the right). The
Gauss-Markov estimator (Wunsch, 1996) 1s ap-
plied to ensure consistency between a priori es- -

: s =1 /|
timates of the reference-level velocities and B —

;cm from souith~

conserva-
tion require-
ments
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CTD, lowered - ADCP and water
samples were collected during sta-
tions, along with continuous mea-
surements of surface currents
(Shipboard ADCP), temperature and
salinity (thermosalinograph).

Institut de recherche
pour le développement

— e

Pacific Marine Environme

A leader in developing ocean nhllﬂ'llln_!!__!_-: 3 _’

\fvwvfl?:;.nc/UR65/SPlCE S( Rl P PS b"[’ErAIN' 5 16'

Alexandre.Ganachaud@noaa.gov -
Presently at NOAA/PMEL-JISAQ, Acknowledgements
Seattle, USA We thanks the officers, crew and ground team of RV
ALIS and IRD engineers from US25 for their ex-
ceptional work making possible deep-sea hydro-
graphic operations from the 92 ft vessel. We are also
grateful to Vanuatu and Solomon islands from autho-
rizing work in their economic zone.

S : = :
162 °E 163 °E 164 °E 165 °E 166 °E 167 °E 168 °E

variance at 2000 dbars and the conservation re-
quirements.

1 ]
; _ The observation and resolu-
tion matrices (right) show that
equations are well-resolved.
The solution is achieved with
little change to the initial flow
(left). Ekman transports from
the dec. 1994 Quickscat winds
were subject to small adjust-
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