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SPICE: South PacIfic Ocean Circulation and Climate Experiment

SPICE

is an international,
regionally coordinated
experiment focused on the southwest
pacific. It is designed to improve climate simulation and prediction on
seasonal to decadal timescales as part
of the Climate Variability and Predictability (CLIVAR) objectives.
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1-Decadal climate variability
South Pacific thermocline waters are

transported from the subtropical gyre
center in the westward flowing South
Equatorial Current (SEC), towards the
southwest Pacific Ocean-a major circulation pathway from the subtropics to the
equator and to the southern ocean.

Tasman route: The southern

ern route of this water supplies the Equatorial Undercurrent and emerges as the
east Pacific cold tongue. Changes in
either the temperature or the amount of
water arriving at the equator have the capability to modulate the ENSO cycle.

4-Observations

Numerical models will provide The modelling approach will rely on

the link between the large scale questions
and the regional issues. Numerical experiments will allow to identify specific dynamical processes; to help targeting observation campaigns, targeted monitoring and
to improve the realism of both oceanic and
atmospheric simulations
.

regional expertise and computing in four research
centers (Melbourne, Wellington, Noumea, Hawaii)
with oceanic component ranging from coarse climate
resolution (200km) to nested high resolution (2km).
A multiscale analysis is neccessary to account for numerous islands and thin, strong currents that are able
to transport large amounts of heat and freshwater
rapidely over long distances. Model types include
(Figure below) operational (Bluelink, Mercator);
global coupled (IPCC-IR4); oceanic forced
(OFES/ORCA) and nested models (ROMS) .
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route feeds the East Australian Current and, under 400m, an interocean
gyre called the “supergyre”. Water
properties transported along this
pathway have a strong influence on
climate in Australia and New Zealand. The supergyre provides a linkage between the ocean basins on
longer climate time scales.

ENSO modulation: The north-

EAC

Origins of water particles
emerging in June 1998 in
the Nino-3 region in an
ocean general circulation
model (Izumo et al, 2002)

3-Modelling approach
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The southwest Pacific

is
poorly observed, and most of our
knowledge comes from numerical
models and climatologies based on
scanty data. Satellite ocean observations are mostly inadequate to observe
the small current scales, or their subsurface variability. Argo floats have started
intruding the region over the past two
years only, and remain inadequate to
sample boundary currents and transports. The observational programs illustrated on the figure to the right will need
specific treatments or enhancements to
address issues relevant to SPICE.
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Navigating westward, the South Equatorial Current encounters a series of islands, argchipelagoes and oceanic ridges
before running into the convoluted
Australia-Papua-New Guinea coastline.
Powerful boundary currents appear east
of the obstacles, which then cross the
Coral Sea in the form of strong, thin currents called “jets” before joining the
Australia/PNG
boundary
current
system. Water properties influence the
local ecosystem and climate
.

ally coordinated experiment proposed to
CLIVAR
to
:
(1) determine the role of the southwest
Pacific in the climate system;
(2) develop an observational program to
survey air-sea fluxes and currents in the
Coral, Solomon and Tasman seas;
(3)establish a monitoring system for
climate-relevant currents and heat transports;
.
(4)determine ocean and climate impacts
on Pacific Island countries
.
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NOAA/NCDC, Silver Spring, Maryland, USA
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SOPAC, Suva, Fiji Islands
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University of the South Pacific, Suva, Fiji Islands.

5-South Pacific Convergence Zone
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COADS cloudiness observations, 20th-century coupled climate model.
1960-1970.
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Yet the SPCZ dynamics are not well under-

stood. The SPCZ has a specific southward veering around the dateline that is not represented in
most climate models (all IPCC climate models,
above figure). Those generally obtain a south
veering shifted 5000 km to the east, with important consequences on the surface water
properties-including the “thermocline waters”
introduced in 1), and on the wind field. SPCZspecific research programs will need to be developped in collaboration with SPICE to its
west and the VOCALS program to its east.

(SPCZ) is the major convective features in the South Pacific as seen on
COADS cloudiness data on the
above figure. The SPCZ location
and strength vary substantially on
seasonal, interannual and decadal
time scales. It modulates the Trade
wind patterns and the local precipitation, with strong influence on oceanic circulation and properties.

TAS outflow mooring array

Downscaling, and more generally improving

and environment is also dramatically affected by
oceanic heat content in the Coral and Tasman seas.
Such effects include the extent of their seasonal temperature variations; coral health on the Great Barrier
Reef; apparition of new species associated with the
southward intrusion of the warm East Australian
Current (figure to the left); algal blooms; larval
transports; food supply in the EAC/EAUC systems;
and genesis of “east coast lows” along the coast of
Australia
.

Scripps Institution of Oceanography, San Diego, USA
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Priority Argo
deployment area.
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Coral Sea Argo seeding

the regional knowledge of the oceanic environment
will serve the development of local applications. The
Pacific Island Countries are extremely sensitive to the
oceanic environment. Many small islands are isolated, populated on low-elevation land, and possess a
fragile ecosystem. Any fluctuation of oceanic conditions will impact their biodiversity, including coral
reefs, the sea level and associated habitat, and tropical
cyclone trajectories. Applications and training will
need to be developped collaboratively with SOPAC,
PRIDE and other appropriate programs
.

University of Hawaii, Honolulu, Hawaii

Argo deployment
area.

Forced models

SPICE is an international, region-
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Argo:
50 floats per year total

Glider/moorings monitoring

2-SPICE scope and objectives

NIWA, Wellington, New Zealand

Tentative IMOS Bluewater Deployment/Observation plan out to June 2008.
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Salinity and edge of the “supergyre” at 1000-m from Ridgway and
Dunn (2007)
.
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The thermocline water current system
is sketched over the geostrophic
streamfunction from CARS-data geostrophic currents referenced at 2000db.

Link to the Equator and ENSO modulation

VOS Coral Islander
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Regional

observations

will
complement large-scale programs, aiming at
their unresolved aspects. It is proposed here to
focus simultaneously on (a) the Coral Sea and
its SEC inflow; (b) the Tasman Sea, the EAC
and EAUC systems and their outflows; and (c)
the Solomon Sea and the transports through its
four narrow straits. SPICE will rely on extensive regional collaboration, on the existing infrastructures and teams and on regional adaptation of global observations programs. An important aspect will be the requirement for
quasi-simultaneity of some observation in different parts of the basin. The in situ observation
plan will be completed with remote observations, specifically calibrated to the region.

The program is based

on existing
available infrastructure. A combination of CTD
surveys, repeat-glider transecs; subsurface
moored arrays and moored meteorological station; repeat XBT/XCTD sections and Argo /
surface float deployments will, with AWS/SST
measurements from commercial vessels, provide an extensive view of the southwest Pacific
circulation and air-sea fluxes. Exploratory
cruises will be needed to identify key quantities
that require monitoring. Experimental monitoring will follow, and preceed the design of a
long-term monitoring system. Some preliminary observations have been completed or are
ongoing (Coral Sea hydrographic cruises; experimental glider monitoring; Norfolk Gap
moorings and cruises; repeat HR-XBT) while
others are being prepared/submitted to national
funding
agencies
.

6-Timetable, references, contacts
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1ST SW PACIFIC WORKSHOP

FORMULATION OF
SCIENTIFIC ISSUES

PROGRAM
PLANNING

AGU SPCZ/SPICE MEETING
SUBMISSION TO CLIVAR SSG

OBSERVATIONAL
PROGRAM DESIGN
SUBMISSION TO
NATIONAL AGENCIES
DEVELOPMENT OF NESTED REGIONAL MODELS
DEVELOPMENT OF LOCAL MODELING FACILITIES AND EXPERTISE

NUMERICAL
MODELING

REGIONAL MODELLING AND ASSIMILATION
IN THE SOLOMON SEA

REGIONAL MODEL ASSIMILATION
IN THE CORAL AND TASMAN SEA
PRELIMINARY HYDROGRAPHIC CRUISES

OBSERVATIONS

REPEAT XBT SURVEYS

MAIN HYDROGRAPHIC
CRUISES
MOORING DEPLOYMENTS
XBT ENHANCEMENT

ARGO FLOAT DEPLOYMENTS

CORAL SEA SEEDING

The major experiments will occur until 2012.

This period will be punctuated
with regular coordination
workshops, and followed with
specific monitoring where relevant.

Contacts

http://www.ird.nc/UR65/SPICE

VOS EQUIPMENT WITH IMET STATIONS
GLIDER TESTS OVER JETS AND WBCs

MONITORING
SYSTEM
DESIGN

REPEAT GLIDER SURVEYS
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