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Our MUSICAL (MUIti-Sensors Information: ocean Color and ALtimetry) proposal
intends to combine eclectic satellite and in sifu data to provide a comprehensive three-
dimensional picture of the highly climate sensitive regions we study.

We use the combined altimetry T/P-JASON data in conjunction with other remotely
sensed data (ocean colour, sea surface temperature, surface winds), with in situ data
(TAO/TRITON mooring array, ARGO floats), and with model outputs over a wide
range of temporal scales.
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3. at the intra-seasonal to interannual range,
we study the impact of westerly wind bursts
(WWB) on biology in the western tropical
Pacific and its potential modulation during El
Nifio and non-El Nifo years
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1. Brazil-Malvinas Confluence region \
of

« The variability of thermal fronts is discussed with nine years
AVHRR data (1987-1995) using a gradient based edge detector
(Saraceno et al., 2004a).

« The time-space distribution of chlorophyll-a is examined using 6

e years (1998-2003) of sea surface color images from SeaWiFS
(Saraceno et al., 2004b).
o « Simultaneous high resolution (1.1 km) MODIS SST and color

images document structures in physics and biology at the meso-
and sub-meso-scales (Barré et al., 2004).
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Three new regions are
identified: the
Overshoot, the
Patagonian Shelf Break
(PSB) and the Zapiola
Rise regions.
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Root mean square of Sea Level
Anomaly obtained from 11 years
of Sea Surface Height from ERS +
d TOPEX/POSEIDON + JASON
merged data set in a 1/3° mercator
grid. Dash-dot lines are mean
position of BCF and SAF.1
The Zapiola Rise shows up as a
022 region of low SST gradients,
021 low kinetic energy and a late
bloom in chlorophyll-a.

* The Brazil-Malvinas collision front changes to a NW-SE orientation in summer
‘ + Chlorophyll-a appears are as a good tool to study dynamics in the region
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Spatial and temporal scales in the BraziMalins confluonce
ted to Advances in Space Research, 2004,

 chlorophyll-a in the Western South Atlantic, submitted, 2004b.
n as observed by MODIS high resolution simultaneous SST and color imags

2. the South Atlantic Subtropical Convergence zone
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South of Africa, using simultaneously T/P-ERS-2, AVHRR and SeaWiFS data, we have deduced,
with wavelets transforms, the d d to the Rossby wave of the Agulhas
Return Current (Machu and Gargon, 2001; Llido et al., 2004).
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Rossby waves signature could be easily detected, along the Subtropical Convergence, in altimetric sea level,
SST and ocean color anomalies as well as in outputs of dynamical heights, SST and chlorophyll anomalies
from a three di 1 led physical-biol 1 model of the Agulhas Current System (Llido, 2004).
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Thermal signature of the Rossby wave (along 40°S) :
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1. with high frequency data, we observe mesoscale and sub-mesoscale structures and
their interactions with biology in the Brazil-Malvinas Confluence zone

2. at the seasonal to interannual range, we investigate the possibility of detecting
planetary wavelike features all along the South Atlantic Subtropical Convergence zone

/ 3. the western tropical Pacific \

- Introduction - The influence of two main ecosystems is observed in the western tropical Pacific region :

. ® in the east: cold and salty waters of the equatorial upwelling with High

: Nutrient-Low Chlorophyll (HNLC) characteristics (chl>0.1 mg m?).

"2 Biological activity at intraseasonal (tropical instability waves, equatorial

« Kelvin waves) and ENSO scales.

=in the west, warm (T>28°C) and cold warm pool waters with
oligotrophic characteristics (chl<0.1 mg m-). Biological variability at

"intraseasonal scale associated with intraseasonal westerlies and

interannual scale related to ENSO disruption.

Sep 1999 SeaWiFS$ chlorophyll (mg m™)

- Data - In a first step, we gathered satellite-derived products: SeaWiFS chlorophyll (McClain et al., 1998), T/P-ERS2
sea level anomaly (SLA) (Le Traon et al., 1998), QuickScat winds (Pegion et al., 2000), TMI SST (Chelton et al., 2000), and
the OSCAR satellite-derived near-surface currents (Bonjean and Lagerloef, 2002).

- Evolution of westerly winds, surface chlorophyll, SLA, SST, and surface zonal current along the equator -
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m s (purple) zonal wind speed are superimposed on each diagram.

La Nifa: mid-1998 - mid-2001 low westerly wind activity, strong South Equatorial Current (SEC), high SLA in
the west, poor and warm water pool west of 170°E

Intensification of westerly wind activity: mid-2001 - mid-2002 eastward migration of the warm pool, pulses of
eastward surface current. In the west: SLA decrease, SST decrease, and chl increase

Peak of El Niiio: end of 2002 strong westerly wind activity, eastward surface current, poor and warm water at
180°W-160°W. In the west: low SLA, SST <29.5°C, chl > 0.1 mg m™

Waning of the event: early 2003 low westerly wind activity, strong SEC. In the west: SLA increase, SST
increase, and chl decrease
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- Discussion - During EI Nifio event, in the western Pacific:
SLA decrease = uplift of the deep nutrient pool

= = higher biological production = higher background chl level
= = WWB are more efficient to entrain nutrient into the euphotic :
layer (Siegel et al., 1995) = higher phytoplankton biomass

= Zonal advection of chl rich water from the west by the eastward
surface flow is a very likely process as suggested by the October 2002
situation. Chl poor waters are located in the region of current
convergence

= An insight into the thermo-haline and circulation vertical structures
will be given by in situ temperature, salinity, and current derived from
the TAO/TRITON moorings

Oct. 2002 SeaWiFS chlorophyll (color scale)
and OSCAR near-surface current (vectors)
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