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climatological SSS PEC R
 The Amazon River is the world’s largest river in terms - Spring-Summer : Amazon waters are carried northwestward by the North Brazilian =~

of discharge. It can influence both air-sea and land- Current (NBC) along the Brazilian shelf.

sea interactions. N 4 Fall-Winter : The North Equatorial Counter Currents (NECC) strengthens, Amazon waters
By discharging huge amounts of riverine suspended & | Amazon 7 are carried eastward.

dissolved matter, it can have an impact on several g0 I e T T :
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biological, physical & chemical processes. Fig 1 : C”'mﬁz%ﬂ tslii ;”C t:cee Zg“h""e“e”” \ non consenvative  From the mouth to the open ocean :

OBJECTIVE ;: « Salinity increases/riverine constituent decreases

local currents

Monitoring the spatial and temporal variability of the Amazon River plume is important to "\ evaporation Mixing line : riverine constituent concentration versus salinity

biophysical interactions at local and regional scales. We study here the upper ocean mixing precipitation * Lmear dependence : conservative mixing
induced by the Amazon outflow along key pathways. * Non linear dependence : non conservative
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Gaultier et al, in prep A _ Fig 3 : Scheme of the mixing line from the mouth of the
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Fig 5 : Scheme presenting the Lagrangian

advection method used in this analysis => Reconstruction of the complete history of each particle
along its trajectory using available observation

Regression coefficient - slope (/pss)
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Light absorption coefficient at 443 nm (/m) in the Amazon plume (Fournier et al, 2015)
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Biophysical properties along Lagrangian advection pathways : Mixing line — CDM absorption versus SSS :

We follow particles using the lagrangian method along 2 different pathways :
 from a box next to the Amazon mouth

* for 120 days CASE 1 - Northwestward CASE 2 - Eastward CASE 3 - Eastward indirect
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Smos sss (pss) smos sss (pss) smos sss (pss)
From mid Jly From mid August From mid Jly e e oot ooy,
Northwestward Eastward Northwestward then Eastward The black dotted line represents the SSS/aCDM relationship found by Molleri et al, 2010.
Waters trapped in an eddy Direct pathway Indirect pathway
Evolution of mean sea surface salinity and absorption coefficient of CDM along the pathways everyday day :
* Negative correlation between SSS and aCDM, as expected Slope break in all 3 cases -> 2 different relationships
« A slope break occurs in all 3 cases, ‘first’ slope steeper than the ‘second’ slope Comparable slopes BUT different end-members (aCDM value at the river mouth (SS5=0))
* The “first’ slope [32-34 pss] occurs over short time periods compared to the slope that ‘holds’ for 34-35.5 pss Relationships at higher SSS comparable to Molleri et al.’s
* Case 1 (northwestward), the ‘first’ slope occurs over longer time period than in cases 2 and 3 (eastward) Complicated processes not controlled at the slope break (productivity, photobleaching ?)

CONCLUSIONS :

The Lagrangian analysis of the mixing line between SSS and CDM absorption coefficient along advective pathways from the Amazon mouth to the open ocean highlights the difficulty to compute such a mixing line
in the Amazon plume. The cases studied show that the mixing line depends on space, time, pathways. Our study also shows the existence of multiple SSS/acdm relationships depending on the pathway.

Our perspectives are to use the Lagrangian method to :
* identify different mixing line patterns
e determine whether or not/where/when the mixing line(s) can be established
* locally identify non-conservative processes along advection pathways
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Jet Propulsion Laboratory DATA : .
California Institute of Technology ESA SMOS SSS : 7-day, 0.5° resolution (L4, CATDS CEC)

Pasadena, California Aquarius/SAC-D SSS : 7-day, 1° resolution (SMI V4, PO.DAAC)

AVISO Sea Surface Currents : daily, 0.25°
MODIS AQUA acdm at 443nm : 8-day running mean, 9km (Ocean Color)
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