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Aim & outline of the talk

Present research results and applications of OC on the 
highly turbid waters of Río de la Plata (RdP) 

Present the characteristics and importance of the RdP

Development and validation of algorithms (AC, turbidity)

Applications (time-series analysis of T, FV detection,...)

Context and short history of research and activities



Characterize 
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Large and wide funnel-shape estuary, shallow waters (<10m); 
Drains 2da largest basin in SA (22,000 m3/s)
High TSM concentrations (100-300 mg/l) -> Bermejo river
Turbidity front (topography) (~8,000 mg/l)
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Study Area: Río de La Plata
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Environmental & Socio-Economical importance of RdP

RS is a powerful and useful tool, but retrieving information is 
challenging and gives the opportunity to improve algorithms: 

AC & retrieval of in-water constituents 

The capital cities (Buenos Aires and Montevideo), harbours, 
resorts and industrial centers are located on its margins and 
influence zone. 

Main source of drinking water for the millions of inhabitants

Important recreational area 

Intense dredging activities

It acts as an important spawning and nursery area for 
estuarine species that are commercially exploited and support 
coastal fisheries of Argentina and Uruguay 
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Some difficulties with OC sensors… saturation! (MODIS)
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Atmospheric Correction algorithmsAtmospheric Correction algorithms

1) Standard NIR approach

Complete failure due to sensor saturation in the 667 and 
748 nm bands which are used in the AC. 

ρrc(667) ρrc(748) ρw   (859)NIRρrc(869)

(Dogliotti et al. 2011)
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2) NIR-SWIR approach (SWIR-V)

Unphysical correlation between the atmospheric             
product and a marine feature due to non negligible reflectance 
in the 1240 nm SWIR band

)412(a

ρa        (412)SWIR-V ρw        (412)SWIR-Vρrc(412)

(Dogliotti et al. 2011)

AC algorithms performance (qualitative)
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Raleigh-corrected Aerosol Water



(1) SWIR(1240-2130)
α(531) 

(2) AC fixed α(531) 

NIR/SWIR – F (Fixed aerosol type)

RGB

645 nm (Dogliotti et al. 2011)
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3) NIR-SWIR approach (SWIR-F)

Spatial distribution of             and             show no 
correlation with the highly turbid front 

)412(a )412(w

ρa        (412)SWIR-F ρw        (412)SWIR-Fρrc(412)

AC algorithms performance (qualitative)

NEED IN SITU VALIDATION !!!

NEED IN SITU VALIDATION !!!

Raleigh-corrected Aerosol Water



AC algorithms performance (quantitative)

Field measurements in 2013 (!!!) 

MODIS-Aqua 27 Feb 2013

(Dogliotti et al. 2014)

Reflectance: ASD Fieldspec FR spectrometer (350-2500 nm)  <- CONAE
Turbidity (T): HACH2100P ISO turbidimeter [FNU] <- IAFE
Total Suspended Matter (TSM): gravimetry [mg L-1] <- DCAO/UBA
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AC algorithms performance (quantitative)

PhD Thesis

See Gossn et al 
Poster Session

Fixed aerosol type (α) Fixed aerosol type & concentration (τa)



Sediments…
• Sediment transport studies • Assess water quality

(Dogliotti et al. 2015)

• quantified as mass per unit volume

• ρw vs SPM varies with sediment type 

•90° side-scattering of light at 860 
nm with respect to Formazin (ISO)
•Optical property more related to ρw

(Moore et al. 1999)

Fine

Medium

Coarse

SPM vs Turbidity



Sediments…
• Sediment transport studies 

• Needs regional calibration (ρw & SPM)

• Assess water quality

• Highly correlated with SPM, but 
depends on the sediment type

• quantified as mass per unit volume

• ρw vs SPM varies with sediment type 

•90° side-scattering of light at 860 
nm with respect to Formazin (ISO)
•Optical property more related to ρw

(Moore et al. 1999)
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•Needs regional calibration (T & SPM)

SPM vs Turbidity
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(Dogliotti et al. 2015)

General Turbidity algorithm
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MRE: 13.7%
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Gironde
French Guyana
RdP

Validation 
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Upper and Middle 
Estuary

Seasonality 
Max: Mar-Apr

Min: Aug-Sep

Inter-annual 
variability

- MODIS (2000-2014)

- NIR/SWIR switching AC

- Turbidity maps

Application: Seasonal-Interannual T variability



• RdP outflow:
High discharge -> Low turbidity
Low discharge -> High turbidity

• ENSO
Niño -> Increased precipitation 
Niña -> Reduced precipitation
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Seasonal-Interannual Turbidity variability



Not only sediments… not always is brown…

Blooms of cyanobacteria have been reported in the RdP
(Argentina and Uruguay coasts) and their occurrence have
increased in the last years

IOCS 15-18 May 2017 – Lisbon, Portugal

Buenos Aires November 2012 

• Microcystis aeruginosa
• Anabaena spp



Retrieving Chl-a in turbid waters… mmm…
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21 Nov 2012

Increasing Chl-a

RED:NIR ratio algo in highly productive turbid waters

• Chl-a absorption peak at 676 nm (less affected by NAP & CDOM)

• Increase in NIR (>700nm) due to scattering

Nov 2012 Bloom -> Chl-a reached values ~22 mg/m3



Uruguay
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MODIS-Aqua - 5 Jan 2015

Other cyanobacterial blooms in the RdP



Other cyanobacterial blooms in the RdP

Cyanobacteria bloom (Microcystis spp)

Landsat-8 RGB (23 Feb 2015)



Another green (temporal) inhabitant of the RdP

Aquatic Hyacinth 
(Eichhornia crassipes)

Jan-Apr 2016 -> Large invasion of Floating Vegetation



MODIS-Aqua
21 April 2016
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FAIT : Modified Floating Algal Index for Turbid waters

Rrc(RED)= 0.09



PROBA-V (100 m)

Buenos 
Aires

(R=650, G=835, B=470)

22 Apr 2016 FAIT

90.8 km2 



Landsat 8-OLI (30 m) 

24 Feb 2016

FAIT

12.5 km2 (R=655, G=561, B=443)



Sentinel 2A-MSI (10 m)

9 Feb 2016

FAIT

0.31 km2 

(R=664, G=560, B=444)
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RdP: not only a highly turbid river…

It’s a very interesting system to study: 

Socio-economical importance 

Challenging optically complex waters

What’s next? 

Set-up a site for Cal/Val for exiting and future OC 
missions (Argentine-Brazilian OC mission SABIA-MAR) 
[AERONET-OC type or Hyperspectral] 

But not everything is easy… so it worths a bit of 
context and short history of research and activities…



Training course - 2001



Training course - 2002



Hands-on training - 2003



Training course - 2006



Importance of supporting young students to 

International Training courses

- Knowledge from highly qualified professors 

- foster regional connections (like networks and collaborations)
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A bit of history and context…

• facilitate contacts
(alumni and faculty)

• Latin American Network to study
long-term changes in coastal
ecosystems (in situ time-series 
and RS data)

• Key tasks: capacity building, 
scientific and tech. collaboration

• promote joint research





Importance of supporting young students to 

International Training courses

- Knowledge from highly qualified professors 

- foster regional connections (like networks and collaborations)
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A bit of history and context…

Hands-on experience (e.g. the MIRAI, AMT, ...) 

Post-doc experiences in renown labs and institutions

National and International collaborations



THANKS !!!


