
METHODOLOGY2

The Mar Chiquita Lagoon and Río Dulce 
wetland system, located in Córdoba and 
Santiago del Estero provinces (Argentina), 
spans between 2050 km² to 3600 km², 
depending on rainfall and drought cycles. 
Despite its high salinity, it harbors a rich 
biodiversity. Designated as a RAMSAR 
site, it is increasingly threatened by 
agricultural runoff and urbanization in its 
catchment area (Fig. 1).
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1 Study area

Inland waters are key ecosystems that 
support biodiversity and provide vital 
services. Monitoring their dynamics is 
essential for sustainable management. 
Remote sensing offers a cost-effective and 
scalable tool to observe water quality across 
large areas. In this study, spatial distribution 
of Optical Water Types (OWT) in Mar 
Chiquita lagoon is analyzed by using 
Sentinel-2 (S2), Sentinel-3 (S3), and PACE 
satellite data from 18 april, 2024.

RESULTS AND DISCUSSION3

AWV Green-dominated waters 
(550 nm) with  red-shifted 
values (>580 nm) near southern 
inflows, possibly  indicating 
increased turbidity or CDOM. 

Summarizes the shape of the 
reflectance spectrum in the visible 
range by estimating the “center of 
mass” of the reflectance. 

NDI NDI shows high values in the 
south-west and lower values to 
the north, suggesting a turbidity 
gradient influenced by tributary 
rivers.

The normalized difference index 
calculated between the green and 
red, 560 nm and 665 nm.

Area
Spectral Area (443 to 665nm) 
maps also show elevated 
values in the north part of the 
lagoon. 

The area under the remote sensing 
reflectance across the visible 
spectra (RGB) by integrating the 
area from 443nm to 665nm.

OWT
Class 5a dominates open 
waters, while inflow-affected 
areas shift toward classes 4a, 
4b and 5b, associated with 
more optically complex waters. 

Following  Bi & Hieronymi (2024) 
criteria, OWT classification is 
based on three optical variables 
from inputs Rrs spectrum: AVW,  
ARGB, and NDI (Fig. 3).  

CONCLUSION4
By integrating multi-sensor observations, we reveal a nuanced picture of Mar Chiquita’s optical landscape, shaped by spatial dynamics. This multi-sensor 
approach enhances our understanding of the lagoon’s optical variability, supporting better water quality assessment in complex inland systems.
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Optical variables are extracted to represent full 

reflectance spectrum, considering both spectral shape 

and magnitude (Fig. 2). A- Raw remote‐sensing 

reflectance. B- Spectral normalized by trapezoidal area. 

Positions of RGB bands are marked on x‐axis.

This approach simulate reflectance 

spectrum based on water constituent 

concentrations and their inherent optical 

properties. Mean spectrum of simulated 

spectra is obtain for optical water types. Fig. 2: Optical variables. (Bi & Hieronymi, 2024). 
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Fig. 1: Study area

Fig. 3: Index and Optical Water Type  in Mar Chiquita Lagoon


