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About  the Region 
Paranaguá Estuarine Complex 

 

Litoral das Planícies 
Costeiras e Estuários 

Litoral das Escarpas 
Cristalinas Sul 

Planícies Litorâneas 
de Santa Catarina 

Pontal do Sul 

São Francisco do Sul 

Arvoredo 

Florianópolis 

Baía de Paranaguá 

São Francisco do Sul 

Rio Itapocu 

Rio Itajaí 
Itajaí 

• Coast of the coastal plains and estuaries 
• Great embayment (24º - 27º S) 
• Large coastal plain up to 50 km 
• Largest continuos area of Atlantic Forest 



Seasonal Oceanographic Features 

 Summer – Tropical Water (T>25°C 

and S>36) from Brazil Current. 

 

 Winter - the Rio de la Plata waters 

form a low salinity tongue (T>10°C 

and S33.5) that affects the 

circulation, stratification and the 

distributions of nutrients and 

biological species over a wide extent 

of the adjacent continental shelf. 

 



Mesoscale Processes – Wind response  

Modis (nLw–555) -   (Noernberg & Freitas, 2007). 



09/08/2006 – ~7 mm in 7 days   22/11/2006 – ~100 mm in 7 days 

Itajaí 

Itapoçu 

São Francisco 
do Sul 

Paranaguá Paranaguá 

São Francisco 
do Sul 

Itapoçu 

Itajaí 

Freshwater discharge 



Extension: 100 km 
Coastline: 1.663 km 

Drainage basin: 

                     3.870 km2 

  

Drainage density: 

    1,12 rivers/km2 

 
Fresh water runoff: 
      200 m-3 s-1 

 
water body:       552 km2 

  
Tidal flats:    24% 
 
Mangroves:  296 km2 

 

Paranaguá Estuarine 
           Complex 
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Ocean Color 



(Noernberg, 2001) 

Bio-optics in situ 
- Montly - Aug/2011 

 

- No radiometrics data 

(until 2016) 

 

- AOC concentration and 

absorption 

 

-NASA protocols: 

Mitchell et al. (2002, 2004) 

 

Specific spectral signature: 

- Coscinodiscus wailesii* 

- Rhodomonas lens 

- Prorocentrum minimum 

- Tetraselmis suecica 

- Pleurosigma sp. 

* exotic 



CDOM and NAP  

No clear correlation 
was detected between 

aNAP or SNAP with 
variables such as 

salinity, chlorophyll or 
SPM concentration 

(Mizerkowski et al, 2013) 



Average contribution of NAP and phytoplankton to the total 
particulate matter absorption  

(Mizerkowski et al, 2013) 



Absorption spectra of total 
particulate matter (ap), 
NAP (aNAP) and 
phytoplankton (aPh) 

(Mizerkowski et al, 2013) 



Phytoplankton  

(Mizerkowski et al, 2013) 



NAP  Absorption spectra (left) and 
specific absorption (rigth) of 
phytoplankton for bloom 
events (February and March 
2012) and low-production 
periods (December 2011 and 
April to August 2012). 



Relative contributions of 
CDOM, NAP and Chla 

to the absorption signal 

(Mizerkowski et al, 2013) 



(Mizerkowski et al, 2013) 

Phytoplankton Cultivation  



(Mizerkowski et al, 2013) 



• September 24, 2009:  HICO installed on ISS Japanese Module Exposed Facility (2011-2014) 

• HICO sensor 

•  is first spaceborne imaging spectrometer designed to sample coastal oceans 

•  samples coastal regions at 100 m (380 to 1000 nm: at 5.7 nm bandwidth)‏ 

•  has high signal-to-noise ratio to resolve the complexity of the coastal ocean 

•  Scene Size = ~50 x 200 km 

 

 

Hyperspectral Imager for the Coastal Ocean - HICO  



Total absorption 

HICO-QAA x insitu 

05 April  2011 

(Noernberg et al, 2015) 



Table 2. Chlorophyll a concentration (μg l
-1

s). 

 

Station 

# 

in situ 

 

OC3 

SA-

model a 

in situ 

OC3 

HICO 

1 14.3 8.27 3.98 

2 12.3 7.40 2.92 

3 9 5.23 2.39 

4 9.5 4.66 2.33 

5 3.6 3.55 2.53 

 



Coastal Water Mass Classification 

Absorption Coefficient 

- Non-algal Particles (R) 
- Chlorophyll-a (G)  
- Colored Dissolved Organic Matter (CDOM) (B) 

With collaboration of Richard W. Gould from NRL 



Water Quality - Hyperspectral 

True color TSS chl_oc3 



True color adg_444_qaa aph_444_qaa chl_oc3 Kd_490 

05 April 2012 – APS/NRL 



True color adg_444_qaa aph_444_qaa chl_oc3 Kd_490 

26 September 2012 – APS/NRL 



True color adg_444_qaa aph_444_qaa chl_oc3 Kd_490 

10 December 2012 – APS/NRL 



Challenges and future 

- Keep and improve  the insitu data 

- Radiometric data 

- Pigments analysis (HPLC) 

- Atmospheric correction – Regional algorithm 

- Remove the bottom influence 

- Time series - Meteo-oceanographic buoy 



 

• CO² concentration  
• Backscatter 
• Chlorophyll 
• Colored Dissolved Organic Matter 
• Nitrate 
• Dissolved O2 
• Depth 
• pH 
• Salinity 
• Sea Surface Temperature 
• Turbidity 
(Satlantic Inc.) 
 

SiMCosta  

Brazilian Ocean Observing System 



Thank you! 


