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1. Study of suspended particulate matter (SPM) in
coastal and inland waters

2. Characterization and mapping of impervious
urban surface materials

3. Detection the “discontinuity” in the soil and first
subsoil (e.g., soil displacements and surface
deformations, buried archaeological structures)
that can produce “mark” on the images
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The literature classifies bio-optical algorithms into two macro classes (Ogaskawara, 2015):

Empirical models exploit statistical relationships between AOPs and water constituent 
concentrations measured in situ

e.g. [TSM] =(R1/R2)
+. 

Analytical models utilize radiative transfer theory

Suspended particulate matter (SPM)
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Sampling of these locations were
carried out during four days, and
principal locations were monitored
several times:
in total, 36 water columns were
characterized (Cavallietal.,2014).

Suspended particulate matter (SPM)

Manfredonia Gulf

Cavalli, 2020

41 
simplified
analitical
models
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Sampling of these locations were
carried out during four days, and
principal locations were monitored
several times:
in total, 36 water columns were
characterized (Cavallietal.,2014).

Suspended particulate matter (SPM)

Manfredonia Gulf

Cavalli, 2020

36 local
models
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Sampling of these locations were
carried out during four days, and
principal locations were monitored
several times:
in total, 36 water columns were
characterized (Cavallietal.,2014).

Suspended particulate matter (SPM)

Manfredonia Gulf

4 daily 
models

Cavalli, 2020
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Sampling of these locations were
carried out during four days, and
principal locations were monitored
several times:
in total, 36 water columns were
characterized (Cavallietal.,2014).

Suspended particulate matter (SPM)

Manfredonia Gulf

1 total
model

Cavalli, 2020
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Errors in CTR calculated from some sensors using total bio-optical model

sensor slope interc. R2 bias dev bias % KGE

ASD 0.85 0.51 0.94 0.14 0.54 6% 0.91

MIVIS 0.79 0.78 0.88 0.35 0.76 8% 0.83

CHRIS mode 1 0.72 0.68 0.90 0.59 0.85 10% 0.75

CHRIS mode 2 0.71 1.37 0.85 0.07 0.99 10% 0.75

PRISMA 0.72 0.81 0.89 0.57 0.89 11% 0.73

MODIS 0.69 0.68 0.67 0.87 1.38 14% 0.70

Landsat TM 0.62 1.53 0.46 0.34 1.84 20% 0.66

sensor slope interc. R2 bias dev bias % KGE

ASD 1.06 -0.09 0.83 0.05 0.20 10% 0.80

PRISMA 1.00 0.08 0.52 -0.08 0.39 15% 0.51

CHRIS mode 1 0.80 0.08 0.48 0.05 0.43 15% 0.51

CHRIS mode 2 0.80 0.08 0.43 0.05 0.43 15% 0.51

MIVIS 0.78 0.36 0.43 -0.21 0.38 22% 0.51

MODIS 1.00 0.09 0.46 -0.09 0.44 22% 0.42

Landsat TM -0.19 2.45 112% -3.89

Errors in CChla calculated from some sensors using local bio-optical models

sensor slope interc. R2 bias dev bias % KGE

ASD 1.07 0.03 0.77 -0.03 0.07 11% 0.54

PRISMA 0.81 0.07 0.59 -0.05 0.08 15% 0.35

MIVIS 1.06 0.05 0.42 -0.02 0.11 16% 0.46

CHRIS mode 1 0.96 0.02 0.43 -0.02 0.12 19% 0.40

CHRIS mode 2 0.78 0.06 0.41 -0.04 0.12 19% 0.44

MODIS 0.73 0.09 0.35 -0.07 0.11 21% 0.03

Landsat TM 0.36 2.66 386% -22.71

Errors in CCDOM calculated from some sensors using local bio-optical models
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Suspended particulate matter (SPM)
and Sea Surface Emissivity (SSE)

 

 

Figure 5. SSE behavior with respect to SPM concentration in these coastal waters. 1 

Cavalli, 2017
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SSE not required 
as explicit input Cavalli, 2018

SSE =f (SPM)

Cavalli, 2017

RMSD (K) between SSTskin data and SST measurements obtained from MODIS data
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Impervious urban surface materials

Cavalli, 2021

Cavalli et al., 2008 

Tran et al., 2011 

Small, 2003 
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Abrams et al., 2003

Santini et al., 2010

Hyperspectral Library

Synthetic Image

Impervious urban surface materials

Cavalli, 2021
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Detection of “marks”

Cerra et al., 2018

Selinunte

Cavalli et al., 2007, 2013 
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Detection of “marks”

Cerra et al., 2018
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Cavalli et al., 2007

Detection of “marks”

Mutual Information

Cerra et al., 2018

Selinunte
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Cavalli et al., 2007

Detection of “marks”
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Detection of “marks”

The left picture shows the ensemble of the archaeological anomalies highlighted by all by-products of M.I.V.I.S. 
data; the right picture shows the street network highlighted by the geophysical surveys (Mertens, 2003)

Cavalli et al., 2007
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Conclusions

In the current technological and scientific context, to evaluate
and compare the capabilities of different remote sensing data
and to compare the results of different methods allows us to:

• identify the most suitable images and methodologies;

• and/or decide on the integration with other images and/or
data;

• and/or opt for the complementary use of different
methodologies.


