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Field campaigns

The aims of that field campaign is collected in situ data to:

calibrate satellite data,

parametrize algorithms, that will be used to obtain a water quality
and macrophytes coverage from satellite products,

validate a processing (radiometric and atmospheric correction) of
satellite data.
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We have used the following instruments:
WISP-3

ASD FieldSpec Full Range Pro

Spectral Evolution SM 3500

Licor LI-192SA

HOBILabs HydroScat-6

Cyclops-7 Turner Design

H6 Fluorimeters
Spectroradiometers




Apparent Optical Measuraments (reflectances)
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a*phyto
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Water guality physical and chemical parameters

chi-a (RFU) 08 July 2016
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aCDOM aNAP Secchi
TSM SPOM SPIM SPOM  SPIM | CHL-A (440) sCDOM (440) SNAP Dick
mg/L mg/L mg/L %TSM % TSM pg/L m-1 m-1 m
mean 3.31 1.9 1.4 57% 43% 2.65 0.084 0.015 0.048 0.011 2.4
st.dev| 0.28 0.5 0.6 16% 16% 0.45 0.008 0.001 0.009 0.001 0.4
08/07/2016 : ° °
min 2.86 1.2 0.6 35% 19% 2.04 0.071 0.013 0.038 0.009 1.9
max| 3.75 2.5 2.3 81% 65% 3.60 0.096 0.016 0.068 0.013 3.0
mean 1.76 1.5 0.3 86% 14% 2.87 0.032 0.019 0.041 0.008 4.4
st.dev| 0.23 0.1 0.3 13% 13% 0.28 0.016 0.004 0.006 0.001 0.6
26/09/2016 .
min 1.44 1.4 0.0 74% 0% 2.46 0.011 0.015 0.031 0.007 3.5
max| 2.00 1.6 0.5 100% 26% 3.12 0.046 0.025 0.045 0.008 5.0




Macrophytes




Macrophytes

Visual inspection

Evaluation of bathymetry

Spectral signature




Macrophytes

Data-base of macrophytes spectral signatures
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BOMBER: Bio-Optical Model for the evaluation of
Bottom Effect on water Reflectance
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The bio-optical model
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The bio-optical model

Parameter Symbol ISEO Garda Turbid lakes Boreal lakes Eutrophic lakes
(with
cyanobacteria)

Specific absorption of a*ph()\) Fixed Fixed spectrum Fixed spectrum Fixed spectrum Fixed spectrum

phytoplankton (chl-a

specific) spectrum

Spectral slope coefficient | Scpom 0.020 0.021 0.0150 0.0150 0.016

of CDOM absorption nm-1

Specific absorption of NAP | a",,(400)m | 0.075 0.082 0.067 0.13 0.04

at 400 nm 2gt

Spectral slope coefficient | Syap 0.011 0.012 0.010 0.012 0.0104

of NAP absorption nm-1

Specific scattering b™rsm(555)m | 0.62 0.64 0.42 0.81 0.7

coefficient of TSM at 555 | 2g*

nm
0.053

Scalar parameters for relating . 0.053 0.053 0.053

Gb, Ob 0.053 0.073

bbgpp, to SPIM ’ 0.073 0.073 0.073 0.073

Scattering exponent of ng 0.77 0.76 0.79 0.71 0.77

TSM?®

Backscattering ratio bb/b 0.010 0.011 0.04 0.013 0.18




Bottom albedo p [-]

BOMBER : shallow water
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ACOLITE



EO data

Landsat-8 (water quality, surface temperature) 2013-2017
Sentinel-2 (water quality, SAV) 2015-2017
Sentinel-3 (water quality) 2017-2018

MERIS (water quality time series) 2003-2011

High Spatial Resolution imagery (SAV) one/two spot



EO data

Download and processing images
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Landsat processing

_Landsat-8

Digital Numbers DN

- _—
3 T ] .
D N\ ¥ .
h .
r ~
. .-
A
'y

»

TIRS (TIR-1)

=
o
=
1]
1
2
©
(8]
(2]
=
=}
()]
£
2
©
3]
o

'

Atmospheric correction:
Lroa—t(1 =&)Ly — Ly
TE
g=water emissivity
T=atmospheric transmittance
Lq, Ly,=downwelling-upwelling radiance
T, L4, L, calculated by Atmospheric Correction
Parameter Calculator! using meteorological
surface conditions.
+

Lake Mask using a lake shapefile

Lpoa =

Surface Temperature
estimation?:
T = k2

3
In (LBOA T 1)

k,=1321.08
k,=774.89

Water Reflectance py [-]

Atmospheric correction and TSM
estimation through ACOLITEZ:

* Pixel-based aerosol load and type
estimation using SWIR bands
* Lake mask based on Rayleigh corrected
reflectances at 1609 nm with a threshold of
2.15%

Additional manual masking of
glint and shadows

Surface Albedo calculation?:

o= 0356PWBZ + 0130pw34 +
0373pW35 + OOBS,DWBG +
0.072pyy 5, — 0.0018

Shallow waters mask

Total Suspended Matter
TSM

m Img/m?]

i 300
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0.02

Albedo «a [-]




Surface Temperature

300 [K]

Heat budget calculation
Rn= an * Qan - Qw

‘ Q.= Shortwave solar net radiation
Albedo « [-] =(1—a) Qs

Q,,>= Longwave atmospheric net

0.02 radiation = g 0.986 &, T,

Q,, = Longwave emitted radiation by the
lake surface = 0 T*¢,

Qx =R, —Q.—H
H = Sensible heat® = yf (T — T,)

Q. = Latent heat® = f(ewsat ea)
esar = Saturated Vapour Pressure
f=48+198-u+028-(T—-T,)

Cp'p
0.622-L,
¢, = specific heat of air
L,, = vaporization latent heat

LSt Landsat processing

Evaporation Ev  Heat storage Q,
[mm/h] [W/m?]

m 750
WA,)
i

0.25




Sentinel-2 processing



Validation: atmospheric correction
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Validation: water quality parameters
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Temperature [°C]

Validation: Surface temperature
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Validation: Net radiation
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Landsat-Surface temperature [°C]
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Surface Temperature (K)
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TSM [mg/L]

Landsat-TSM 1ais
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Landsat-Evaporation
[mm/h]
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W/m?2

W/m?
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Risultati: bilancio termico giornaliero
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W/m?2

Risultati: radiazione netta giornaliera
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Sentinel-2: water quality
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Sentinel-2: Bottom coverage

- Macrophyte low albedo

. Macrophyte high albedo

Uncolonised Bottom




Sentinel-2: Bottom coverage
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ISEO: Improving the lake
Status from Eutrophy towards
Oligotrophy

MERIS

EO data — initial datset

Science of the Total Environment 409 (2011) 3083-3091
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Dissemination
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