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Few examples of water quality mapping
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Hyperspectral remote sensing for water
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ENMAP DESIS PRISMA EMIT S2 S3 In situ

Curonian 
lagoon

2023/08/12 - - - - 2023/08/12 -

Venice 
Lagoon

2022/07/16 - - - - 2022/07/16 -

Venezia 
AAOT

2023/04/08 - - - - - 2023/04/08

Gulf of 
Oristano

2023/05/31 - - - - - 2023/05/31

Lake 
Trasimeno

2022/08/12 - 2022/08/12 - - - 2022/08/12

Lake 
Trasimeno

2022/10/05 - - - - - 2022/10/05

Lake Garda - - 2023/08/19 2023/08/07 - - -

Lake Garda 2022/12/06 - - - 2022/12/07 - -

Tago river 2022/09/15 2020/09/02 2020/09/03 - 2020/09/01 2020/09/02 -

Danube 
estuary

2022/09/21 - - - - - -

Dataset



In situ
Fixed positions
• autonomous 

radiometers (high 
frequency, but one-
point)

Campaigns
• Field data collection 

(high spatial 
coverage, often 
accompanied by 
bio-geophysical  
measurements, but 
low frequency)

4G Antenna

HYPSTAR

Webcams
Rain/light sensor

Control Unit
(Studiel box)

Battery
PV Control Unit
Solar panel



Level 2 standard products



EnMap	Land EnMap	Water
ROI 1

Lake	Trasimeno	2022/10/05

2
3
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Level 2 standard products: water & land



EnMap	L2A	water EnMap	L2A	water

Moderately clear marine waters
Comparison 
of EnMAP & 
in-situ



Oristano	2023/07/14	land Oristano	2023/07/14	water

Deep and shallow clear marine waters
Comparison 
of EnMAP
& in-situ



PRISMA	L2C	2020/09/03 DESIS	L2A	2020/09/02

Comparison of EnMAP, DESIS, PRISMA (and S2-MSI & S3-OLCI)

ROI	1

ROI	2

ROI	1

ROI	2

Rivers

ROI	1
ROI	2

ROI	3

ROI	4

EnMap	L2A	combined

ROI	1



EnMap	L2A	combined Sentinel-3	L2	product

Comparison of 
EnMap & S3-
OLCI

Transitional waters



Sentinel-3	L2	product

Comparison of EnMap 
& S3-OLCI

EnMap	L2A	combined

Lagoons



EnMap	L2A	combined
2022/12/06 Sentinel-2	L2	product	

2022/12/07

Clear lakes Comparison of EnMap & S2-MSI

EMIT	L2A
2023/08/07

ROI	1

ROI	2

PRISMA	L2C
2023/08/19

ROI	1

ROI	2

& PRISMA & EMIT



PRISMA	L2C	2022/08/12
10:05	UTC

EnMap	L2A	combined	
2022/08/12
10:40	UTC

ROI	1
ROI	2

ROI	1ROI	2

Turbid lakes

Comparison 
of PRISMA, 
EnMAP & in 
situ



Water quality products
• Bio-optical modelling inversion 

BOMBER (Giardino et al., 2012);
• semi-empirical methods 

adaptive band-ratios based 
approaches (IDL script a/o R 
scripts, free),

chl-a

PC



Shallow waters with EnMAP

Sand

Posidonia	O.

Gulf	of	Oristano
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EnMAP
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Phytoplankton pigments with EnMAP
PC (mgm-3)

Chl-a (mgm-3)
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Summary and conclusions
• First investigation of EnMap products for water applications is 

encouraging; particularly L2-water products show significant-reliable 
values across different water types

• EnMap products seem comparable with those acquired by other sensors 
so that a synergic use is foreseen

• A statical analysis comparing EnMAP vs. RS data (e.g., in situ, PRISMA, 
MSI, OLCI) with related metrics (accuracy, error, bias, SAM, etc) is ongoing 
to quantitively support such preliminary findings; new EnMAP data will be 
also added

• For some images we will also compare EnMAP-derived water quality 
products with field data  



Summary and conclusions
• As EnMAP is now part of the spaceborne imaging spectroscopy fleet (of 

e.g., PRISMA, DESIS, HIUSI, EMIT) we would like to perform an analysis of 
L1 and L2 products over CAL/VAL sites used also by other missions for 
enabling a sensors performances, also in view of next generation of 
satellite missions (e.g. CHIME, PRISMA-NG, SBG)



Grazie!PRISCAV

PANDA-WATER

Thanks to 
EnMAP team!

EnMAP,	subalpine	lakes

2022/08/01


