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ProGIRH-DLR
REMOTE SENSING OF WATER QUALITY IN THE MANTARO RIVER BASIN THROUGH 
SPACEBORNE AND GROUND-BASED ACQUISITION OF MULTI- AND HYPERSPECTRAL DATA

DETECCIÓN REMOTA DE LA CALIDAD DEL AGUA EN LA UNIDAD HIDROGRÁFICA DEL RÍO 
MANTARO A TRAVÉS DE LA ADQUISICIÓN ESPACIAL Y TERRESTRE DE DATOS MULTI- E 
HIPERESPECTRALES



The principle of aquatic remote sensing

Ian Somlai, Remote Sensing Technology Institute (IMF), 05.10.2023

Courtesy:  C. Giardino (CNR)
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Which major groups of

constituents are typically

discriminated in

aquatic remote sensing?

→ Phytoplankton (Chl-a)

→ Colored dissolved organic

matter (CDOM)

→ Total suspended matter

(TSM)

+ Bathymetry (shallow waters)



Reflectance spectrum
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What does the human eye see?

• Every material reflects / absorbs electromagnetic radiation differently

• Visible spectrum represents only a short wavelength range

• Reflected light defines a material specific spectral signature = spectrum

→Reflectance spectrum contains information about material properties!

(not restricted to VIS)
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Reflectance spectrum
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What does an optical satellite sensor see?

• Reflected light coming from large areas on the planet’s surface

and propagating through the atmosphere

• Each image pixel contains one reflectance spectrum

• Number of bands and spectral properties defined by sensor

→ Multi- and hyperspectral sensors

[2]
[1]

[1] www.dlr.de/content/de/artikel/news/2015/20150623_landbeobachtung-4-0-sentinel-2a-gestartet_14001.html

[2] www.edmundoptics.eu/knowledge-center/application-notes/imaging/hyperspectral-and-multispectral-imaging
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Derive concentration of water constituents from
satellite images

From this … … to this!

Laguna Lasuntay - PlanetScope, 16.08.2022 Peter Gege, WASI-AI
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Derive concentration of water constituents from
satellite images

Screenshot of WASI during data processing

Lago Junín - Landsat 8, July 8th, 2021

Ian Somlai, Remote Sensing Technology Institute (IMF), 05.10.2023



Derive concentration of water constituents from
satellite images

Screenshot of WASI generated results

Lago Junín - Landsat 8, July 8th, 2021
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Screenshot of WASI generated results

Laguna Lazo Huntay - Planet Scope, July 7th, 2021

Derive concentration of water constituents from
satellite images
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Derive bathymetry from satellite images
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Lago Junín - Planet Scope, July 10th, 2021



Derive bathymetry from satellite images
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Lago Junín - Planet Scope, July 10th, 2021



Derive bathymetry from satellite images
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Screenshot of WASI generated results 

Lago Junín - Planet Scope, July 10th, 2021



Field Campaign 2023

Spectral and bathymetric measurements in Laguna Lazo Huntay, Laguna Huacracocha and Lago Junín
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Field Campaign 2023 – Preliminary results

First reflectance spectrum – Lazo Huntay

→ Further analysis of all data and derivation of water constituents with WASI
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GRACIAS PROFESOR INGARUCA 

Y SU EQUIPO DE LA UNCP!
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Field Campaign 2023 – Preliminary results

Concentration of water constituents obtained from in-situ spectral measurements

→ Further analysis and validation of water constituents derived from simultaneous satellite images
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Field Campaign 2023 – Preliminary results

Remote controlled or autonomous boat for bathymetry measurement: “La Plancha”
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Field Campaign 2023 – Preliminary results

First validated bathymetry map of Lazo Huntay

→ Derivation of bathymetry from satellite images in shallow areas.
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Group Validation

• Principal research topic: remote sensing of 

inland waters

• Validation of satellite data and model results for 

water quality parameters

• Development of radiative transfer models for 

water (WASI)

• Conduction of field campaigns

• Development of instrumentation for field 

measurements

Peter Gege Thomas SchwarzmaierIan Somlai Stefan Plattner

Sonja Schmid

Your photo

here

Patrick Klotz

Your photo

here
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Thank you!  - ¡Muchas gracias!  - Vielen Dank!

DLR-Team “Validation”: Peter Gege, Stefan Plattner, Sonja Schmid, Patrick Klotz, Thomas Schwarzmaier, Ian Somlai

Ian Somlai, Remote Sensing Technology Institute (IMF), 05.10.2023


