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Background
DLR

» Peru has severe water availability problems, )2 e
aggravated by climate change '
» GIZ funded project to improve the "Multisectoral

management of water resources in the Mantaro
River basin“ (ProGIRH)

= Peruvian national water authority (ANA)
supported by DLR-IMF Team to establish
remote sensing monitoring of water resources

= Motivation: to establish a self-dependent and
locally managed long-term observation of e Ik
water quality and availability — |

Limite Provincial

The Mantaro River basin (source: www.ana.gob.pe)
lan Somlai, Remote Sensing Technology Institute (IMF), 13.01.2023
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= Peruvian national water authority (ANA)
supported by DLR-IMF Team to establish
remote sensing monitoring of water resources

= Motivation: to establish a self-dependent and
locally managed long-term observation of
water quality and availability

PlanetScope image of lakes Lasuntay and
Huacracocha and the city of Huancayo
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Requirements A#y
DLR

* Development of concepts to improve and complement existing
monitoring systems through remote sensing methods

* Development and introduction of tools to improve databases for
decision-making

= Capacity building
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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

Remote sensing reflectanD \Daten\Kampagnen2019_CostaRica\20190312_Sierpe1\00SSIRI0313_000.Rrs

Measurement
Fit

00124

Dr. Peter Gege Dr. lan Somlai Stefan Plattner Thomas Schwarzmaier
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The principle of aquatic remote sensing 4#7
DLR

Courtesy: C. Giardino (CNR)
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The principle of aquatic remote sensing

Which major groups of
constituents are typically
discriminated in

aquatic remote sensing?

- Phytoplankton (Chl-a)
- Colored dissolved organic
matter (CDOM)
- Total suspended matter
(TSM)
TR | o =~

In situ -

+ Bathymetry (shallow waters) (==

Deep water
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Reflectance spectrum

DLR
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

DLR
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)

Radiance Reflectance - Lake Constance, A6, 08-09-2021
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Spectral information in water colour

DLR
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« Visible light bears information about the upper water layer (order of 10 m) and (in shallow waters) the bottom

» The other wavelengths can be used to derive information about the surface (skin temperature, waves) and the reflected light
(useful for atmosphere correction)
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Reflectance spectrum
DLR

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

Radiance Reflectance - Lake Constance, A6, 08-09-2021
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Multi- and hyperspectral sensors

DLR
RGB Multispectral Hyperspectral
« 3 bands (red, green, blue) * Few bands separated by gaps » Many narrow contiguous bands
 Sensitivity similar to human eye « Examples: Sentinel-2/3, « Examples: EnMap, DESIS,
« Example: camera Landsat-8/9, Planet SuperDove, PRISMA
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ProGIRH-DLR 4#7
Processing, Validation and Improvement Workflow DLR

IOPs of Water Concentrations of Water
Constituents Constituents
(from Water Samples) (from Water Samples)

l L3 | Concentrations of
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I—l_ Atmospheric LZ. L
Satellite Correction Satellite WASI Bottom Composition j:l Photos

Dat
Data - Maps LWater Depths

o Spectra of Spectra of Bottom Sonar
|:> Validation Water Surface Material
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Project Goals & Structure
DLR

= Development of concepts to improve and complement existing monitoring systems
through remote sensing methods

» Development and introduction of tools to improve databases for decision-making

= Capacity building

(N

Y

Covered in 4 work packages:

Concept development, capacity building and Adaptation of data processing software

schedulin g - Determination of regional optical properties

- Workshops for know-how transfer, capacity building (hands-on!), - In-situ measurements: spectral (water and substrate) and depth
data analysis and results evaluation - Water samples for laboratory analysis

Set-up of a processing environment for Analysis and validation of satellite data
satellite data

_ : - Validation of satellite images based on in-situ acquired data
- Protocols for access, (pre) processing and data analysis of - Remote sensing of water quality indicators and water volume
different instruments/satellites

lan Somlai, Remote Sensing Technology Institute (IMF), 13.01.2023




Capacity building
DLR
« Key for the project’s success:

To establish a
self-dependent, locally managed, long-term
observation of water quality and availability

« Workshops / Teamwork / Know-how transfer / Collaboration / Communication / Time ()

« Data acquisition + processing + analysis + understanding - Dissemination, utilization, decision-making

[1] https://scihub.copernicus.eu/dhus/#/home

lan Somlai, Remote Sensing Technology Institute (IMF), 13.01.2023




Capacity building: Task-Force workshops

DLR
From this ... ... to this!
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Laguna Lasuntay - PlanetScope, 16.08.2022 Peter Gege, WASI-AI

» Search and download satellite data for Lago Junin and Lagunas Lasuntay, Huacracocha and Pomacocha

» Perform atmospheric correction and visualization of spectral reflectance data

» Data analysis to derive water constituent’s concentrations (Chl-a, TSM, CDOM) and bathymetry

« Combine all available data: in-situ radiometry + laboratory analysis of water probes + satellite data

* Results-based definition of best suited satellites for retrieval of the mentioned parameters in each water body
» Generate and export distribution maps of water constituents’ concentrations and bathymetry

* Regular online meetings, e.g. every 2 weeks, for joint work, results discussion and planning

* Prepare 1-week visit of task-force group to DLR in Q1-2023 for intensive cooperation and results generation

lan Somlai, Remote Sensing Technology Institute (IMF), 13.01.2023




Ca

pacity building: Task-Force workshops

Task-Force Data Overview
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Visualize results with WASI
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Comparison with WASI-AIl results from Sentinel 2B image from 18.08.2022
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- Results are comparable! (different satellites, 2 days apart)

- Need to validate with in-situ radiometry and laboratory results

i DLR
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Project Timeline & Status

DLR
« Second * Data processing
Workshop and * Visit to DLR
training in Peru « Prepare second
* Kick-Off * First field visit to Peru « Support and
* First Workshop campaign * Data processing advice
il 2 3 4 2 3 4 il 2
2022 2023 2024
* Prepare first visit * Data processing « Third Workshop * Dissemination of
to Peru and training in results
* Initial work with Peru * Final Workshop
satellite data e Second field
campaign

lan Somlai, Remote Sensing Technology Institute (IMF), 13.01.2023




Project Timeline & Status
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Thank you! - jMuchas gracias! - Vielen Dank! DLR

Deutsche Gesellschaft
ANA fur Internationale
Zusammenarbeit (G1Z) GmbH

Autoridad Macional del Agua

DLR-Team “Validation”: Peter Gege, Stefan Plattner, Thomas Schwarzmaier, lan Somlai
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