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LéXPLORE platform; Lake Geneva (le Léman) 

In situ data Numerical modelsRemote sensing

CHAI Talks

Faculty of Civil Engineering 
K. N. Toosi University of Technology

abolfazl.irani@eawag.ch 

mailto:abolfazl.irani@eawag.ch
mailto:abolfazl.irani@eawag.ch
mailto:abolfazl.irani@eawag.ch


François-Alphonse Forel (1841-1912; 
Morges, Switzerland) 

Forel, F.-A. 1892. Le Léman - Monographie Limnologique. 
Tome I, Editions Rouge Lausanne, Lausanne, 543p

The Forel scale for lake color

History of limnology in Switzerland



Main sources of information

• Perhaps the most reliable source of 
information

• Sparse in space (and maybe in time)

• Expensive (especially for the 
researchers)

• Good spatial information

• Poor temporal frequency

• Usually with high uncertainty 

• Great temporal (and spatial) coverage

• Usually inexpensive

• Predictive capability

•  “All models are wrong, some are 
useful”; George Box (1919-2023)

Figure from Odermatt et al., Diversity II water quality parameters from ENVISAT (2002–2012): A new global information 
source for lakes, Earth Syst. Sci. Data, 10, 1527–1549, 



Dissemination of multi-source information

https://www.alplakes.eawag.ch/ © James Runnalls

https://www.alplakes.eawag.ch/


Available products on AlpLakes

Water quality: Chl-a, Turbidity, and Secchi depth from Sentinel-2/3   |  A.I. Rahaghi, M. Werther, D. Odermatt

Physical parameters: LSWT from Landsat-8/9   |  A.I. Rahaghi, D. Odermatt

3D model and Particle tracking: Hydrodynamics from Delft-3D  | A.I. Rahaghi, M. Amadori, D. Bouffard

1D model : Hydrodynamics & Bio-geochemistry from Simstrat  |  F. Bärenbold, , M. Schmid

In situ data: Various from Different sensors                 More detailed data on https://www.datalakes-eawag.ch/   

Almost all data and codes are freely available! 

https://www.datalakes-eawag.ch/
https://www.datalakes-eawag.ch/
https://www.datalakes-eawag.ch/


In situ measurement challenges:
The case of Lago Bianco

Buoy deployment (Spring)

Buoy removal (Fall)

Lago Bianco (2234 m)



Remote sensing challenges:
Some examples from diverse lakes

Thin clouds issue
Machine Learning

approach

• Adjacency effect issue
• Transects in four Swiss lakes
• Algorithms assessment

Lion et al., 2025

Pühringer et al., In preparation.
Irani Rahaghi  et al., In preparation.



RMSD= 0.68°C

RMSD= 0.73°C

Numerical modeling challenges:
Some examples from diverse lakes

Lack of sufficient in situ data

Misimplementation of numerical models

Without β implementation With β implementation

Amadori, M., A.I. Rahaghi, D. Bouffard, and M. Toffolon. Using automatic calibration to improve 
the physics behind complex numerical models: An example from a 3D lake model using Delft3d 
(v6.02.10) and DYNO-PODS (v1.0). 2025. Geoscientific Model Development. 18, 3473-3486



Case study 1: Unprecedented Uroglena bloom in Lake Geneva

Typical Lake Geneva

Source: www.lenouvelliste.ch

Identification : INRAE, F. Rimet, S. Rasconi H. Kochoska



Case study 1: Unprecedented Uroglena bloom in Lake Geneva…

Rahaghi et al., Combined Earth observations reveal the sequence of conditions leading to a large algal bloom in Lake Geneva. 
Commun Earth Environ 5, 229 (2024). 



Case study 2: Metalimnetic methane dynamics in Lake Geneva 

Khatun, S., R. Grilli, A.I. Rahaghi, J.S. Berg, D. 
Jézéquel, D. Bouffard, C.J. Schubert, J. Chappellaz, 
and M.-E, Perga. Tracing the origins of 
metalimnetic methane in a stratified temperate 
lake: Insights from high-resolution mapping and 
3D hydrodynamic modelling. Under review in 
Limnology & Oceanography Letters.



Case study 3: Lémanscope

Water clarity measurement: Secchi disk
A proxy for water quality in the surface layer

clear turbid

https://lemanscope.org/

+700 volunteers, +3500 measurements in ~2 years 



Case study 4: Reflectance measurements and plankton taxa in Greifensee
WISPStation, Eawag research platform, Greifensee

Aquascope, Eawag research platform, Greifensee

Maire, L., Gege, P., Damm, A., Odermatt, D. (2025). Differentiating phytoplankton taxa in lakes using hyperspectral in situ 
reflectance and imaging microscopy. Science of The Total Environment, 1003



Lausanne, Switzerland, Nov 2025

We are seeking motivated students in the 
following domains for selected water bodies 
in Iran:

• Water quality remote sensing

• Thermal and water extend remote sensing

• 1D numerical modelling

• 3D numerical modelling

Automated Real-time Monitoring 
Analysis Network (ARMAN): Towards 

Developing an Integrated Remote 
Sensing Platform for Inland Water 

Bodies in Iran



A. Schlatter, D. Odermatt, A.I. Rahaghi,  Lake Zurich

S. Lavanchy, Lake Geneva P. Rünzi & A. Schlatter,  Lago Bianco
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