
Alplakes



BACKGROUND

Science vs. Alternative Facts: What Drives Society?

Failure of COP16 on biodiversity

Our mission as environmental scientist

Knowledge development

• Documenting changes

• System & process understanding

Actionable knowledge

• Converting scientific findings into practical solutions

• Developing evidence-based recommendations

Knowledge transfer

• Translating complex scientific products into understandable 

information

• Training

• Advising policymakers and stakeholders

• Engaging with the public

• Sharing best practices

Are we meeting our mission goals efficiently?



BACKGROUND

Problem formulation

Lakes are indicators of watershed health

Additional practical challenges

• 1 planet but 1.4 x 106 lakes (Hydrolakes)

• 1.4 x 106 lakes = 1.4 x 106 different study sites?

• 1.4 x 106 lakes = 1.4 x 106 different methods?

• 1.4 x 106 lakes = 1 limnology community?

Problem formulation

• We need to join forces. Progress from one group should more explicitely benefit to the other groups.

• Collaborations exist but often lack efficient design for real benefit

A lake view of Switzerland

Examples of success

• GLEON

• ISIMIP

• …



QUESTION

How can we combine different information

sources to better understand lake

ecosystems?

How can we make this tool helpful for

scientific research and environmental

management?

BACKGROUND

Problem formulation



Goal – toward a regional product for (peri) alpine lakes  



PART I In-situ observations

Example of initiative: DATALAKES

A data pipeline for lakes data

Motivations: 

• To provide a web interface to data

• To favor visualisation to avoid downloading 

TB of (useless) data

• To make the data products fully 

reproducible. 

• To promote collaboration 

• To promote outreach

https://www.datalakes-eawag.ch

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


PART I In-situ observations

DATALAKES at a Glance

Credit James Runnalls
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PART I In-situ observations

DATALAKES at a Glance

Plot

Download

Information 

Reproduce

API

Credit James Runnalls
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PART I In-situ observations

DATALAKES at a Glance

Credit James Runnalls
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DATALAKES. Science case

Trends & multilakes comparison

Credit Fabian Bärenbold

Mean annual surface temperatures Mean annual bottom temperatures



PART II Remote Sensing

Example of initiative: ALPLAKES RS SENCAST

Not discussed here. 

See with Daniel Odermatt at the coffee break

or ask questions 



PART III Hydrodynamic modelling

Alplakes at a Glance

Motivations:

A web platform for lake 

models & RS products in 

the European Alpine 

region

• 86 Lakes with 1D 

models

• 12 Lakes with 3D 

models

• 21 Lakes with RS*

https://www.alplakes.eawag.ch

(*) not discussed here. See with Daniel Odermatt at the coffee break or ask questions 



PART III Hydrodynamic modelling

Alplakes at a Glance

A web platform for lake 

models & RS products in 

the European Alpine 

region

• Operational models

• 5 day forecast

https://www.alplakes.eawag.ch



PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Example of Lake Geneva

• Operational models

• 5 day forecast

• Lake Temperature

https://www.alplakes.eawag.ch

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


PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Example of Lake Geneva

• Operational models

• 5 day forecast

• Lake Temperature

• Lake Circulation

https://www.alplakes.eawag.ch

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


PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Going beyond 3D models 

with products

Particle tracking

• Online particle tracking

• Offline particle tracking

https://www.alplakes.eawag.ch



3D hydrodynamic 

modeling coupled 

with PT module 

Satellite products:
TSM map Day_0

PT seed generator:
PT map Day_0

PT spatiotemporal map

PT results:
PT map Day_1

Satellite products:
TSM map Day_1

Irani Rahaghi et al. (2024) Comm Earth Env

PART III Hydrodynamic modelling. Science case

Analysis of observed patterns



PART II Hydrodynamic modelling

Alplakes 3D at a Glance

https://www.alplakes.eawag.ch

Going beyond 3D 

models with products

Particle tracking

• Online particle 

tracking

• Offline particle 

tracking

Thermocline depth

Etc etc



PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Model output download

• API system



PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Model output download

• API system

• Documented Jupyter

Notebook for using model 

output



PART III Hydrodynamic modelling. Science case

Role of lateral transport in biogeochemical budgets

Where do the measured CH4 on LéXPLORE mainly originate from?

Khatun et al., (2024) L&O



PART III Hydrodynamic modelling. Science case

Tracking the fate of bacteria released from WWTP

Credit Abolfazl Irani Rahaghi. Project Helmut Bürgmann

Waste Water Treatment Plant outfall

Want to know  how to use 3D models & particle tracking to follow in the field the same parcel of water? 

See Anne Leroquais’ poster



PART III Hydrodynamic modelling

Alplakes 1D at a Glance

1D simulations

• Temperature: Simstrat

model

https://www.alplakes.eawag.ch
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Alplakes 1D at a Glance

1D simulations

• Temperature: Simstrat

model

• Multi year comparisons

https://www.alplakes.eawag.ch



PART III Hydrodynamic modelling

Alplakes 1D at a Glance

1D simulations

• Temperature: Simstrat

model

• Multi year comparisons

• Oxygen: Simstrat AED 

model

https://www.alplakes.eawag.ch



PART III Hydrodynamic modelling. Science case

Use case

• Lake trend comparison

• Detect interesting lakes 

(outliers)

Credit Fabian Bärenbold



Conclusion

Alplakes an online open tool to promote the use of RS, hydrodynamic and water quality models

Alplakes can host all kind of models

Alplakes was designed to be ”easily” (thanks James) upscaled

https://www.alplakes.eawag.ch



For 2024:

Marina Amadori, Fabien Bärenbold, Damien Bouffard, Mariano Bresciani, Claudia

Giardino, Abolfazl Irani Rahaghi, Anne Leroquais, James Runnalls, Martin Schmid,

Daniel Odermatt, Marco Toffolon, Mortimer Werther

ALPLAKES

The Team

For 2025:

YOU?

Fundings:

ESA, Eawag
https://www.alplakes.eawag.ch

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


EGU2025 27 April - 2 May 2025 https://www.egu25.eu/

HS10.4 Lakes and inland seas in the changing environment

HS10.5 Towards an integrated lake-catchment perspective

HS10.8 Opportunities and risks in upscaling limnological research from local to global

Kingston, Ontario 7 July – 11 July 2025

https://ppnw2025.smithengineering.queensu.ca

Conferences 2025

https://www.egu25.eu/
https://meetingorganizer.copernicus.org/EGU25/session/52013
https://meetingorganizer.copernicus.org/EGU25/session/52572
https://meetingorganizer.copernicus.org/EGU25/session/52149
https://ppnw2025.smithengineering.queensu.ca/


Orchestrator 
User Interface
Trigger, monitor, 

access logs and re-
run jobs

Website
Web application 

for interactive with 
Alplakes data

S3 Bucket
Rapid, redundant 

access to metadata 
and images

Scheduler
Components for 

starting, 
monitoring and 

retrying jobs

API Worker
Download 3rd party 

data (BAFU, 
MeteoSwiss)

Simulation 
Worker
Running 

computationally 
intensive tasks 

(Delft3D, Sencast)

Data Storage
Alplakes data lake

API
Endpoints for data 

access
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eaw-alplakes2:8080 www.alplakes.eawag.chwww.alplakes-api.eawag.ch
alplakes-eawag.s3.eu-

central-1.amazonaws.com

NFS

Internal External External External

Result

Micro-services split between an 
Eawag hosted VM and a 
simulation server purchased 
specifically for this project. 



PART III Hydrodynamic modelling

Science application. 

Amadori et al.,  In preparation

Credit Marina Amadori



PART III Hydrodynamic modelling

Alplakes 3D at a Glance

Example of Lake Garda

• Operational models

• 5 day forecast

• Lake Temperature

• Lake Circulation

https://www.alplakes.eawag.ch

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


PART III Hydrodynamic modelling

Alplakes 3D at a Glance

https://www.alplakes.eawag.ch

Example of Lake Garda

• Operational models

• 5 day forecast

• Lake Temperature

• Lake Circulation


