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Current (NASA)

Mesoscale structures are key processes in controlling horizontal and 
vertical transport:

• E.g.: Controlling the energy pathway
• E.g.: Modulation the biological production

McGillicuddy D.N. (2015, ARMS)

A World of Eddies
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MERIS – Satellite (04/2010) 
CHL-a data (mg m-3)

APEX Flight (2013)

Lake Geneva
Kiefer et al. (2015) Ultra Light Airplane (2014)

Eddies at all Scales
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Methodology

3D-Model Remote Sensing In-situ observations
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Coupling information sources (ESA funded, Bouffard)



Mesoscale Eddies in Lake Geneva

29.09.2009

27.09.2009

30.09.2009

Chlorophyll concentration [mg m-3]

02.10.2009

03.10.2009

MERIS data
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Arrows: 3D hydro. model
Color plot: MERIS CHL-a

Mesoscale Eddies in Lake Geneva

Bouffard and Wüest (in prep for GRL)
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Chlorophyll concentration [mg m-3]
MERIS data

Bi-monthly monitoring
location (SHL2 - CIPEL)
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Coupling Information Sources
LSWT : Lake Surface Water Temperature

In collaboration with Stefan Wunderle (Uni Bern)
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Coupling Information Sources

ModelRS (MERIS)

Model
In-Situ Obs.

Water quality (Chla)

In collaboration with D. Odermatt (Odermatt and Brockmann) and O. Anneville (INRA)
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Online Real-time Platform

System operation:
u Daily computations 

(hydrodynamics + water quality)

u 5d forecasts 

u Data assimilation (in progress)

Applications:
u Scientists: in-situ measurements planning, understanding 

3D physical phenomenon (e.g. upwellings)

u Governmental agencies: monitoring lakes at every 
location in space and time, following the stratification and 
mixing

u Public awareness: 230 daily users on avg., total >20 000

www.meteolakes.ch

PhD thesis Theo Baracchini



Importance of coupling 3D modeling, RS and In-Situ data
q Forecasting Model (e.g. Lake Geneva)
q Data assimilation of remote sensing data
q See meteolakes.ch (CORESIM, ESA, Bouffard)

Take Home Message

RS

In-SituModel

http://tsr.blogs.com/pj/
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Upwelling
Upwelling event June 30th 2017Meteolakes.ch



Upwelling
Meteolakes.ch
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