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Implementation of lakes in ORCHIDEE land surface model ="
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ORCHIDEE recently coupled with Flake (Mironov
et al., 2010) lake model (Bernus and Ottlé, GMD,
2022)

IPSL Earth System Model



Flake module computes the lake energy
balance for a number of predefined lake tiles
with different properties.

As a first step, depth was chosen to
discriminate the tiles.

3 depth classes were chosen (0 —5m, 5 —
25m, above 25m)

Prior maps based on HydrolLakes (Messager et
al., 2016) were generated

for different grid resolutions (1°, 0.5°, 0.25°) to
map tile parameters such as grid fraction,
median depth, average radiative (albedo,
extinction coefficient) and fetch parameters
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ORCHIDEE - FLake model evaluation using 5 different atmospheric forcings
ERAS5, WFDEI-CRU, CRU-JRA, CRUNCEP, ERAS5, E20FD
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Geoscientific Model Development, 15(10), 4275-4295.



ORCHIDEE - FLake model evaluation

Evaluation of ice phenology with Global Lake&Riverlce phenology database
(857 lakes)
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ORCHIDEE - FLake model on-going developments

Accounting for partial ice cover in FLake Ice Fraction =

Hcrit=f (fetch)

First approach based on Garnaud et al., 2022, calibrate with satellite albedo product (MODIS MCD43A3)
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Floodplains in ORCHIDEE
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B Within ORCHIDEE the horizontal
water transport interacts with the
other components of the Land
System Model.
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M The convergence of rivers within
the Pantanal allows to simulate
the floodplain fraction and height
at different resolutions.
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B The comparison is done with a
remote sensed estimate of
inundation fraction (GIEMS-2).

M The enhanced evaporation
modifies the vegetation cover and
the atmospheric structure.
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B The same methodology will be
applied to lakes and reservoirs.




Next steps:

Radiative parameters global optimization (albedo and extinction coeff.)
Finalisation of lake mass budget implementation

Evaluation on specific instrumented lakes

Use of SWOT first products to evaluate the model (seasonal variations of
WSE and water area products)

ldentify most uncertain parameters, perform sensitivity experiments and DA
twin experiments

Use of SWOT products to calibrate the most sensitive model parameters
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