@ 0/

Overview of lake-related activities at Météo-France

Patrick Le Moigne, Adrien Napoly, Simon Munier, Mareva July-Wormit, and Benoit Vié —
Meétéo-France/CNRM

(@

METEO
FRANCE

Milan -- 20-22 November 2024 @




Outline

Introduction
- A bit of history

Modelling
- A mass budget for lakes
- The LIAISE field campaign

Applications
- Impact of CC on water resource in France
- Impact of using FLake on a lake effect situation

What’s next?

- To implement FLake into operations
- To improve the water cycle representation



A bit of history

In 2006 Meteo-France decides to
use FLake to represent inland-

water surfaces in the land
modelling platform SURFEX
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A bit of history

= |n 2006 Meteo-France decides to
use FLake to represent inland-

water surfaces in the land
modelling platform SURFEX
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For use in NWP, Climate, Research, Downstream applications...

Cross section of ABL between imrigated and rainfed areas on July 22 at 12:00
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A bit of history

= 2010: Coupling of the FLake
model to the SURFEX
externalized land surface
modelling platform

SURFEX
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A bit of history

|
ATMOSPHERE
{/ interface
radiative properties : t atmospheric forcing :
- albedo - &ir temperature
= Bissivity - specific humidity
- surface radiative temperature - wind componenis
= 2010: Coupling of the FLake _ A e
surface fluxes : - rain rate
model to the SURFEX - momentum - snow rate
. S - sensible heat - CO,, chemical species, aerosols
externalized land surface U atent Pt corcanrelion
mode”ing platform R 'Cf’ _ _ + radiative forcing :
F il spbe - solar radiation
E e = infrared radiation
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A bit of history

2013: Evaluation of the lake
model FLake over a coastal
lagoon during the THAUMEX
field campaign

THAUMEX 10P2, 2011-08-30
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A bit of history

Seasonal (JJA) mean differences inline FLake - inline NoFLake

= 2016: Impact of lake surface

temperatures simulated by the Le Moigne et al., 2016, Tellus-A
FLake scheme in the CNRM-CM5
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Modelling 1: A mass budget for lakes (2020)

» MLake - CTRIP
Thesis Thibault Guinaldo (2017-2020)

FLake —» pyaporation (E) Precipitations (P)

River outflow (Q_ )
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Inflows (Q, ):

ISBA

- runoff /

- rivers and tributaries

MLake

W

source: Delphine Leroux ‘ / CTRIP
Aquifer exchanges (Q )
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Modelling 2: LIAISE (2023)

The LIAISE field campaign: to improve our understanding of key natural and
anthropogenic land processes and boundary layer feedbacks. In particular impact of
irrigation on coupling in semi-arid area.

= 9 SEB stations including a lake

Lake Ivars

A SEB station (catamaran) A anchored on Lake Ivars was used to provide continuous
time series of near-surface variables and study surface fluxes at the interface between
the lake and the atmosphere.

O 2AWS [ P, T, RH, radiation were deployed

J  Ascintillometer ! was installed on the shores of the lake (WUR) ¢ ) @
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Catamaran
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Surface fluxes

Sensible heat flux Latent heat flux
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Application 1: Impact of CC on water resource in France (2021)
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SAFRAN : Meteorological reanalysis

1958 — 2018 @8 km ; 9892 points
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SURFEX | FLake : lake model
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Application 1: Impact of CC on water resource in France

Multi-model probabilistic approach to uncertainty
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Application 2: Lake effect over lake Michigan (2024)

No-FLake
ICICLE campaign

Situation of 2019/3/5 17UTC

MODIS Terra image
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What’s next? Implementation of FLake into operations

At Meteo-France, 2 internal projects: MASCOT and ARRA

Reanalysis ARRA ] _
AROME France 1.3km FLake activated

AROMI

same Aim 4

99,00

AROME forecast with FLake
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y . . .
What’s next? Implementation of FLake into operations
At Meteo-France, 2 internal projects: MASCOT (ISBA DIF, ES, MEB + FLake) and ARRA

Reanalysis ARRA FLake activated
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What’s next? Improve the water cycle representation

Development of MGB a megabasin model in FLake:

e To study for the impact of varying water height
and surface on the basin evaporation

e Varying water height with FLake model

e Varying surface and volume in MGB

e Polyhedron with 2 // surfaces
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Thank you for your attention !
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