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Recent developments in Crocus

M. Lafaysse, M. Dumont, V. Vionnet, S. Morin and many many others ....



SURFEX/ISBA-Crocus

v Embedded in SURFEX (surface scheme) and permanently coupled with
soil model ISBA-DIF (Vionnet et al., 2012)

h

Processes
. . . . Atmosphere
v" Open source code, available via git repository %

Downward ~Downward

: ] Turbulent fluxes
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I Wind ;' heat  heat
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Spectral ! Light 521 ORI
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v eal ]
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v" Support and informations through opensource.u o T o
creating an account)

v’ crocus@meteo.fr
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Multiphysics ensemble ESCROC (Lafaysse et al., TC, 2017)
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Multiphysics ensemble ESCROC (Lafaysse et al., TC, 2017)
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Light absorbing impurities in snow (Tuzet et al., TC, 2017)

Dry deposition Wet deposition
Atmosphere

o m Impurity content as a prognostic
st e @78 AU variables
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Snow Water Equivalent (kg m—2)

Snow depth (m)

Light absorbing impurities in snow (Tuzet et al., TC, 2017)
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Water percolation (D’Amboise et al., GMD, 2017)

Richards equation
36 5 Numerical stability issues

dH
ot a_:(“” sz) ) Quite a tricky problem to solve within
Crocus/SNOWPACK framework (see Wever et al.)

K (#) is the hydraulic conductivity which is a function of the
volumetric water content (#), and ¢ and z denote time and
depth (positive downward). H is the hydraulic head, which is [w ' ) ™ ' [y

the sum of the pressure head (/) and the elevation (z), which T Lof N

Water conbent ey m?)

Density (kg o)

is negative because z is positive downward (Eq. 2).

H=h—z (2)

snowfall
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Pl Figure 6. Crocus output from Filefjell, Norway, in which the top plots use the bucket routine and the bottom plots use the Richards routine.
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Ice layer formation due to freezing precipitation (Quéno et
al., CRST, 2017, in revision)
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Ice layer formation due to freezing precipitation (Quéno et
al., CRST, 2017, in revision)
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Crocus RESORT (Spandre et al., CRST, 2016)
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Water isotopes (Touzeau et al., submitted to GMDD)

Snow lager 5 S aite Preliminary investigations on isotopic variations
O/Tf“_ / along with water vapor exchange between snow
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Multi-energy balance

* MEB (Boone et al, 2017): Implicitely solve
equations for Tsnow, Tveg and Tsoil

Ceal _t :(1 —Png) (Rng —H, _LEg)

+ Png (ng + Tn,NnSWnel,n)
— Gg1 + Li®g 1, )

cn,lag—j'l =Rnn— Hy —LEn — T, 1Wner n + &n,1 Zhv
— Gp1 + Li®y 1, ©)
pGV
Z

Energy fluxes and Ts constrain the snow scheme

Z
Possibility to add a litter layer (might be useful for Col
de Porte meadow)
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Multi-energy balance
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Wind-drift (Vionnet et al., submitted to CRST)

Windward Leeward
side - Amout of snow redistributed in side
saltation and turbulent suspension
> - Sublimation loss
Wind - Mechanical evolution of snow grains

Erosion

Idealized crest

\nowpack simulated

by Crocus

Figure 1: Sytron conceptual scheme
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Wind-drift (Vionnet et al., submitted to CRST)
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Wind-drift (Vionnet et al., submitted to CRST)

Evaluation using 10 FlowCapt and 1
SnowParticleCounter (CLB)

Testing of various model configs for wind effects
on snow microstructure

g.- Blowing snow event without concurrent snowfall
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