Potential of the use of high-resolution meteorological forecasts
CAM 2015 for snowpack modelling in the Pyrenees

METEO

: FRANCE
nnsbruck Austria

dépasser les frontiéres '-

L. Quéno, V. Vionnet, I. Dombrowski-Etchevers, M. Lafaysse, F. Karbou, S.Morin
Météo-France - CNRS, CNRM-GAME UMR3589, Centre d’Etudes de la Neige (CEN), Grenoble, France

1. Context 3. Evaluation of AROME-Crocus (2.5 km) in the Pyrenees

A major challenge of avalanche hazard forecasting and mountain hydrology isto  |* Global overestimation of snow depth, particularly on the Atlantic foothills * Comparison of daily precipitation forecasts 200 oo
take into account the high spatial variability of the snow cover in mountains. - bias (cm) STDE (cm) Scores for simulated to precipitations gauges measurements £ = o
This Var|ab|||ty depends on the regional Climatology’ geographical location within region stations AROME SAFRAN AROME | SAERAN & snow depth, 2010/2014 > Strong overestimation of preC|p|tat|OnS by g 15000k __________________________ ________________________ —_
the mountain range, orography (altitude, slope, aspect) and microscale West = 27 65.3 17.5 84.5 54.2 AROME (particularly > 20 mm) 3 | |
processes. High-resolution meteorological forecasts at kilometre scale over C:::ter ié gi'; 302'13 gi'g 28'2 Snow depth bias, by station, for » Apparent inconsistency with ASD study: S w0000 Y V. N S _
mountainous terrain offer new potential for the atmospheric forcing of Overall | 7a Eoh S AROME-Crocus, 2010/2014 \ probably due to the undercatch of winter 5 '
snowpack models in order to represent the regional snowpack variability. AROME-Crocus precipitations A
. ASD variable offers a new point of view on 3 B A o e _
Current and new atmospheric forcing for snowpack modelling e Results sorted by weather snow accumulations, and questions precip. 3
| , patterns (9 types): gauges data assimilation. 0E | | |
ing: This study: . ® & ¢ ¢ &
Current forcing: Y » AROME: better representation Cumulated precipitations by categories for AROME - & & &ngﬁ &bﬁ@ >
AR D rhoIcEg el ) of orographic blockin a:d SAI;-'RAN Vs :leci gau es observations ¢ S ool
e Analysis/forecasts by « massif » - g P " §| y precip. gaug Precipitations categories
by s xcessive orograp .|c oC .mg
- conceptual relief very locally (Atlantic foothills) 6. Conclusion and outlooks
* Massif considered homogeneous 150 -120 -9 60 30 0 _ S
>now depth bias (cm)  Global overestimation of snow depth by AROME-Crocus
AROME-Crocus SAFRAN-Crocus » Despite an underestimation of strong accumulations
: : » Mainly due to the underestimation of strong ablations, amongst which wind-blown snow
Air temperatur Wi“dspe,_,d' coming | incoming = events (small-scale process, not simulated) and strong melting.
Rel. humidity solar radiation = LW radiation E . . . . .
i : . 4 <| | * High-resolution meteorological forcing of snowpack models offers a better representation of
i !V /o S large-scale orographic effects and strong snow accumulations.
Snowpack model : SURFEX/ISBA-Crocus (Crocus) Z > A1 of AROME for high.i  froes , -
Vionnet et al., 2012] otential o . or high-impact events : reez.lng ram on snow |n.t e
Pyrenees, which can create a dangerous thick ice layer. Possible
Cumulated winter snowfalls (cm) for days of NW disturbed flow with foehn in Spain, 2011/2012 diagnostic thanks to its cloud microphysical scheme.

2. Snowpack simulations and evaluation methods 4. Daily snow depth variations : accumulation and ablation processes
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