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Introduction Results
A warmer atmosphere is expected to decrease the snowfall ratio, leading to rain on snow (ROS) Table 1. Increase of the rainfall intensity during ROS events
events, increasing the snow runoff and triggering natural hazards, such as flash flood events. (a) Frequency (b) Quantity
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Physical-based and mass balance snow model: Flexible Snow Model (FSM2; Essery, 2015). Spatial differences d T T | o T 11 1 T w < B T 1L
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FSM2 configuration includes , runoff , internal snow processes, refreeze and thermal conductivity,
guantified as function of the snow density. Atmospheric stability is simulated as function of the
Richardson number.

> Average dally snow ablatlon Olct N-I:u'v' D-IEI: Jaln Felz [.-1;3r HrJr [.-1;3:.-' JLIII'I Jll.ll OII:I N-I:rv' D-IEI: Ja'||1|rrlf|za{n£|§r:th?}pr H:IB:.-' JLIIH Jill OIET N'Iil'v' D-IEE JE‘H FE‘S HI&F HFJF f-'1;3:-" JLIIH JL”
> rainfall quantity during ROS events

Figure 6. Average daily snow ablation during (a) all days and (b) ROS days.
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Figure 3. Snow depth and snowfall fraction evolution.

[ 0 ERLTT W e A i | 1IN
o oeglah il S P INIEND NN (10N
o il el e de o NN ENE BN
i I N'E N

a af “_. | |
B T W Tl Ji |
. T W) NN W

ROS frequency (dayslfyear)

Geographical settin -
grap J Rainfall quantity during ROS Show ablation

0 0 i A il i T T | | TN 01
hi i For all elevation zones: general increase in Winter. Higher average_dally snow ablation dur_lng ROS : 00 200 300 025 050 075 273 276 279
events than during average snow ablation HS duration (days/year) Sf - year Temperature - year (K)
(@) | Atentic - - - - episodes
Ocean At low and mid elevation: decreases during Spring. '
FRANCE . : : : , .
: : . : . Small variation in the average daily snow ablation Figure 7. Pearson’s correlation between ROS frequency (days/year) and yearly (a) HS
At high elevation: general increases specially during . : durati :
_ uration, (b) Snowfall fraction and (c) temperature.
Summer and Spring. due to climate warming. (b) (c) temp
¥ No spatial differences found with respect to _
i baseline climate. Conclusions
( ) Low Baseline . . . .
W % m % % x At low elevation, ROS events will decrease during Autumn and Spring.
[ ]Pyrenean massifs > % % % % % = ROS events and rainfall quantity during ROS increase in a warmer climate at high elevations.
Hydrography _ %
Elevati = : : : :
8 egvan:zér?gm % % % % % g High average daily snow ablation during ROS events.
[ |>=875-1750 i :: -
B >- 1750 - 2625 spall ) % % % % % 5 Seasonal snow depth duration controls yearly ROS frequency
I >= 2625 - 3500 & =
->: 3500 0 50 /10 m Medltgggnean (b) Mid  gaseline E
Figure 1. Geographical area analyzed in this work. & E f f j Future research
Location & j: ﬁ i’ i i - ROS interannual variability and sensitivity between extreme snow seasons
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Figure 5. ROS frequency spatlal distribution
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