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Figure 2 : Maximum SWE simulated by the models (horizontal coordinate: date, vertical coordinate: value). Each
diamond corresponds to a model, the trian~le to the SWE observations.
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4.3 Snow cover duration

The snow cover duration is a particularly important
feature of the snowpack because it has a major
impact on the surface energy budgets. For instance,
the surface energy fluxes are strongly governed by
the surface temperature, which is limited to 273.16
K if snow is present. Moreover, the snow cover
limits evaporation from ground. Thus, the presence
of snow influences at the same time the local

atmospheric circulation and the watershed water
resources.
On average, the snow cover duration is
underestimated at CDP9798 (-10.5 days) and
overestimated at SLR (17.3 days). The RMS of the
snow cover duration is roughly the same for all
sites (16 to 23 days), which indicates that this
parameter does not allow to the classification of the
model ability to simulate the local snow cover
(table 4).

CDP9697 CDP9798 GSB SLR WFJ
Averaged snow cover duration error (SCDE, days) 1.8 -10.5 -2.5 17.3 -7.3
Snow cover duration error RMS (days) 16 18.5 17.2 22.9 16
% of accurate models (SCDE<1 week) 35 64 15 8 36
Excluded models 0 1 0 0 0

Table 4: Snow cover duration error (SCDE, in days, calculated by using the snow depth
observations) : average for all models, RMS, fraction ofaccurate models (SCDE <1 week) and
number ofexcluded models for the calculation.
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If one considers the fraction of the most precise
models, the best simulated site is CDP9798, where
the snow cover duration error is lower than 1 week
for 65% of the models. About one third of the
models reach an equivalent score for CDP9697 and
WFJ9293, due to different melting rates in spring.
Only 8% of the models calculate a correct snow
cover duration in SLR, which is coherent with the
overestimation of the snowpack mass balance
already mentioned above. 15 % of the models

Mountain Snowpack

calculate a correct snow cover duration in GSB, on
average for 15 seasons.
For the 5 sites, the RMS on the snow cover duration
is 17.4 days in average for all models (figure 3). It
is lower than 2 weeks for 35% of the models (9,6
days for the best one). If one excludes the SLR site
(where the snowpack is overestimated by a great
majority of models), the fraction of models with a
RMS lower than 2 weeks reaches 54% (5.8 days the
for the best one).

Snow cover duration error

60

40

20

III
>-cu 0

"...0.. -20
CD
,g
E -40
;:,
Z

-60

-80

-100

~~~
!
1

~'~R-~ .J~.. '~ lJ ~
1~

J III I h
n' J 1.1 ~If m ~

I
~ H

1
• CDP9697 i
Em CDP9798 I
Eli! SLR9697

IDWFJ9293
fiI GSB6983 I

!
Models

Figure 3 : Snow cover duration error for each model and for the different sites.

5. Conclusion

The results of 26 snow models have been compared
to validation data for the different experiment sites.
Some models show a good ability to correctly
simulate the snow pack features for all of the sites,
whereas other models are more adapted to
particular conditions. The WFJ site is the best
simulated site, because the accumulation and
melting periods are distinct. SLR is the most
difficult site (the snowpack is overestimated by
most of the models), which is probably due to
vague precipitation phase. Between these two

extremes, the two CDP seasons are moderately well
simulated because accumulation and melting
periods are mixed. The SWE evolution for the
season CDP9697 is generally better estimated, but
the snow cover duration is better capturated by
models for the season CDP9798. The next step of
the analysis will focus on the explanation of the
model differences. The energy budget will be
examined and compared to validation data such as
albedo or snow surface temperature. The sensibility
experiments will be used to bring into light the
complex feedbacks, the role of the parametrisations
and the impact of scheme complexity. 1bis more
detailed study will then try to classifY the models
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following their characteristics and their
applications.
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