Dynamical downscaling of snow trends in Northern Iberia based on ENSEMBLES regional simulations
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[ Abstact 2. DATASET: GIONAL MODELS (RCMs) 3. RESULTS FROM ERA40-COUPLED SIMULATIONS
A recent study by Pons et al. (2009) reported a significant decreasing trend of snow Orography (KNI, 25km)
occurrence (-4.8 days/decade) in the Northern Iberian Peninsula since the mid We considered the ENSEMBLE RCM multi- : masl. The red curve in the figures below shows the interannual variability of the mean observed NSD in the period
seventies. This study was based on observations of annual snow frequency (measured model simulations (10 models in the rows 2500 1961-2000 (see Sec. 1), together with the 9- and 6 RCM-member ensemble (in light and dark grey,
as the annual number of snow days) from a network of 33 stations ranging from 60 to of the table below) at 25km resolution with 2000 respectively), and the cor‘responding mean values (dashed and solid lines, respectively). It can be seen thai
1350 meters. different boundary conditions (in columns): 1500 the selected RCMs appropriately reproduce the interannual variability.
In the present work we analyze the skill of dy i i to « ERA40 (1961-2002). o
reproduce this trend in present climate conditions and also to further project it « A1B-scenario (1961-2040): HadCM3 oo
into the future from A1B-scenario global simulations. In particular, we consider the (METO-HC) and ECHAM5'(MPIMET) 0 ENSEMBLES 60) )2“
regional simulation dataset from the ENSEMBLES project, consisting in ten state-of- global models have been used (they 5 ;urope;an and )
the-art RCMs at 25km resolution run with different forcings. have at least four coupled RCMs) rican domains B4 g
i The 25km grid of a typical model (KNMI) is illustrated in the figure above g°

Results acm ’—‘ERMO METO-  MPIMET displaying the height of the grid points. 2 N
Firstly, all RCMs appropriately reproduce the interannual variability and the observed v T ‘:‘:f‘: Terew Snow frequency (NSD) was obtained from snow flux (kg L i B |
trends (after bias removal) using perfect boundaries from ERA40 (the ensemble mean m‘:‘_ m2 s7') using a threshold of 1 mm/day. Year Year Station number
presents a trend of -4.8 days/decade). For the case of transient global simulation s 1961-2002 1951-2100 The figure below shows the NSD values given by the 9 NSD observations vs. RCM outputs, averaged ~ NSD anomalies (removing model bias)  Mean NSD values (station by station) in
boundaries the results are quite variable with the greatest uncertainty being associated cum S RCMsgdriven by ERA40 in the period 1961?2000. )I;or the over the 28 stations (raw o interpolated values) ~ from observations vs. RCM outputs. the whole (1961-2000) period.
with the particular GCM used (ECHAMS or HadCM3) with trends ranging from -4.7 to 0.8 ALADIN sake of clarity, the values have been interpolated to a \ J
days/decade, respectively. Finally, the trends for the future 2010-2040 A1B runs were o — 1961-2002 1951-2100" common 25 km regular grid (the E-OBS regular grid).

\_ approx. -3.5 days/decade for both models, indicating a future decreasing trend.
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RACMO
| 1cTP The table below shows the slopes (days/year) for the different simulation in the transient (1961-2000) and

WW
(_\ (s ) . S aropear future (2010-2040) projections corresponding to A1B scenario runs (for the sake of comparison, the slopes for
RCA3 e IS % % 0 the ERA40 forced simulations are also shown). Note that the RCM coupled to the different global models

el 1961-2002 1951-2050 (ECHAMS and HADCMS3) exhibit a different performance over the transient period, with no significant trends in

We consider snow frequency (Number of PROMES

Snow Days per year, NSD) from 33 stations MetNo o0 the former case. However, all RCM simulations exhibit similar results for the period 2010-2040, with an
in the Northern Iberia with low-mid heights ’ Hinaw | 196152002 10512050 . average trend of -3.5 days/decade.
et ! N Transient and future projections (A1B) for the ensemble of 3
(60 to 1350 m), exhibiting a decreasing The ENSEMBLES RCM simulations at 25 km 50 1960-2000 (A1B)| 2010-40 (A1B) RCMs coupled to the HadCM3 global model. The simulations
trend (-4.8 days/decade) in the last quarter 40 resolution (see van der Linden and Mitchell 2009). w0 ERA40 [ECHAMS[HADCM3 [ ECHAM5[HADCM3 capture the decreasing trend observed since the mid 70s and
of the XXt century (more details in Pons et ﬁxzjt?:;zef“"élsei’\g'ai?d':“e‘s with snow data from T e " )r:[l: -8,2? -00.1032 -g,g: further project it into the XXI* century at a -3.7 days/decade rate.
al. 2009). o 0. - 0.
i 375 Since each RCM has a different rotated o NMI -0.48 | 0.13 -0.34 *
. Annual averaged values for the 33 stations: grid, we compared the heights for each of A HC -0.55 -0.50 034 | >
E 2 o ortat From Ponis et al. (2000)] 35,9 the 33 stations with those from the closest i METNO | -0.54 -0.65 043 | £,
< 180 pitation - A . ETHZ -0.26 -0.25 -0.19 | ©
g RCM grid points (represented by the ‘box- CNRM 019 g9
g 160 and-whiskers’ plot in the figure below), UCLM 088 Q.
£ 140 discarding those stations differing over SMAT 0.00 2
3120 300m (the five shaded in the figure). - - -0. X -0. -0. -0. )
£100 ( n ? ) The Pearson correlation coefficient for the RCM values Mean 0.44 | 0.08 0.47 0.37 0.32 - ™
13 i f averaged over the 28 stations and the corresponding Trends (days/year) for the simulations of the different RCMs 1965 1970 1975 1980 1985 1990 1995 2000 2010 2015 2020 2025 2030 2035 2040
G | Temperature { ’ observations were computed for NSD, precipitation i‘:‘g’;‘l;‘;i’:"“ or to different GCMs under transient or future
s ! 2 i frequency (days > 1mm) and mean temperature. g J
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