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Objectives Performance during the historical period Changes In the near future projection

Can we use km-scale global climate models to directly study specific regional phenomena such as The IFS-FESOM model can be used for assessing climatic characteristics of the All mountain regions lose a significant amount of snow cover days from 1991-
snow depth in medium height mediterranean mountains without the need of regionalization? : : :
snow depth of mediterranean mountain regions. 2009 to 2031-2049.

Even so, there are still some limitations and biases: » The most affected would be low and middle altitude zones as well as the southernmost mountain regions.

C o -
What are the main limitations? » The model seems to be in the higher range of the considered datasets when analysing snow cover days. This

. . : : ) » The main driver of this reduction is the rise in temperature, which generates a significant reduction of Frost
bias is especially prominent in low to mid elevated areas.

Days (FD) in all the Iberian Peninsula.

What future changes do this new simulations project in snow specific indices such as days > In some regions, the model suggests a higher interannual variability and extremes not present in the > In the southern mountain regions, a reduction of Wet Days (WD) is also a key driver.
with snow cover? reanalysis-based products.
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Data and simulations

Figure 2: map of the mean annual days with a snow cover over 1 cm for the four reanalysis-based datasets and the IFS model

Two simulations of the IFS-FESOM* 2 model are analysed in this work: historical simulation. All maps are represented for the common historical period of 1991 to 2014. - E%EI
mwm Figure 5: change in the number of Snow Cover Days, Wet Days and Frost Days between the first 19 extended winters of the historical
simulation (1991-2009) and the last 19 extended winters of climate projection (2031-2049). The main study region where there are at
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Snow Depth data is downloaded from all data sources. In some cases, when snow Depth in meters is not Figure 3: scatters of the mean annual days with a snow cover of over 1 cm in each gridpoint of the main four mountain regions .E 0
available, it is derived from the snow depth water equivalent and the snow density of the Iberian Peninsula against the elevation of each gridpoint. Two reanalysis datasets are displayed along the IFS model E"'} =70 A . . . . . . y . . . . . .
: : : : historical simulation for the period 1991 to 2019. -25 =20 =15 -10 -5 0 -25 =20 -15 -10 -5 0
All snow depth data is converted to daily frequency by taking the median. Relative loss of mean NDJFM WD (%) Relative loss of mean NDJFM WD (%)
All data is regrided into a common latitude-longitude grid with resolution 0.125° to make comparisons Changes Frost Days
between different datasets more useful. _ Cantabrian Range (r=0.34, pv=3e-08) Pyrenees (r=0.83, pv=2e-69)
- 2
Four mountain regions are defined (see Figure 1). : Lo e N , -~ Cantabrian Range Pyrenees a 204
: L : = . . . o 200
Computation of relevant indices. Only the extended winter iy . 2
NDJFM is considered. Data is aggregated annually by 3 a 3, & 07
' - =
water years. _ Z s 't { e ‘ 2 o0 175
. > L “ . % :E* _:f_ i
« Snow Cover Days (SCD): number of days with snow 5 o 5 P - % J, £ _
o —. . - . =F: [ — 4= —50 - 150 &
depth over 1 cm. S o 22 o . p @ =
gt | c . T o » - g s ':! g =z
Frost Days (FD): number of days with minimum e 1 Central System 5 : - —— — o ‘ g : w 907 o
- : =1 Cantabrian Range T 357 L TR e :z'_. .;i' = 125 H
temperature below 0° C. Slerfalensgo © —-:f-— | i 5 _70- s
. .. . ~ "B Pyrenees — N . , —
Wet Day (WD): number of days with total precipitation . . . o . . . . . . ° . . . . . = 100 2
over 1 mm. Flg.ure 1: mode! orography and mountain regions g Central System _ =
_ of interest in this work. — T T g 2
Snow Covered Area: daily mean area where snow A 124 2.5 1 8 —20 - . 5 9
depth is over 1 cm. = -: & 8
@ 10+ . 2.0 4 .[ £ 3. | &
q [ . =) o
g 8 1 % ] ¢ -y = £ - 50 E
; ::' 1.5 L . “ 5 —40 - . 2 @ R "
6 'l:""’ = . o
5, L, B SIS ( I 1
References Acknowledgements s & o R e . o e - | B "L
EG U R I TL;- > —-T-»—aﬁ T —nlo—& = _60 | | =
. . E '-i::- I - ;I-' L L . :; g D
The key This work has been supported by the Horizon 2020 = 0 . | | | | 001 . . | . . o _70 | .
. 1Y CERRA CERRA-L ERAS5-L IPE IF5-hist IFS-proj CERRA CERRA-L ERAS-L IPE IF5-hist IFS-proj E T T T T T T T T T T T T
“Ovandng sagen w75 references project nextGEMS under grant agreement number a Model 60  -50  -40  -30  -20  —10 60  -50  -40  —-30  —20  —-10
can be found IEI?%‘%:&EI 101003470, and the Spanish national project FIRN _ . . | | . | | Relative loss of mean NDJFM FD (%) Relative loss of mean NDJFM FD (%)
by scanning :353"'::-.3-,. i (P1ID2022-1406900A-100). Most simulations were Figure 4: boxplots of NDJFM daily mean snow-covered area in the four main mountain regions of the Iberian Peninsula. Four Figure 6: scatter plots of the relative loss of snow cover days against the relative loss of Frost Days (four upper panels) and Wet Days

2::'*33,3- A
the QR code: ;%ﬁ 3*%.:3’;5, performed and analyzed on facilities of the DKRZ

(o (HLRE-4 Levante, 2024).

different reanalysis datasets are shown as well as the IFS model for both the historical period (1990-2019) and the projection

(2020-2049) (four lower panels) between periods 1991-2009 and 2031-2049 for the main four mountain regions previously defined (see Figure 1).

Only gridpoints where the mean SCD exceed 10 days during the 1991-2009 period are considered.
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