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.0 Objective: Simulate changes in snowpack in Spanish National Parks under different

Global Climate Modelisation
CMIP-5 (~100 km)

Regional Climate Modelisation
EURO-CORDEX (11 km)

Crop over RO/

Y

Temperature, Precipitation
Relative humidity, Wind
Historical (1970-2004)
RCP-8.5 (2005-2010)
Ensemble of 8 GCM-RCM

RCP scenarios for 2050, and assess how these changes vary with elevation.

Global Climate Modelisation
CMIP-5 (~100 km)
Mediteranean region aggregate

(ATLAS, UC-CSIC)
Statistical downscaling on 250 m grid

MicroMet (Liston and Elder, 2006) Extraction of the period corresponding

Snowpack simulation to the temperature change in 2050 for
SnowModel (Liston and Elder, 2006) RCP-2.6 and 4.5

Temperature, precipitation
gridded dataset
STEAD, SPREAD (5 km)
Serrano-Notivoli et al., 2017, 2019

ISnowpack simulations 1 Snowpack state
Historical (1970-2004) in 2050 (2035-2064)
Y > RCP-8.5 (2005-2010) Y RCP-2.6, -4.5 and -8.5
Ensemble of 8 run Ensemble of 8 run
(250 m) (250 m)

Resampling to 11 km

Average min. and max. temp.
Quantile mapping correction

of temperature and precipitation

(Bourgault et al., 2023) Copernicus DEM GLO30
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Climatology of the study sites

500
® AIGUE
® GUADA
4007 S ¢ ORDES
- PICOS
= Sp Sp Su e SIERR
£ 3001 s
| C E F
-_8 Su
©
L = W Sp
S 200 | .
o W
W: Winter 100 A <k
Sp: Spring Su
Su: Summer
F: Fall 0 : . , . ]
-5 0 5 10 15 20 25
Mean annual temperature (°C)
IVEE-= #IMC25 | Innsbruck, Austria | Sep. 14 - 18 2025 5



Simulated

MODIS Observation

L |

Innsbreck 2025

International Mountain Conference

Mean snow melt-out date simulated and observed with MODIS (2000-2022)

c|

Simulated

e mMZ>» 2 o >

- i

JFMAMI JA
MODIS Observation

Lopez-Moreno et al.

Simulated

M >» Z o >

JFMAMI JA
MODIS Observation

Simulated

Id]

cmZ>» Z o >

JFMAMI JA
MODIS Observation

Simulated

BVEE - #MC25 | Innsbruck, Austria | Sep. 14 - 18 2025

sep dec mar jun sep

0 100 200 300 days

c M >» £ o >

JFMAMIJI JA
MODIS Observation

Simulated

cmZT>» = C o >

150
‘ 1ooi
| |
N=0

JFMAMIJ JA
MODIS Observation



Innsbreck 2025

L |

Internatiznal Mouwptalin Conference

Advance of Melt out date dSMOD (in days) RCP 4.5 for 2050
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Advance of Melt out date dSMOD (in days) RCP 4.5 for 2050
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Reduction of average Winter-Spring SWE (dSWE, m w.e.), RCP for 4.5
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Reduction of SWE relative to mean SWE (%), RCP 45 for 2050
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Reduction of annual Peak SWE (%) RCP 45
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Change in SWE winter-spring (m w.e.}

rrsbreck 2025

International Mountain Conference

Change in SWE (m w.e.) for all Parks (RCP 2.5, 4.5 and 8.5 for 2050)
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Gradient of change in SWE for all Parks (RCP 45)

SWE change gradient (cm per 100 m)

Elevation (m)
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Gradient of change in SWE for all Parks (RCP 45)
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» Snowmelt will come earlier, and SWE 7WI|| decrease notlceably
under moderate RCPs by 2050.

*Changes in snowpack strongly depend on elevation. Absolute losses are bigger at high
elevations, but percentage-wise, lower elevations show larger relative changes.

*Snow declines faster and lapse rates of change are steeper on south-facing slopes under
warmer climates. More research is needed to explain differences among Parks.

/?"c

particular attention
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Abstract submission deadline: October 10th
Thanks! https://snowhydro.unirioja.es/

nlopez@ipe.csic.es 2-6 February 2026, Jaca, Pyreenees
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Conference Commitees Dates and venue Important dates Abstract submission Registration

Instituto
Pirenaico _

P 7‘_ — :_f, \
d e ECO log I a - Jaca (Spanish Pyrenees, Huesca) from 2nd to 6th February of 2026
#CSIC
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