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Temperature increase (observed and projected) is a common problem in most snow
dominated regions of the world, but snowpacks are likely to respond different to warming

- Warming intensity (observed and projected) is different among mountain sites
- The energy balance of each site lead to different response (sensitivity) to same warming rates
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Quantify these differences are difficult because the lack of common meteorological and hydrological
information among basins, and the different physical characteristics of each site
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1. Bias corrected ERA-40 Reanalysis
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gfm — | 3. Using CRHM for scaling inputs from elevation of the WATCH data centroid to
[ | the elevation, slope and aspect of each HRU of the virtual basin.

4. Using CRHM for simulating snow water equivalent, energy balance

components and the basin runoff output.
Simulation includes all relevant physical processes affecting snowpack: snow

blowing, sublimation...

..................

The aim is not having data that reproduces exactly the conditions of each point, but to ensure we are using coherent inputs
gathering much of the climates found in snow dominated basins in the world.
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1: CRHM for simulating snow energy and mass balance and the runoff output
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1: CRHM for simulating snow energy and mass balance and the runoff output

il

2: Selected indices for snow and runoff series

Snow: rainfall ratio, snow duration and peak SWE
Runoff: Snow melt rate, snow damming and D50
Rain on snow events (<10 mm)

3: Calculation of indices under observed (step 1) and warmer climate (+1, 2...52C)

Objectives

1) To quantify the spread in snow and hydrological sensitivity across the world and identify

simple drivers of this variability; 2) to anticipate how climate warming will affect snow
hydrology and the occurrence of ROS events
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Peak SWE sensitivity

b. Sensitivity. Peak SWE




International network for alpine research catchment hydrology: 2021 annual workshop

Ratio snowmelt
sensitivity

a. Sensitivity. Ratio Snowmelt

Ratio snow damming

b. Sensitivity. Snow Damming
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Sensitivity of rain on snow events
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Seasonal distribution of rain on snow events under a warmer climate
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Snow melting during ROS events
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In the remaining ROS events snow

melting and generated runoff is expected
to increase.
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Results highlight (1) the complex response of snowpack and (particularly) snow hydrology to
climate warming;

(2) but also that these type of analyses permits to get a good idea on the more/less vulnerable
mountain areas to climate warming; and

(3) demonstrate that physically based models are able to represent the main hydrological
processes under a large variety of climates in snow dominated regions.

I0P Publishing Environ. Res. Lett. 15 (2020) 114006 https://doi.org/10.1088/1748-9326/abb55f 10P Publishing Environ. Res. Lett. 16 (2021) 094021
Environmental Research Letters ENVIRONMENTAL RESEARCH
LETTERS
LETTER
@) con @emes
Decoupling of warming mountain snowpacks from hydrological Changes in the frequency of global high mountain rain-on-snow
TR regimes PPELACEES events due to climate warming

zzzzzzzzzzzzzzzz
24 January 2020 J 1 Lopez-Moreno ', ] W Pomeroy , E Alonso-Gonzalez', E Moran-Tejeda’ and ] Revuelto 25 February 2021 J 1 Lépez-Moreno"" (), ] W Pomeroy’, E Moran-Tejeda’, ] Revuelto', F M Navarro-Serrano', I Vidaller

llllllllllllll

and E Alonso-Gonzilez



