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Imaging a world with less show...

A low-to-no-snow future for ‘water tower’
(Immerzeel et al., 2020; Siirila-Woodburn
et al., 2021):
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Secrets

The variability of snow covers the secrets

(a) NH snow cover
trend (103 km? yr-1)

(b) NH snow cover

anomaly (10° km?)
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(c) NH snow mass
trend (Gt yr-1)
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Snow cover is the most variable land surface condition spatially and
temporally (Henderson et al., 2018), it varies by:

» Season + Local climate + La Nifa/El Nifio Oscillation...
» Topography

*  Wind redistribution,

» Vegetation, Interception

* Sublimation

« Albedo, Solar radiation

Snow mass (depth) is more challenging to monitor than extent
(Bormann et al., 2018). Snow mass products vary as much as 50%
(Mudryk et al., 2015)



OUI’ WOI'kS | Future works | Summary
Deriving snow depth from satellite altimetry and high-precision DEMs

(1) ICESat-2 — Show-on measurements

(4) Differencing DEMs

N\

(5) Snow depth
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Future Works ..
Challenges: Sub-grid distribution, DEM uncertainties

Input ICESat-2 measurements
Xgboost regression

ERAS Subgrid snowdepth

Source: Field trip to Hardangervidda,
Date: 2022-03-05

Mean = 1.38m

LIDAR Validation

Mean = 1.32m



Summary

Snow matters!

Scientific secrets by snow:

How much water is in the
mountain snowpack?

The chain reactions and
interactions, such as:

« snow and atmospheric
(Henderson et al., 2018)

* Snow and permafrost
degradation

Snow for SDG
Flood Rock/Ice fall
SRR Snow drought
Show- Snow-  Wild-fire
geohazards hydrology th?;:;?r
& ecology
Meltwater
Groundwater
Snow- Hydropower

Agriculture

climate interactions

Albedo feedback

Arctic amplification Insulation — permafrost - GHG

Snow - dust
Snow-Atmosphere coupling

Scientific facts about snow:

47% of North hemisphere land
covered by snow in Winter, but
3% in summer. (Estilow et al.,
2015)

1.9 billion people rely on
meltwater (Immerzeel et al.,
2020)

In the Alps, snow cover
duration decreased 5.6% per
decade, resulting in a loss of 36
days of winter (Carrer et al.,
2023)

Snowstorm on Mars (Spiga et
al., 2017)
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