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Snow-affected Australia
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Mid-latitude marginal snowpack

e Short-duration seasonal snow cover
e Variable & event-driven
* Often 2-3 large snowfalls per season
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Mid-latitude marginal snowpack

* Significant windblown drift _ o
* High snow densities
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What factors contribute
to Snowpack ripening?

« warming of the snow to melting
temperature

 grain growth and rounding

* ice-layer formation

- densification

« capillary retention of liquid water
« creation of a flow network

Kattleman and Dozier, 1999
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Pilot study: does significant shortwave radiation
propagate to below daily freeze depth?

https://www.agci.org/blog



Pilot study: does significant shortwave radiation
propagate to below daily freeze depth?
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Test shortwave
propagation experiment

 Hobo light/temperature
sensors: June-Sept 2024

* Snow thickness (daily)

» Periodic logs (after Fierz, 2009)
* Grainsize/shape
» Density
e Liquid water content

 Distributed observations
« snow thickness (UAV)
 Snow structure
- Liquid water content

Subalpine: Aqueduct, ~1600 m Alpine: Cruiser, ~2000 m



Snowpack thermal regime midday temperatures (°C)

Treeline: 1800 m (2019)
Schwartz et al. 2021
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Snowpack thermal regime midday temperatures (°C)
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Alpine plateau: shortwave propagation
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Alpine plateau: shortwave propagation
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Daily temperarture (°C)
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Conclusions

* Up to 30% of shortwave radiation propagates
to below daily freeze depth

* Strong elevation gradient in snowpack thermal
character

e Good site for observations at a threshold

Future plans

* Higher density of optical & temperature sensors

* instrumental monitoring of snow liquid water
content

e Otherideas?
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Melt season elevation snapshot (12 Sept 2024)

3 00:00 - 2024-09-13 23:59, Sentinel-2 L1C, 1_TRU

Elevation Liquid density
water

2130 1-3% 0.35
2070 2-4% 0.4
2000 3-5% 0.6
1850 5-8% 0.65

Thredbo



UAV based elevation and GPR

Snow loss (Red = 1m, Blue =-1m)

e

23 August

S o T ‘
13 September 23 Aug - 13 Sept



UAV based elevation and GPR
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Snowmelt vs air temperature

daily cm snow lost

Cruiser 2024 snow season (2000 m altitude)
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