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Study Site

» 0.22 km?

» Minor influence of topography: West-facing hillside at 1200m (+35m)

» Heterogenous coniferous forest with heights of up to 35 m

Data

» 16 SnoMoS

» 8 UAV-based LiDAR Surveys (905 nm; Point density approx. 250 P/m?)
» 4 x 50 m transects x 9 manual Snow Surveys

= [ransects
Name of Transect
Study Site Alptal

®  SnoMoS with ID
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Canopy height [m] LiDAR HS-map [m]
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52 Conclusion
< »  Daily snow distribution (and hydrologic
—> parameters) based on experimental data.
© >  Workflow transferable to other resolution,
25 data and regions.
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Outlook

» Validation of hyper-resolution snow models
»  Are Clusters inter-annually consistent?
» Can Clusters help us to choose sensor locations and interpolate point-measurements?

Check my Publication for more:
»  First LiDAR dataset that used a fixed-wing UAV to measure snow distribution
»  Full, 3D co-registration of LiDAR point clouds using vegetation.
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Calibration of
Workflow
Parameters

Application to Dataset: Alptal, Winter
2021/2022
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LIDAR Data

System, Data Pre-Processing and Co-
Registration




LiDAR System

UAV:

DeltaQuad Pro VTOL Fixed Wing
Computer

Raspberry Pi Zero WH v.1.1
LiDAR:

IMU

LiDAR Data and Mission:

YV VVY

A\

Altitude: 80 m above ground
Flight speed: 19 m/s.

37 km in 33 minutes

40% Battery charge remaining
Trajectory: 16 m distance
between flightlines.

Point density:

One Flight: 125 P/m?

Two merged flights: 250 P/m?
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Transferability of
Workflow

Application to Dataset: Schauinsland,
Winter 2021/2022
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Alptal 2021 2022

Dataset Reference n NRMSE NMEA RMSE MEA R
LiDAR HS-maps Snow Survey 1219 20% 16% 9cm 7 cm 0.97
HS-maps (modeled) Snow Survey 348 20% 15% 8cm 6 cm 0.95
SWE-maps (modeled) Snow Survey 149 26% 20% 35mm 26 mm 0.89
HS-maps (modeled) LiDAR HS-maps 420960 27% 23% 10 cm 7 cm 0.89

Schauinsland 2021 2022

Dataset Reference n NRMSE NMEA RMSE MEA R
LiDAR HS-maps Snow Survey 1163 28% 22% 7cm 5cm 0.91
HS-maps (modeled) Snow Survey 461 36% 27% 9cm 7cm 0.82
SWE-maps (modeled) Snow Survey 67 28% 22% 34mm 30 mm 0.73

HS-maps (modeled) LiDAR HS-maps 220908 36% 26% 9cm 6cm 0.84




Davos? /Sierra Nevada?

28



Inter-annual
consistency of
clusters

Comparison with Dataset: Alptal,
Winter 2022/2023




Inter-annual consistency of clusters




In-cluster
Variability

Dataset: Alptal, Winter 2022/2023
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Tree Height: 177 m

30m 30m 234m 36m

Model Implementation
Conceptual Diagram: Tiled Model Param.

(b)

Aerial View of Grid Cell

Currier et al. (2022)

immer neu angesetzt werden.

Tuolumne, CA: NAIP Imagery

150 m

150 m (
Currier et al. (2018)

Konzeptueller Ansatz; Klassifikation basierend auf DSM
und CHM; Musste fur unterschiedliche Projektgebiete

Cluster 2:

Fasst kleine Vegetationslicken (D/H < 0.5) und
exponierte Freiflachen zusammen.

Bzgl. Akkumulation ergibt das Sinn.

Bzgl. Ablation/Energiebilanzierung: Kann hier die
emittierte LWR die Abschattung der SWR
ausgleichen?
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Dataset Reference n NRMSE NMEA RMSE MEA R
LiDAR HS-maps Snow Survey 1219 20% 16% 9cm 7 cm 0.97
HS-maps (modeled) Snow Survey 348 20% 15% 8cm 6cm 0.95
HS-maps (modeled) LiDAR HS-maps 420960 27% 23% 10 cm 7 cm 0.89
SWE-maps (modeled) Snow Survey 149 26% 20% 35mm 26 mm 0.89
Cluster 1 Cluster 2 Cluster 3 Cluster 4
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