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Mountain Hochvogel 
(2592 m NHN)
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Mt. Hochvogel

Christoph Holst | Geodätisches Monitoring von alpinen Bergstürzen  | 03.04.2025Foto: Adobe Stock / Christian; https://www.bergwelten.com/lp/die-uhr-tickt-der-hochvogel-zerfaellt
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The 
mountain 
breaks

Åca. 2.5 mm/month

Åup to 260,000 m³
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AlpSense 
Project

Christoph Holst | Geodätisches Monitoring von alpinen Bergstürzen  | 03.04.2025



Chair of

Engineering

Geodesy

7

Pre-study: Aerial images / orthophotos by LDBV & Tirol
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[Leinauer et al.,2020]
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Geodetic monitoring at Mt. Hochvogel
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GNSS, total station and laser scanner

Photogrammetrie
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SAPOS-GNSS for geo-referencing

Rover 1

Rover 2

stable

moving
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Base A

Rover 2

Rover 1

Base D

D > 5 km; ȹhå 1,5 km
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Temporal change of absolute SAPOS coordinate
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Movements in 48-hours-average 
(Jul. 2021 ïOct. 2021, 89 days)
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Deformation vectors total station (Sep. 2018 ïJul. 2019)

N
o

rd
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Terrestrial laser scanning
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TLS for high spatial resolution



Chair of

Engineering

Geodesy

17Christoph Holst | Geodätisches Monitoring von alpinen Bergstürzen  | 03.04.2025



Chair of

Engineering

Geodesy

18

Prominent 
areas = Patches
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Workflow
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Automated 

patch extraction
Local ICP

Filtering

(MCS)

Network 

adjustment
Deformation 

analysis

Point cloud

Point 

clouds

total station
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Network adjustment: 
Total station & TLS

Christoph Holst | Geodätisches Monitoring von alpinen Bergstürzen  | 03.04.2025



Chair of

Engineering

Geodesy

21

Deformation vectors 2021-2022
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30 mm

# vectors: 451
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Photogrammetric 3D reconstruction
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Bundle adjustment
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1 m
1 m
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Deep learning-based 
matching
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