
The Future of Alpine Tour Planning

Planning tours in unknown alpine terrain asks for both high-resolution maps and real-time information on the dynamic alpine conditions. Open-source data from land surveying offices now

ensures detailed maps as more and more institutions are making their data public. Combined with the seamless access via the Copernicus Data Space Ecosystem (CDSE), the Copernicus

Sentinel-2 mission has unlocked new possibilities for assessing current conditions to modern alpinism. Motivated by the need for a corresponding tool, we conducted a “leisure time study on

how to use satellite imagery to not die as a mountaineer” and developed the SatCam: a “webcam from above”. It blends both intuitive true color satellite imagery with enhanced short-wave

infrared (SWIR) visualizations and high-resolution topographic maps.

The SatCam Web Application

Based on the findings of our field research, we exemplarily implemented the SatCam for the area around the Coburger Hütte near the Zugspitze in Austria. It now delivers real-time, reliable

and precise updates on local conditions based on satellite and high-resolution data. It does not intend to replace established planning tools. But it brings clarity to where exactly to go. That is,

even when a tour plan already exists, the SatCam enriches it with critical additional information – especially vital during early summer for safer tour planning!

The application offers two distinct modes: the Satellite and the Map Mode. The Satellite Mode merges true color imagery with enhanced snow features by employing an upgraded NDSI based

on SWIR data. In contrast, the Map Mode integrates high-resolution data from Open Government Data Tyrol, OpenStreetMap and the extracted snow layer from Copernicus Sentinel-2 imagery

into an intuitive interface. We are now rolling out the SatCam application across multiple areas within the alps. In that regard, we are also developing high quality 3D-renderings of the terrain to

further enhance visualization and interpretability of our application.
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Supported by

High-Resolution Data

Satellite Imagery

Field Research
Starting in 2021 we went out to the

mountains and compared satellite

imagery before and after the

corresponding tours and calibrated

the underlying snow sensor.

Combination of

High-Resolution Data

and Snow Layer

Combination of

True Color and SWIR

True Color vs SWIR:

•Rocky passages and glare ice could easily be confused in

true color imagery – especially in limestone regions!

•SWIR allows to cleary distinguish rocks and glare ice as

both show highly different spectra within the SWIR range.

• That motivates to use a mixture of true color and SWIR

visualizations as to the easy interpretability of true color and

informative value of SWIR imagery.

SWIR and 3D-Models:

• 3D models are easily interpretable for most users: they

allow to plan skiing routes more easily than on regular

maps and to assess falling or avalanche areas more

intuitively.

• Looking very closely, “dirty cyan” color in SWIR imagery

indicates a rocky slope even if the rocks are smaller than

the resolution of the satellite!

Timeseries Analysis:

•Especially in winter, it is crucial to assess what happened

before a planned trip as to avalanches or snow in general.

• Looking at timeseries, one may assess melting periods,

conditions on ridges or whether it is only a thin snow layer.

•Comparing the imagery and conditions of the same period

in previous years allows to get a better idea of the current

conditions.
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Open Government Data Tyrol

Contains modified Copernicus Sentinel data (2024). Contains modified Copernicus Sentinel data (2024).
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and Open Government Data Tyrol.
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