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1 Introduction 
In 2013, a camera was installed next to the Birch Glacier above Blatten, Switzerland to monitor the 
Kleines Nesthorn. This camera has provided along-term monitoring dataset of the mountain and the 
Birch Glacier below. At the end of 2024, Geoprevent installed a camera on the opposite side of the 
valley just above Blatten to monitor the Birch Glacier and the Birchbach, a torrent channel which has 
hosted a range of processes. The municipality was concerned that falling ice from the Glacier could 
trigger avalanches which would be transported in the Birchbach and threaten the Nordic ski slopes 
below. Beginning of May 2025, residents of Blatten alerted local authorities and consulting experts 
when they witnessed several rocks falling from the Kleines Nesthorn. In response, a GPS system was 
installed to gain insights into deformation rates. After only a few days, this GPS system was destroyed 
by rockfall. Moreover, the pictures from the preinstalled camera revealed a dramatic picture to the 
experts. The mountain was visibly moving and falling apart. The scope of the situation became clear 
and the village of Blatten was evacuated on the 19th of May with only little time for people to pack 
their belongings. On that same day, Geoprevent installed an interferometric radar on the opposite side 
of the valley to monitor the movements of the Kleines Nesthorn and the Birch Glacier and to provide 
further data to local experts to support the evacuation efforts.  

2 Methods – Technologies and Applications 
A comprehensive and complementary system of monitoring devices was installed to best capture all 
aspects of the event. The deployed systems were a Ground Based Interferometric Radar (IBIS-FM) 
and a camera system which captured high-definition images while also having deformational analysis 
capabilities. This allowed for redundant analysis occurring at different spatial scales which further 
supported local decision makers and action plan processes. 

2.1 Interferometric radar 
The IBIS FM system (Fig.1) is a type of Interferometric Synthetic Aperture Radars system (InSAR). 
InSAR systems have become heavily relied upon as a dependable and robust means to monitor surface 
deformations (Biggs et al., 2020). Deformation evaluation is based on phase changes where the system 
measures the phase of the returned signal. A change in the distance between the sensor and the ground 
will cause a change in the phase value. The difference in phase between two images (InSAR image) is 
calculated and patterns of displacement are shown on the resulting interferogram (Fig.2). Under 
favorable conditions, accuracy at the millimeter level can be reached for deformation measurement. In 
this regard, InSAR technology has been widespread in detecting and monitoring earthquakes, 
volcanoes, landslide subsidence, and landslides (Chen et al., 1999).  
In the monitoring area, the radar relies on a surface that remains as unchanged as possible throughout 
the entire field of view to be able to compare measurements as accurately as possible. One measure of 
such changes is the coherence of the data. Coherence ranges between 0 (data completely incoherent) 
and 1 (data perfectly coherent). Therefore, interferometric coherence describes the accuracy in 
determining the interferometric phase. Coherence is evaluated through spatial covariance, indicating 
radar reflection similarity over time. High spatial covariance indicates a more stable phase signal and a 
higher quality interferogram. Decorrelation across multiple IBIS-FM acquisitions inhibits 
displacement measurements across all individual pixels so that only pixels that maintain a coherent 
signal over time can be used for displacement analysis. Therefore, having coherent pixels in the region 
of interest is vital for retrieving reliable displacement results (Chen et al., 2025). Factors that can 
reduce coherence (Abdel-Hamid et al., 2021):  

• Dense vegetation  
• Complex topography  
• Large deformation gradients,  
• SAR observation geometry  
• Atmospheric conditions  

The IBIS FM system supplied by Geoprevent supported data acquisition and processing at set time 
intervals. Data processing and deformation computations are done using three separate algorithms: the 
Adaptative Interferometric Model (AIM), IDS Guardian model, and the Repeat Pass (RPT) model. 
The three algorithms can be summarized accordingly:  
AIM – Based on interferograms with short and long time periods leading to high accuracies down to 
few, mm/day up to very fast movements up to 15 m/day, mostly aggregated over a 24-hour interval to 
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