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Sammendrag / Abstract

Tittel: Drone remote sensing and geophysics for natural hazards monitoring

Introduksjon: Occurrence and consequences of natural hazards are expected to
increase in the coming decades due to climate change effects (changes in precipitation
patterns, ice melting, temperature rise, etc.). At the same time, unmanned airborne
vehicles (drones) are continuously evolving offering more possibilities for (1) operatin
more and more efficiently with longer flight times, (2) flying autonomously a predefine
mission with a high geolocation accuracy, and (3) carrying multiple sensors. Sensor
technology is also evolving rapidly making more realistic to set up cheaper and lighter
sensors on drones.

Metode: To characterize and monitor different types of natural hazards, we are
developing flexible and autonomous drone platforms capable of integrating different
combinations of sensors. In parallel, a workflow is being implemented to turn the
recorded data into information about the surface (remote sensing) and/or the
subsurface (geophysics) and to support decision making.

Resultat: Our first focus is snow avalanches, one of the main hazards in Norway affecting
network infrastructure, settlements, and leisure. We show that we can monitor snow
thickness changes with drone photogrammetry and LiDAR using airborne LiDAR data as
a baseline model. Using a Ground Penetrating Radar (GPR) mounted on a drone, we can
also derive information about the snowpack layering and snow properties (e.g., show
density and liquid water content). Through examples, we illustrate how such data can be
combined (data fusion), analyzed, and interpreted quantitatively using, e.g., machine
learning. We finally discuss the implications for risk assessment and decision-making.
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