The project 'Biogeomorphic dynamics on lateral moraines in the Turtmann glacier forefield,
Switzerland' investigates feedbacks between vegetation succession and geomorphic dynamics on
Little Ice Age lateral moraines in the Turtmann glacier forefield (Switzerland).

Project information:

BIMODAL is a research project in the field of biogeomorphology, funded by the German Research
Foundation (DFG).

Our project aims at understanding coupled geomorphic and ecologic dynamics on lateral moraines in
space and time. These biogeomorphic feedbacks are an important control for sediment dynamics in
glacier forefields and other alpine environments. Therefore, they represent a major interdisciplinary
research challenge.

Our conceptual ‘biogeomorphic umbrella’ combines ecologic and geomorphic research and integrates
several spatiotemporal scales (plot scale to lateral moraine subsystem scale, months to successional/
paraglacial timescale).

Aims:

Ecosystem engineer species: To identify ecosystem engineers with their relevant traits and to quantify
their impact on geomorphic sediment transport processes on lateral moraines.

Conditions for feedbacks (‘biogeomorphic window’): To determine the geomorphic and vegetation
properties relevant for biogeomorphic interactions on lateral moraines, as well as boundary conditions
and thresholds.

Patterns and dynamics: To understand the decadal, scale-dependent development of biogeomorphic
lateral moraine systems.

Study Site:

The Turtmann glacier forefield is located at the southern end of the Turtmann valley in the Swiss Alps.
The Turtmann glacier has been retreating since the end of the Little Ice Age in 1850, interrupted by
advances in the 1980s/ 90s and accelerating since the beginning of the twenty-first century.

Its glacier forefield represents a perfect research area for the investigation of coupled vegetation and
geomorphic dynamics due to proceeding vegetation succession and highly active geomorphic
processes. These especially act on the 1850 lateral moraines, which are the main research focus.

Methods:

e Permanent plot surveys (50 plots) on lateral moraine slopes

e Geomorphic and vegetation mapping (lateral moraine slopes, turf-banked solifluction lobes)

e Investigation of plant traits (Dryas octopetala L.)

e UAV missions (in cooperation with the Institute of Geodesy and Geoinformation, University of
Bonn)

e Geoelectrics (Electrical Resistivity Tomography; in cooperation with D. Draebing, Bonn)



e Soil sampling and analysis (in cooperation with N. Meyer, Institute of Crop Science and
Resource Conservation, University of Bonn)
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