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Proglacial margins
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c. 1’500 km2 increase in area in 
Europe since the middle of the 
19th century
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Forefield of the Glacier d’Otemma, VS

How do they function ? 

Are they functioning in the same way 
as climate warms rapidly?
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RQ1 : Does the classical chronosequence model still apply ?

1983
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Matthews (1992)
after Schreckenthal (1935)

Val Roseg 
GR
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Proglacial Margin
Glacier d’Otemma Glacier recession
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Where do we find life appearing on the floodplain ?
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PhD Matteo Roncoroni, 2018-2022
Supervised with Tom Battin, EPFL

Summer, 2020

November, 2020

Downstream

Glacier
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Where do we find life appearing on the floodplain ?
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Why is life not developing ? 2 reasons

SSGL-SSHL, 21.03.249

GS, Gauging stations for water discharge, suspended load and (seismically) bedload

Downstream

Glacier

Daily or twice daily drone survey for morphological and geomorphic changes
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Disturbance rates are 
exceptionally high
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Where do we find life appearing on the floodplain ?
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The hydrological paradox : 
these environments have significant amounts of water …
… but are incredibly dry (for sedimentological reasons)

Undisturbed zones are high and dry



This is reflected in the pioneering plant communities
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RQ1 : Does the classical chronosequence model still apply ?

RQ2 : How do proglacial margins function hydrologically ?
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2018

2020

How do proglacial margins 
function hydrologically ?
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2018 2020

How do proglacial margins function hydrologically ?

PhD Matteo Roncoroni, 2018-2022
Supervised with Tom Battin, EPFL



How do proglacial margins function hydrologically ?
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Leaky flumes installed in the 
floodplain of the Glacier d’Otemma

Rapid decrease in infiltration rate and strong resilience to wetting-drying cycles
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RQ1 : Does the classical chronosequence model still apply ?

RQ2 : How do proglacial margins function hydrologically ?

RQ3 : How do river dynamics influence the hydrology ?



How do proglacial margins function hydrologically ?
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PhD Tom Müller, 2019-2023
Supervised with Bettina Schaefli, UniBE

In press, Hydrology and Earth System Science



SSGL-SSHL, 21.03.2419

RQ1 : Does the classical chronosequence model still apply ?

RQ2 : How do proglacial margins function hydrologically ?

RQ3 : How do river dynamics influence the hydrology ?

RQ3 : How do glaciers influence river dynamics ?



The glacier-river-hydrology-biofilm link
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The glacier-river-hydrology-biofilm link
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Small changes in the balance between sediment supply and channel capacity can switch the 
system to erosion, and only small degrees of erosion are needed to draw the water table down 
to below the surface
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Conclusions 

abiotic

biotic

High 
environmental 

stress
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environmental 
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environmental 

stress

abiotic

biotic

System maintained 
in the pioneer 
phase :

High rates of 
disturbance

High melt rates but 
lower sediment 
delivery



From longitudinal to lateral chronosequences 

SSGL-SSHL, 21.03.2423

Tschierva, GR

Morteratsch, GR Haut Glacier d’Arolla, VS

Valsorey, VS

Otemma, VS

Zinal, VS
P

BG

BG

BG

BG

BG

BG

BG

BG BG

BG

P

P
P

P

P

P Pioneer
BG Biogeomorphic
Glacier margin, 1986



SSGL-SSHL, 21.03.2424

Thank you for listening


