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1. Motivation

e | Loss of water storage in the alps and changing regimes of river runoff
in the foreland due to the ongoing melting of glaciers.

e | Future oriented scenario-planning for hydropower generation, natural
hazard management and tourism:

—> requires information of todays ice thickness and bedrock
topography.

Project Objective: Acquiring ice thickness and bedrock topography
from ground penetrating radar (GPR)
and glaciological modeling

Extent of the Trift Glacier in1948, 2002, 2003, 2011 und 2014 (www.gletscherarchiv.de)
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2. Ground penetrating radar - surveying principle

Text

Components of the GPR-System GPR in action

More Details - Poster session
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2. Ground penetrating radar - surveying principle

Glacier bed topography and current state of ice-thickness from
helicopter-borne GPR

Once the glacier bed is known: Future updates for the ice volume can
be obtained from photogrammetric and satellite data
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3. Current status of the project

Towards a complete
glacier inventory
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3. Current status of the project

Towards a complete
glacier inventory Surveying Capabilities:

More Details - Poster session
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3. Current status of the project

Towards a complete
glacier inventory Processing Capabilities:
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3. Current status of the project

Towards a complete
glacier inventory Database Capabilities:

Data storage organized on local database

Publicly available, on national or international
data centres (e.g. GLAMOS, WGMS,...), once
final result is obtained
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3. Current status of the project

Towards a complete
glacier inventory

Number of
profiles

Cumulative
length

Datasets recorded with variou

s systems

1999 - 2015

1672

1369 km

Datasets recorded with current system

2016 123 160 km
2017 566 515 km
2018 337 270 km
Total: 2698 2314 km

Radar data collection:

Melchior Grab, ETH Ziirich



3. Current status of the project

Towards a complete
glacier inventory Radar data collection:

Eastern Swiss Alps (East of Reuss/Ticino)
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3. Current status of the project

Towards a complete | a thickness maps and ice volume
glacier inventory

Glaciological modeling for interpolation
between GPR-profiles

Glaciological modeling:

Physics of the ice flow

Mass conservation
Input Parameters:

Ice thickness from GPR-profiles

Surface topography from digital elevation
model

Glacier outline

Smoothness constraint

More Details = Poster session
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3. Current status of the project

Sparse GPR-grid for large-scale
ice volume estimation (e.g. Todi)

Dom Region Morteratsch Glacier

Langhammer (2018) Langhammer (2018)

Denser GPR-grid for more detailed bedrock investigations:

G. Church et al. (2018)
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4. Conclusion and Outlook

» 70 % of glacier area covered or partially covered with GPR
(around 2400 km of profiles)

» Data processing completed, interpretation and
glaciological modeling in process

» Data uncertainty

+ 5 to 10 m for GPR data (shallow/deep glaciers)
Uncertainty of the Ice thickness map:
Depends on density of the GPR grid
Glaciological modeling = “interpolation”

» Some more measuring campaigns planed in the near
future

» Updated ice volume estimate of Swiss glaciers during 2019
(publication in 20207?)
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