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Towards an international database of geoelectrical surveys on permafrost (IDGSP) 
 
Action Group Contact: 
 
Christian Hauck, christian.hauck@unifr.ch, 
Full Professor, Department of Geosciences, University of Fribourg, Fribourg, Switzerland 
 
Coline Mollaret (ECS), coline.mollaret@unifr.ch,  
Postdoctoral Researcher, Department of Geosciences, University of Fribourg, Switzerland 
 
 
Objectives and scope of the Action Group:  
 
Background: 
Permafrost has been identified as an Essential Climate Variable by GCOS (Global Climate Observing 
System). Currently, international monitoring activities within the Global Terrestrial Network for Per-
mafrost (GTN-P) include point-scale measurements of permafrost temperature and active layer thick-
ness (Biskaborn et al. 2019). Because of the high costs of drilling, borehole temperature monitoring 
data are scarce in many regions of the world and other subsurface observations (e.g. water and ice 
content) are mostly not publicly available at all. In contrast, these data are highly relevant as input and 
validation for local, regional and hemispheric (climate and hydrologic) models in the context of process 
studies (e.g. in permafrost hydrology, biogeochemistry, ecology, and geomorphology) as well as for 
hazard assessments regarding slope/coastal instability, infrastructure, and engineering studies.  
 
Geophysical, and especially geoelectrical measurements are cost-effective, fast, non-invasive, spatially 
more representative than boreholes, and have been used for permafrost detection and monitoring for 
more than 50 years. The large contrast in electrical resistivity between ice and liquid water makes 
geoelectrical methods (such as Electrical Resistivity Tomography, ERT) particularly suited to monitor 
frozen ground. ERT monitoring (ERTM) is a valuable complement to borehole data, as, contrary to 
temperature remaining nearly constant at the melting point, electrical resistivity varies during phase 
changes (ice aggradation or melt). Resistivity changes can therefore be related to changes in ground 
ice content, which is a key parameter controlling the long-term evolution of permafrost. 
 
Performing individual ERT surveys on permafrost is comparatively simple and fast. Continuous and 
long-term ERTM requires, however, higher costs and maintenance effort, which is why only a small 
number of operational ERTM profiles in permafrost terrain exist worldwide (Mollaret et al. 2019, Far-
zamian et al. 2020, Supper et al. 2014, Keuschnig et al., 2017). Several ERTM sites have been measured 
for a shorter time period (e.g. Frauenfelder et al. 2008, Lewkowicz et al. 2011, Kneisel et al. 2014, 
Oldenborger & LeBlanc 2018). Moreover, the number of singular ERT surveys in permafrost terrain 
covering a multitude of climatic regions and landforms is estimated to be >500. A repetition of these 
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surveys would yield the resistivity evolution over time and provide a proxy for ground ice content 
change in response to climate changes. This approach has recently been presented in a national ERT 
network context (Mollaret et al. 2019) but also for several long-term European permafrost monitoring 
sites (Etzelmüller et al. 2020). 
 
Geoelectrical methods are currently used by numerous permafrost research groups, government 
agencies and industry worldwide, but within uncoordinated research projects. Exchange of data and 
expertise exists, but is usually done bilaterally. Data from industry is often not available. Neither com-
plete information about the existence of geophysical surveys on permafrost nor the data itself is pub-
licly available. Given the potential gain for identifying permafrost evidences and their changes around 
the world, there is an obvious need for more coordinated efforts regarding measurement guidelines, 
data and expertise exchange. 
 
Objectives: 
The main objective of the proposed Action Group is to bring together the international community 
interested in geoelectrical measurements on permafrost and to lay the foundations for an operational 
International Database of Geoelectrical Surveys on Permafrost (IDGSP). 
 
More specifically the Action Group aims to: 
- Integrate historical and recent ERT surveys within the IDGSP to serve as (a) permafrost evidences 

on a spatially denser grid than existing borehole temperatures and (b) baseline for permafrost and 
ground ice content monitoring in combination with GTN-P. 

- Define a common strategy and standardized QA/QC criteria for repetition and inversion of ERT 
measurements 

- Promote the repetition of geoelectrical measurements by providing financial and technical support 
- Develop standard permafrost resistivity data products (map of locations, typical values for differ-

ent materials and landforms, standard figures of mean resistivity change over time)  
- Increase the awareness of the value of geophysical data within the permafrost community and 

coordinate first steps toward their potential integration into GTN-P. 
 
Implementation: 
The Action Group consists of a large group of senior and early career permafrost scientists, geophysi-
cists and engineers from 10 IPA countries, including consulting industry. Together, we will organise 
regular meetings to gather the international community conducting geoelectrical measurements on 
permafrost, develop guidelines for measuring, processing and archiving geoelectrical data, organise 
standardised repetition protocols and initiate the IDGSP. For the latter, we intend to build upon the 
experience gathered within the ERT monitoring database of the Swiss Permafrost Network PERMOS. 
 
First steps will include the circulation of an online available submission form for collecting metadata 
on geoelectrical surveys on permafrost (call for data) and the spatial representation of existing ERT 
surveys (map of ERT surveys). Based on these metadata, we will initiate the development of the IDGSP 
using synergies with funded national projects (REP-ERT Switzerland, PermafrostNet Canada). Two sub-
groups (each co-chaired by an ECS and senior scientist) will address the permafrost (landform, mate-
rial, spatial representativity) and geophysical (QA/QC, consistent processing) aspects of the database, 
respectively, both with a peer-reviewed publication as deliverable.  
 
Timeline: 
 
We believe that a duration of 2 years for this Action Group (2021 and 2022) will be needed to meet 
successfully the objectives. During these 2 years, we plan the following milestones: 
 
Milestone 1: March 2021 

- Online form for submission of available metadata of ERT surveys on permafrost 
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- Call for data to the international permafrost community 
- Open call for support funds for repetition of ERT measurements in 2021 and 2022 

 
Milestone 2: May 2021 

- Publication of location map of existing ERT surveys on permafrost 
- Definition of criteria to select the ERT profiles to be re-measured in priority and decision on 

financial support 
- Online meeting to finalize the strategy to plan the repetition of ERT measurements  

 
Milestone 3: October/November 2021 

- Small report about the repetition of selected ERT measurements achieved during the field 
summer 

 
Milestone 4: January 2022 

- Guidelines for re-processing and archiving historical (and recent) ERT data 
 
Milestone 5: May 2022 

- Analysis of the data collected so far and first draft of the publication of the joint processing 
 
Milestone 6: October 2022 

- Small report about the repetition of selected ERT measurements achieved during the field 
summer 

- Submission of planned paper I: a global synopsis of existing repetitions of ERT surveys on per-
mafrost in the context of climate warming  

- Finalised concept for the international database for geoelectrical surveys on permafrost ter-
rain (IDGSP) 

 
Milestone 7: December 2022 

- Submission of planned paper II: data processing, inversion and archiving guidelines in the con-
text of the IDGSP  

 
Deliverables: 
 
The main objective of the Action Group is the initiation of the IDGSP; therefore, our main deliverable 
is the development of a concept and securing the funding and long-term maintenance of such a data-
base.  
As in-between steps to reach this goal we plan to deliver: 

- a systematic and open access metadata archive/compilation of all electrical resistivity surveys; 
- guidelines for measuring, processing, and archiving ERT data on permafrost; 
- definition of benchmark ERT calibration sites and measurements, where independent thermal 

and depth information of boreholes as well as laboratory data can be used to calibrate and 
validate the accuracy of ERT data; 

- the establishment of a concept for a workshop to train young researchers in using ERT tech-
niques in developing countries where permafrost occurrence is widespread such as the large 
mountain chains of the Andes or Himalayas. Such a workshop could be initiated already for 
2021 (assuming that the Corona-situation allows it) if funding for travel grants can be obtained 

- a concept for a future integration of geoelectrical data on permafrost in GTN-P; and 
- two peer-review publications on (a) data processing, inversion and archiving guidelines in the 

context of the IDGSP and (b) a synopsis of the existing repetitions of ERT surveys on permafrost 
in the context of climate warming 
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Other Action Group Members:  
 

- Dr. Lukas Arenson, larenson@bgcengineering.ca 
BGC Engineering, Vancouver, CANADA 
 

- Prof. Hanne Christiansen, HanneC@unis.no 
Department of Arctic Geology, The University Centre in Svalbard, Longyearbyen, NORWAY 
 

- Dr. Baptiste Dafflon, bdafflon@lbl.gov 
Earth and Environmental Sciences Area, Lawrence Berkeley National Laboratory (LBNL), USA  
 

- Prof. Bernd Etzelmüller, bernd.etzelmuller@geo.uio.no 
Department of Geosciences, University of Oslo, NORWAY 
 

- Dr. Mohammad Farzamian (ECS), mohammadfarzamian@gmail.com 
IDL, University of Lisbon, Lisbon, PORTUGAL 
 

- Prof. Adrian Flores Orozco, adrian.flores-orozco@geo.tuwien.ac.at 
Department of Geodesy and Geoinformation, Vienna University of Technology, AUSTRIA 
 

- Dr. Regula Frauenfelder, regula.frauenfelder@ngi.no 
Norwegian Geotechnical Institute, Oslo, NORWAY 
 

- Dr. Teddi Herring (ECS), tajherri@ucalgary.ca 
Department of Geoscience, University of Calgary, CANADA 
 

- Dr. Christin Hilbich, christin.hilbich@unifr.ch,  
Department of Geosciences, University of Fribourg, SWITZERLAND 
 

- Prof. Martin Hölzle, martin.hoelzle@unifr.ch,  
Department of Geosciences, University of Fribourg, SWITZERLAND 
 

- Prof. Thomas Ingeman-Nielsen, tin@byg.dtu.dk, 
Department of Civil Engineering, Technical University of Denmark, DENMARK 
 

- Dr. Ketil Isaksen, ketili@met.no,  
Norwegian Meteorological Institute, Oslo, NORWAY 
 

- Prof. Mamoru Ishikawa, mishi@ees.hokudai.ac.jp 
Faculty of Environmental Earth Science, Hokkaido University, JAPAN 
 

- Dr. Markus Keuschnig (ECS), markus.keuschnig@georesearch.ac.at,  
Georesearch, Salzburg, AUSTRIA 
 

- Prof. Christof Kneisel, kneisel@uni-wuerzburg.de 
Institute of Geography and Geology, University of Würzburg, GERMANY  
 

- Prof. Michael Krautblatter, m.krautblatter@tum.de, 
Faculty of Civil, Geo and Environmental Engineering, Technical University of Munich, GERMANY 
 

- Dr. Christophe Lambiel, christophe.lambiel@unil.ch,  
Institute of Earth Surface Dynamics, University of Lausanne, SWITZERLAND 
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- Prof. Antoni Lewkowicz, alewkowi@uottawa.ca, 
Department of Geography, Environment and Geomatics, University of Ottawa, CANADA 
 

- Dr. Florence Magnin (ECS), florence.magnin@univ-smb.fr,  
Laboratoire EDYTEM, Université Savoie Mont-Blanc, FRANCE 
 

- Theresa Maierhofer (ECS), theresa.maierhofer@geo.tuwien.ac.at, 
Department of Geodesy and Geoinformation, Vienna University of Technology, AUSTRIA 
 

- Dr. Jeannette Noetzli, jeannette.noetzli@slf.ch,  
PERMOS office, WSL Institute for Snow and Avalanche Research SLF, SWITZERLAND 
 

- Prof. Jan-Christoph Otto, jan-christoph.otto@sbg.at,  
Fachbereich Geographie und Geologie, University of Salzburg, AUSTRIA 
 

- Dr. Cécile Pellet (ECS), cecile.pellet@unifr.ch,  
PERMOS office, Department of Geosciences, University of Fribourg, SWITZERLAND 

 
- Prof. Ylva Sjöberg (ECS), ys@ign.ku.dk 

Department of Geosciences and Natural Resource Management, University of Copenhagen, DENMARK  
 

- Dr. Sebastian Uhlemann (ECS), suhlemann@lbl.gov 
Earth and Environmental Sciences Area, Lawrence Berkeley National Laboratory (LBNL), USA  
 
Early career scientists (ECS) are aimed to be particularly affected by the allocation of the funds, as 
funds will mainly finance field campaigns, where young researchers are usually extensively involved. 
 
International dimension: 
 
This Action Group is a collaboration of scientists from several scientific communities and multiple in-
ternational institutions. Members of this Action Group are involved in several other international or-
ganizations and larger network projects such as: 

- The Global Terrestrial Network for Permafrost (GTN-P) including its steering committee, 
- Task team for the compilation of best practices for permafrost observation of the Global Cry-

osphere Watch/WMO 
- Next Generation Ecosystem Experiments (NGEE) Arctic 
- PermafrostNet, Canada 
- Antarctic Electrical Resistivity Monitoring Network, ANTERMON 
- PERMOS, Switzerland 
- PermaFRANCE, France 
- NORPERM, Norway 

 
As the action group aims at collecting and providing free access to electrical resistivity data from po-
tentially several hundred ERT surveys on permafrost, we believe that this data set may be of interest 
to most currently existing IPA action groups. An active collaboration with all of them regarding their 
needs and potential synergies is therefore planned. 
 
Budget: 
 
The requested budget (2 x 2500 €) would help to enable the organisation of small field campaigns to 
repeat historical geoelectrical measurements on permafrost, especially for (a) ECS, who often have no 
own institutional budget to finance field campaigns and (b) ERT repetitions in regions, where no syn-
ergies with other projects exist that would allow a repetition. Although ERT surveys in very remote 
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regions will require much more money (due to high travelling costs) than can be supplied within this 
budget, this is not the case for many of the historical ERT surveys which were conducted close to set-
tlements, infrastructure or in comparatively easy accessible regions such as Scandinavia, Central Eu-
rope or Japan. The budget can further be supplemented through synergies with national projects of 
the participants (e.g. the GCOS Switzerland financed REP-ERT project). We estimate that the repetition 
measurements of up to 10 sites could be funded within the Action Group. 
 
Secretarial support: 
 
Secretarial support is not foreseen for the moment. 
 
Please submit a PDF with these fields completed to the IPA Secretariat email at contact@ipa-
permafrost.org. Applications must be submitted on or before November 30, 2020.  
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