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Preamble 
The present document explains the objectives and steps to perform the exercises for inventorying rock glaciers, 
following the Rock Glacier Inventory (RoGI) guidelines of the Rock Glacier Inventories and Kinematics (RGIK) 
community, recognized since 2024 as International Permafrost Association (IPA) Standing Committee. 

The Rock Glacier Inventory (RoGI) exercises have been inspired by the methodologies from two publications, which 
recommend a sequence of steps for creating reliable and consensus-based RoGI inventories (Way et al., 2021; 
Brardinoni et al., 2019). The RoGI methodology has been tested, adjusted and applied to a gradually increasing number 
of regions, later converted as RoGI exercises. 

The first version of RoGI exercise was designed by R. Delaloye and T. Echelard for an undergraduate course at the 
University of Fribourg (Switzerland). Initially focusing on two areas in the Swiss Alps, similar exercises have later been 
created in other regions, to train the international RGIK community in various mountainous environments. The areas 
selected for the current exercises cover regions around the world with existing inventories generated and 
disseminated as part of the ESA CCI Permafrost project (Rouyet et al., 2025).  The exercises comprise various steps for 
a detailed mapping of rock glaciers and the integration of the resulting data into a Geographic Information System 
(GIS). All data and instructions are available on the RGIK website.  

The RoGI exercises have two main objectives: 

1. To apply and illustrate the RoGI process proposed in the Guidelines for inventorying rock glaciers: Baseline 
and practical concepts (https://doi.org/10.51363/unifr.srr.2023.002, also available on RGIK website) , and 
illustrated in Figure 1; 

2. To provide an educational tool for individuals or groups for learning how to compile a RoGI. 

 

Figure 1 : Schematic view of the recommended RGIK RoGI process 

 

The RoGI process (Steps 1 to 6) was first tested by an 8-person inventory team at the University of Fribourg in 2022, 
and further applied to 12 areas by teams of 5-10 people (Rouyet et al., 2025). The steps detailed in the instructions 

https://ascelibrary.org/doi/epdf/10.1061/9780784483589.012
https://onlinelibrary.wiley.com/doi/abs/10.1002/esp.4674
https://climate.esa.int/en/projects/permafrost/
https://doi.org/10.5194/essd-2024-598
https://www.rgik.org/resources/
https://doi.org/10.51363/unifr.srr.2023.002
https://doi.org/10.5194/essd-2024-598
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are recommended for conducting standardized RoGI inventories. For a solid result, a team should consist of several 
operators, including the Principal Investigator (PI), who harmonized the final decisions based on the team's results. 
Nevertheless, the RoGI exercises are designed for educational purposes and can also be completed individually. They 
were developed to support the promotion and application of RGIK guidelines for identifying and characterizing rock 
glaciers. Result files from the RoGI inventorying teams are provided for each exercise and can be used as a reference 
for comparing your results after completing the exercise.   

For users completing the exercise individually rather than as part of a team, follow this workflow: 

1. Perform Step 1 to identify the positions of the Primary Markers (PM) and delineate the Moving Areas (MA). 
2. Compare your results with the Final results (ex. RoGI_PrimaryMarkers_AOIname_final.gpkg) skipping Steps 2 

and 3. 
3. After aligning your PM with Final results, proceed to Steps 4, 5 and 6 to fill in the attributes and complete 

the outline. 

This approach presents and explains the full RoGI process while giving individual operators the opportunity to practice 
detecting, delineating, and characterizing rock glaciers. 

For the sake of simplicity, the differences between Rock Glaciers Unit (RGU) and Rock Glaciers Systems (RGS) are not 
considered at this stage. The exercise only focuses on RGUs. 

All the instructions and GIS data information are detailed in the following sections. 

In case of troubleshooting or for technical support, please contact RGIK (info@rgik.org) or use the RGIK Slack Forum. 

  

mailto:info@rgik.org
https://rockglacierin-nkm3763.slack.com/archives/C04TS6RVBEH
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GIS 
• QGIS software - Download QGIS (-> version 3.22 or higher). 
• Numbers in the text refer to the GIS tips, found at the end of this document.  
• For more general information on QGIS software, refer to the online manual. 

RoGI-QGIS project 
The RoGI-QGIS project comprises: 

• Layer templates for the operator to edit: RoGI_PrimaryMarkers_AOIname.gpkg, RoGI 
_Outlines_AOIname.gpkg, RoGI _MovingAreas_AOIname.gpkg. 

• Standard QGIS styles for all templates layers. 
• Areas Of Interest (AOI) layer showing the extent of the RoGI area. 
• A set of InSAR data (interferograms), primarily based on SENTINEL-1 (C-band) satellite imagery in ascending 

mode (ASC) and descending mode (DESC); D = day, M = month, Y = year). SENTINEL-1 is potentially 
complemented by InSAR data acquired with other satellites (e.g., ALOS, SAOCOM, TERRASAR-X, COSMO-
SKYMED). Data availability varies depending on the area. For more information on the analysis of InSAR data, 
refer to the InSAR guidelines. 

• Background data (Internet connection required): 
o Optical imagery from online services, such as Bing, Google, and ESRI. 
o Additional layers in raster format (digital elevation models, topographical maps, orthophotos, 

hillshade, etc.), depending on the data availability in the area. 
 

The downloaded folder also contains a *kml file of the AOI.  

Other resources 
The INSTRUCTIONS folder contains information about each attribute table for the layers to be edited:  

• Documentation_RoGI_Primary_Markers.pdf, 
• Documentation_RoGI_Outlines.pdf,  
• Documentation_RoGI_Moving_Areas.pdf. 

The 3D view in Google Earth for all AOI can be very useful: https://earth.google.com/. For areas in Switzerland, the 
use of diachronic orthoimages on the Swisstopo portal is also valuable: https://s.geo.admin.ch/9ab526aedf. Under 
Maps displayed, click/unclick the ‘SWISSIMAGE Journey through Time’ feature to assess the historical archive and 
analyze changes over time. There might be some georeferencing errors, but the overall match of the images is 
acceptable for qualitative analysis. Under Advanced tools, you can import the *kml of the AOI outlines. 

  

https://www.qgis.org/en/site/forusers/download.html
https://docs.qgis.org/3.22/en/docs/training_manual/index.html
https://www.rgik.org/wp-content/uploads/2025/03/Current_InSAR-based_Guidelines.pdf#page=5view=FitH,500
https://earth.google.com/
https://s.geo.admin.ch/9ab526aedf
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Detect and locate the Rock Glacier Units (RGU) 

Step 1a 
Step 1a of this exercise must be done after carefully reading the Guidelines for inventorying rock glaciers: Baseline and 
practical concepts: Baseline and practical concepts (https://doi.org/10.51363/unifr.srr.2023.002, available on RGIK 
website), especially sections 3.1-3.4 and 5.1-5.2. 

 Open the QGIS project RoGI_AOIname.qgz. Within the Area of Interest (AOI), all identified Rock Glacier Units (RGU) 
should be marked as points in the RoGI_PrimaryMarkers_AOIname layer. Relict rock glaciers are included, but debris-
covered glaciers, moraines, and other periglacial landforms must be excluded. InSAR analysis and diachronic 
visualization of orthoimagery can be useful to detect/confirm and later characterize rock glacier units that are moving 
faster than the detection threshold of the technique.  

To edit the RoGI_PrimaryMarkers_AOIname layer, select it, and click on the Edit icon (yellow pencil). The two icons to 
the right of the yellow pencil allow you to add points and modify them (GIS tip 1).  

Each added point is associated with an attribute table, in which only two fields should be filled in for Step 1a:  

“Landform”: Rock glacier if you are certain the landform is a rock glacier. Uncertain rock glacier if you are unsure or 
if the landform is too small to be confident. Not a rock glacier if you want to highlight a landform that resemble a rock 
glacier but is not (e.g., debris-covered glacier, moraine, landslide, others).  

“Comment”: Enter any additional observations about this point (optional). 

In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: 

 When the job is done, save your project and close QGIS. Then rename the file VECTOR\LAYERS\ 
RoGI_PrimaryMarkers_AOIname.gpkg by adding your name, initials or operator number at the end 
(RoGI_PrimaryMarkers_AOIname_YourName.gpkg). 

 Send your layer RoGI_PrimaryMarkersAOIname _YourName.gpkg to the PI and wait for feedback from the PI before 
proceeding to the next steps. 

In the case of an individual exercise, go directly to step 3a. 

Step 2a 
In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: 

Based on the individual results of the step 1a, the PI suggests a final solution and makes a suggested PM layer 
(RoGI_PrimaryMarkers_AOIname_PI.gpkg) that will be discussed with the team. 

In the case of an individual exercise, go directly to step 3a.  

Step 3a 
In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: 

The inventory team reviews the suggested PM layer, finds consensus if needed and approves the final RGU locations 
(RoGI_PrimaryMarkers_AOIname_final.gpkg). The resulting layer will be used as a standard for the next steps.  

In the case of an individual exercise, the final PM layer is provided in the RESULTS folder (VECTOR\RESULTS\ 
RoGI_PrimaryMarkers_AOIname_final.gpkg). Open this layer in your QGIS project and compare the final results 
with yours. 

https://www.rgik.org/wp-content/uploads/2025/03/231228_RoGI_BPCv1.0.pdf
https://doi.org/10.51363/unifr.srr.2023.002
https://www.rgik.org/wp-content/uploads/2025/03/231228_RoGI_BPCv1.0.pdf#page=7
https://www.rgik.org/wp-content/uploads/2025/03/231228_RoGI_BPCv1.0.pdf#page=14
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Detect and characterize the Moving Areas (MA) 

Steps 1b, 2b and 3b (optional) 
Steps 1b, 2b and 3b of this exercise must be done after carefully reading the Section 6 (Kinematic Attribute) of the 
Guidelines for inventorying rock glaciers: Baseline and practical concepts 
(https://doi.org/10.51363/unifr.srr.2023.002, also available on RGIK website). 

Flow-field kinematic data is required to perform this step. In this case, InSAR datasets are provided. Follow the 
instructions in the InSAR guidelines and identify all MA in the RoGI_MovingAreas_AOIname layer. 

The descriptions of the attributes related to the MA polygons are written in the file INSTRUCTIONS\Documentation_ 
RoGI_MovingAreas.pdf. The attribute table proposes a semi-automatic box dialog for filling the velocity class 
(Vel.Class) and the reliability of the detected MA (Rel.MA): select the value from the drop-down list (GIS tip 3). 

In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: Steps 
2b and 3b are the same as 2a and 3a (i.e., suggested Moving Areas layer by the PI, followed by the consensus-based 
Moving Areas layer). 

In the case of an individual exercise, the final MA layer is provided in the following folder VECTOR\RESULTS\ 
RoGI_MovingAreas_AOIname_final.gpkg. Open this layer in your QGIS project and compare the results with yours. 

Fill in the rock glacier attributes and draw the outlines 

Step 4a: Fill in the rock glacier attributes 
Resources: 

• Documents related to the attribute table (attributes, values, definitions, etc.) can be found in the file 
INSTRUCTIONS\Documentation_RoGI _Primary_Markers.pdf. Read the instructions carefully before you 
begin. 

• To access and fill in the attribute table form, refer to the GIS tip 2 and tip 3. 
• The MA layer from step 3b can be found in VECTOR\RESULTS\ RoGI_MovingAreas_AOIname_final.gpkg. 

    Make a copy of the final PM layer from Step 3a in the folder VECTOR\LAYERS\, rename it to RoGI_PM-
Attributes_AOIname_YourName.gpkg, and open it in your QGIS project. 

 Fill in the attributes of each rock glacier unit in the RoGI_PM-Attributes_AOIname_YourName layer (GIS tip 2). The 
attribute table proposes a semi-automatic box dialog for filling the attributes: select the value from the drop-down list 
(GIS tip 3). Some attributes appear only if other attributes have been filled in before (e.g., Kin.Att. appears only when 
Acti.Ass. = ‘Kinematic’; GIS tip 4). Values and definitions can be found in the layer documentation 
(Documentation_RoGI_Primary_Markers.pdf). 

In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: 

 When the job is done, save your project and close QGIS. 

 Send your layer to the PI and proceed to the next step. Remember to include your name, initials or operator number 
in the file name. 

In the case of an individual exercise, go directly to step 4b. 

Steps 4b: Draw the outlines 
 Outline the final identified rock glacier units in the RoGI_Outlines_AOIname layer. Only the certain rock glaciers 
included in the final PM layer are considered. To edit the RoGI_Outlines_AOIname layer, select it, and click on the Edit 

https://doi.org/10.51363/unifr.srr.2023.002
https://www.rgik.org/wp-content/uploads/2025/03/Current_InSAR-based_Guidelines.pdf#page=13
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icon (yellow pencil). Use the two other icons on the right to add and modify polygons (GIS tip 5). If possible, draw both 
the Restricted and Extended RGU footprints. 

 Fill the attribute table (Outline type and Reliability of the drawing). The attribute table offers a semi-automatic box 
dialog for filling the attributes: select the value from the drop-down list (GIS tip 3). Refer to the layer documentation 
for values and definitions. For automatically import the Primary ID created in the PM table into the Outline table, see 
GIS tip 6 (optional). If you want to import the Primary ID automatically during polygon creation, the expression should 
be set as shown in GIS tip 6 before you start digitising. If you prefer to import the Primary ID after completing all 
polygons, the values can be updated later by applying the same expression in the Field Calculator. GIS tip 6.1 (optional) 

In the case of a complete inventorying process with a PI and an inventorying team with multiple operators: 

 When the job is done, save your project and close QGIS. Then rename the file VECTOR\LAYERS\ 
RoGI_Outlines_AOIname.gpkg by adding your name, initials or operator number at the end 
(RoGI_Outlines_AOIname_YourName.gpkg). 

 Send your Outlines layer to the PI and wait for feedback from the PI before proceeding to the next steps 

In the case of an individual exercise, go directly to step 6. 

Step 5a/5b 
In the case of a complete inventorying process with a PI and a multi-operator inventorying team: 

Based on the individual results of the steps 4a/4b, the PI makes a suggested PM layer (with filled attributes) and a 
suggested outline layer. These layers can be named RoGI_PM-attributes_AOIname_PI and RoGI_Outlines_AOIname 
_PI, respectively. 

In the case of an individual exercise, go directly to step 6.  

Step 6a/6b 
In the case of a complete inventorying process with a PI and a multi-operator inventorying team: 

The inventory team has a look at the suggested attributes and outlines, find a consensus if needed and approves the 
Final results. The resulting layer will be the RoGI consensus-based results of the AOI (RoGI_PM-
attributes_AOIname_final.gpkg and RoGI_Outlines_AOIname_final.gpkg).   

Congratulations, the whole inventory process is done! 

In the case of an individual exercise, the final layers are provided in the folder VECTOR\RESULTS\RoGI_PM-
attributes_AOIname_final.gpkg and RoGI_Outlines_AOIname_final.gpkg. Open these layers in your QGIS project to 
compare your results with those of the RGIK team (consensus-based).  

Congratulations, you have fulfilled the exercise! 

If you have comments or questions regarding the exercises or further applications of the RoGI guidelines to other 
areas, please contact us (rgik@info.org) 

 

mailto:rgik@info.org
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GIS TIPS 
GIS tip 1 

 

GIS tip 2 
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GIS tip 3 

 

GIS tip 4 
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GIS tip 5 

 

 

GIS tip 6  
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GIS tip 6.1

 
GIS tip 7 

 



Rock Glacier Inventories and Kinematics (RGIK) 
 

 

 


	Preamble
	GIS
	RoGI-QGIS project
	The downloaded folder also contains a *kml file of the AOI.
	Other resources
	Detect and locate the Rock Glacier Units (RGU)
	Step 1a
	Step 2a
	Step 3a
	Detect and characterize the Moving Areas (MA)
	Steps 1b, 2b and 3b (optional)
	Fill in the rock glacier attributes and draw the outlines
	Step 4a: Fill in the rock glacier attributes
	Steps 4b: Draw the outlines
	Step 5a/5b
	Step 6a/6b
	GIS TIPS
	GIS tip 1
	GIS tip 2
	GIS tip 3
	GIS tip 4
	GIS tip 5
	GIS tip 6
	GIS tip 6.1

	GIS tip 7


