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ESA CCI+ Phase 2: Mountain Permafrost component

Rock glacier inventory (RoGI): generation and status



ESA UNCLASSIFIED - For Official Use Permafrost CCI+ userworkshop| 04/06/2025 | Slide  2

Mountain permafrost and rock glaciers

Permafrost ECV is traditionally documented by Ground Temperature and Active Layer Thickness.

However, mountains are characterized by large variability over short distances, with sparse in-situ 
measurements and difficulties for permafrost models to represent fine-scale variability.
➢ There is a need for other proxies to document permafrost changes.
➢ Rock glaciers are easily identifiable evidence of permafrost occurrence.

“Rock glaciers are debris landforms generated by the former or current creep of frozen ground 
(permafrost), detectable in the landscape with the following morphologies: front, lateral margins 
and optionally ridge-and-furrow surface topography” (RGIK, 2023).

100 m kilometers
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Mountain permafrost and rock glaciers

RGV has been included in 
the implementation plans of 
GCOS and GTN-P as a new 
Quantity to document the 
ECV Permafrost.

Pellet et al., 2024.

Permafrost ECV is traditionally documented by Ground Temperature and Active Layer Thickness.

However, mountains are characterized by large variability over short distances, with sparse in-situ 
measurements and difficulties for permafrost models to represent fine-scale variability.
➢ There is a need for other proxies to document permafrost changes.
➢ Rock glaciers are easily identifiable evidence of permafrost occurrence.
➢ Rock glacier velocity (RGV) is influenced by changing climate
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Remote sensing for Rock Glacier Products

Rock Glacier Inventories (RoGI)

CCI is supporting the development of guidelines and 

GIS tools for worldwide production of standardized 

RoGI using remote sensing.

Rock Glacier Velocity (RGV)

CCI is making a significant contribution to develop 

RGV based on remote sensing, in particular InSAR. 

Production has started in the areas covered by RoGI.
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CCI Permafrost rock glacier inventories

CCI Phase 1: Bertone et al. (2022) TC paper focusing on integration of InSAR-kinematics in RoGI

CCI Phase 2: Consolidation of the RoGI products with a multi-operator mapping exercise 

involving 41 operators following similar guidelines.

> Collaborative production and dissemination of 12 Rock Glacier Inventories around the World.

Rouyet et al. (ESSD, in review)
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RoGI: available guidelines and tools

https://www.rgik.org/
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RoGI: available data package

https://doi.org/10.5281/zenodo.14501398

AREA_05-1_Carpathians_Romania

AREA_06-1_WesternAlps_Switzerland

AREA_07-1_Troms_Norway

AREA_08-1_Finnmark_Norway

AREA_09-1_NordenskioldLand_Norway

AREA_10-1_VanoiseMassif_France

AREA_11-1_SouthernVenosta_Italy

AREA_12-1_DiskoIsland_Greenland

AREA_13-1_NorthernTienShan_Kazakhstan

AREA_14-1_BrooksRange_USA

AREA_15-1_CentralAndes_Argentina

AREA_16-1_SouthernAlps_NewZealand

https://doi.org/10.5281/zenodo.14501398
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item4
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item9
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item14
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item19
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item24
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item29
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item34
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item39
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item49
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item54
https://zenodo.org/records/15467203/preview/Rouyet-et-al_RoGI_Zenodo_v2.0.zip?include_deleted=0#tree_item59
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RoGI: available WebGIS

Data viewer: 
https://bigweb.unifr.ch/Science/Geosciences/Geomorphology/Pub/Website/CCI/CCI_qgis2web_2025_04/#1/85/-324

https://bigweb.unifr.ch/Science/Geosciences/Geomorphology/Pub/Website/CCI/CCI_qgis2web_2025_04/#1/85/-324
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RoGI: available WebGIS

https://bigweb.unifr.ch/Science/Geosciences/
Geomorphology/Pub/Website/CCI/CCI_qgis2

web_2025_04/#1/85/-324

https://bigweb.unifr.ch/Science/Geosciences/Geomorphology/Pub/Website/CCI/CCI_qgis2web_2025_04/#1/85/-324
https://bigweb.unifr.ch/Science/Geosciences/Geomorphology/Pub/Website/CCI/CCI_qgis2web_2025_04/#1/85/-324
https://bigweb.unifr.ch/Science/Geosciences/Geomorphology/Pub/Website/CCI/CCI_qgis2web_2025_04/#1/85/-324
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RoGI: available paper

ESSD paper - data description:

• Presentation of methodology

• Data format and attributes

• Examples of results

• Discussion of limitations

• Suggestions of applications

• Prospects

https://doi.org/10.5194/essd-2024-598

https://doi.org/10.5194/essd-2024-598


ESA UNCLASSIFIED - For Official Use Permafrost CCI+ userworkshop| 04/06/2025 | Slide  11

RoGI production in new regions: ongoing

New RoGI regions:

Led by CCI partners

• Goms-Binntal, Switzerland (PI Unifr)

• Northern Venosta, Italy (PI UniBo)

• Rila and Pirin, Bulgaria (PI WUT)

Led by external partners:

• Thsengel Khairkahan, Mongolia

(PI Mongolian Academy of Science)

• Manalsu, Nepal

(PI Univ. Grenoble Alpes and CHUK)

• Sajama, Bolivia-Chile

(PI Univ. Grenoble Alpes, with local partners)

+  Baralacha La, India

(PI UniBo, collaboration with local partners)

+  Thana, Bhutan

(PI Unifr, collaboration with local partners)
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RGV products for selected landforms: ongoing

Development of robust methodology 
for the widespread monitoring of rock 
glacier velocity time series using SAR 
remote sensing

> Systematic documentation and 
dissemination of InSAR-RGV products 
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