
ARTS: a scalable remote-sensed 
data set for Arctic Retrogressive 
Thaw Slumps
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Permafrost Pathways

• Thermal-denudation on ice-

rich hillslope permafrost 
terrain

• Frequent dynamic changes 
to the landscape

• GHG emission and 

feedback to the climate

• No existing pan-Arctic map 

product, lack of 
representation of abrupt 

thaw in climate/carbon 

models
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DIGITISATION
of RTS using 
satellite images

• Train DL models for RTS detection

• Train ML models to predict RTS susceptibility

• Time-series study of RTS development

• Remote-sensing based mechanism/process study 



Existing, Standalone RTS Digitisation Data Sets



Data Gap: currently there’s no centralised RTS 

data repository to access all the existing data 

conveniently in a unified format.

This massive under-utilisation of existing data has severely limited potential RTS studies' scale, 

statistical significance and deep learning models'  generalisation ability
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The Arctic Retrogressive Thaw Slumps data set

InformativenessScalability Interoperability

• Update fast changing RTS time-series

• Add new RTS entries

• Accommodate and manage data growth

• Unified standards for metadata

• Unified standards for data formats

• Unique indexing using UID

• Seamless collaboration for data contributors

• Easy access and sharing

• Mandatory key metadata for reproducibility

• RTS-present & -absent digitisations

• Peer-reviewed data sources



RTS-present data

(positive)



RTS-present data

(positive)



RTS-absent data

(negative)



RTS-absent data

(negative)



MergedRTS NewRTS SplitRTSRTS Relations
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20,434
RTS-present data

RTS hot-spots in the Arctic

RTS-absent data

21
Peer-reviewed, Standalone 

Source data sets



Archive and Repository

Arctic Data Center

https://arcticdata.io/catalog/view/doi:10.18739/A2PK0738B

GitHub: Live versions,  tutorials, processing codes

https://github.com/whrc/ARTS



Current Efforts using ARTS

Heidi Rodenhizer et al., 2024 in prep

GBM prediction of RTS susceptibility



Thank you.
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