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Permafrost Pathways

Retrogressive
Thaw Slumps
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» Thermal-denudation on ice- _ T e a4 S ey . 'ﬁ, ﬁ ﬁ

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

permafrost.woodwellclimate.org
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DIGITISATION
of RTS using
satellite Images
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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
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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



The Arctic Retrogressive Thaw Slumps data set

Scalability

Update fast changing RTS time-series
Add new RTS entries
Accommodate and manage data growth

Interoperability

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)

OBJECTID
CentroidLat
CentroidLon
RegionMName

CreatorLab

BaseMapDate
BaseMapSource
BaseMapResolution
TrainClass
LabelType
MergedRTS

SplitRTS

MewRTS
StabilizedRTS
UnknownRelationship
ContributionDate
][]

BaseMaplD

Area

Motes
Shape_Length

Shape_Area

17735
T2.7517894
B8.45559342
Taimyr

IMitze, Alfred Wegener Institute Helmholtz Centre for Palar
and Marine Research

2021-08-06,2021-08-08
PSOrthatile

3

Positive

Polygon

<Mull=

<Mull>

<MNull>

<Mull=>

<MNull=

2024-06-07
3413dac5-83fa-54fa-bad9-Ted6113f8050
<Mull=

<Null>

<Mull=

448012993
8362.024903
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RTS-present data
(nositive)
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OBJECTID 35071

CentroidLat 66.0571280181
nTs—aIl_sent data CentroidLon 61.5220177359
[negatIVEJ RegionMame Russian Federation

CreatorLab EMakopoulou, University of Oulu

BaseMapDate unknown,2021-12-31

BaseMapSource Esri Basemap

BaseMapResolution 15

TrainClass Megative

LabelType Polygon

MergedRTS <MNull=

SplitRTS <Mull=>

MewRTS <Null=>

StabilizedRTS <Mull>

UnknownRelationship  <Null>

ContributionDate 2024-06-24

uID 237b6fB3-d42c-5714-bdfe-1ede30daibdd
BaseMaplD <MNull=

Area <MNull>

Motes <Mull=

Shape_Length 1648818832

Shape_Area 169912 668462



RTS-absent data
(negative)
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RTS Relations MergedRTS NewRTS SplitRTS
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Permafrost Pathways

23,929

RTS-present data

21

Peer-reviewed, Standalone
Source data sets

20434

RTS-ahsent data

20+

RTS hot-spots in the Arctic

permafrost.woodwellclimate .org




Archive and Repository

GitHub: Live versions, tutorials, processing codes
https://github.com/whrc/ARTS

Arctic Data Center
2 et https://arcticdata.io/catalog/view/doi:10.18739/A2PK0738B
—iemntes —— O
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: ‘ Archic Retrogrossive Thaw Slumps (ARTS): digitisations of pan-Arclic netrogressive thaw slumps, 1985-2021 9
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The Arctic Retrogressive Thaw Slumps Data Set (ARTS)




Current Efforts using ARTS

GBM prediction of RTS susceptibility
[LayerName ___Joescription Oata Source | .
mn_min

]

Anceaal minkmum of the monthly mean low lomperature 4 \': ( ._,,v\f’-H\
trrin_b1 S0.year trand in the annual misimum of e monthly mean low teenpecatire ‘-fi) "\‘Z \\
max_man Anevsad mademum of the monthly mean high temperature S(‘\ Y
tmax_b1 S0.pear trend in the annual maximum of the monthly mean high temperature
temp_sassonality Diffeconce Dotwon tmax_max and tmin_min
Procp_max Arevasd v hiy pe sm
procp_sum Arreal prodipitation sum | -
precp_b1 S0:yen! herd ¥ geéc, som TerraClimato
procp max bl S0-year trond 0 procp_max
SWO_max Arcesal madmum snow water equivalont at end of month R
swe bl S0-year trond in Snnudl Maximum snow waked equivaient at end of month ROTS PfObabl'lty
runell_max Arewsal madimum moenthly runoff sum ( /0)
runoff_sum Arewsal runolf sum 100
runolf_bt SOweat trend in annual runolf sum
$Oil_mean Arewsal maan ond of month 508 moishre 75
srad_sum Ancwaal sum of solar radation
suitable_siope Fraction of pixels between 0 and 20 degrees in 1 km2 aggregated aea SOEM 50
sultable i Fraction of ptuals with a TP between -1 and 1 in 1 km2 aggregated area
Ist_gs_moan Growing season mean land surface temperature 25
Ist_gs_b1 209081 GroOwing SeSs0n Medn nd surface terperalure trond 0
" Active layer thickness NIEER: High-resclution datasets of
magt Moan annual ground termporature permalrost thermal state and Pydrothomad
permalrost_peob Pecmatiost pobabiéty Zonation in the Northern Momisphero
clay Clay fraction &
e e el Soil Grids v2
L St fraction
ocs Organic carbon stock
ioe_content Permafrost loe contert Brown Peemafrost Map
rilisiope thermokarst  Themokarst SUSCepIbty Olofoidt ot al, 2016
yodoma_doman Yedoma Distritation Stauss of &l 2021 SoN

Heidi Rodenhizer et al., 2024 in prep
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