by - €0's
Rodrigue Tanguy

rodrigue.tanguy@bgeos.com

Tanguy, R., Bartsch, A., Nitze, I., Irrgang, A., Petzold, P., Widhalm, B., et al. (2024). Pan-Arctic assessment of
coastal settlements and infrastructure vulnerable to coastal erosion, sea-level rise, and permafrost thaw. Earth's

d nstituto de Geografiz
Future, 12, e2024EF005013. https://doi.org/10.1029/ 2024EF005013 O AN ’/ @ R

Natural Resources Canada



Utgiagvik (Barrow) Alaska, 2023

2 photo: Ben Jones



N B T

Photo: Ben Jones




[e]

Study area

Northern permafrost R T D e O et %

Arctlc 4

coOa StS ‘. NAD A ) Arch/pelggod

A Permanently inhabited settlement
® Other

Glacial ice

ay

0 Coastline types
s Rocky

mmmmm Unconsolidated ‘
Undefined ‘
Permafrost zones
|

|

Baffin B

Sporadic
Discontinuous

Continuous
Analysis extent

Landsat coastline dynamics
[ ] Infrastructure (SACHI limit)



Validation sites

Bering
Sea

JNewtok Brevig’fVIission East Siberian
7 Sea
® /
Chuk(.‘hf

g ‘ {. gAtqasuk
oint Lonely .
d Arctic
Toplik Lake.
Prudhoe Bay Beaufort

..Kaktowk Sea Ocean

ackenzie Delta
ksik Cree oM
piksi Cr ®uktoyaktuk

Bathu&st oSachs Harbour
PaulatuIO Cape Parry
\

*Ulukhaktok Jar

Arctic

Archipelago
Cambridge Bay D

Baffin Bay

Qeqertarsuagg gOqaatsut

o<angerlussuaq

Kara Sea

Barents Sea

Bayelva g-ONgyearbyen

Zakenberg

Validation sites

Active layer thickness
e |[nfrastructure

® (Coastline change rates




1 e [ e

 updated SACHI . ' UAV validation data |
Infrastructure detection -~ W asphalt road . dirtroad
P | i building
SA Hl V2 H | dirt road [ |
C — - | [L] undefined road B a.nd FomsRuEED
"M building a'rsft”Pl
: : o and construction . artificia
Sentinel 1 (SAR) & Sentinel 2 AR aifetrs . oedl water reservoir
o artificial Ly [_] other artificial area
Machine Learning : XGBOOST & K- . Water reservair Y T v
means S Y [ ] other artificial area
Deep learning : U-NET CNN in Keras it SR

+ 40 % human presence thanin
OpenStreet Map

+ 20% more infrastructure area than
in SACHI_v1

Bartsch et al., 2023, Zenodo.
https://doi.org/10.5281/zenodo.1016063




Coastline dynamics (2000-2020)

Coastline evolution at Lonely Station

Landsat 7/8 Eroded area from Landsat

TM, ETM+ and OLI sensors PGSRk Ralzl)

(spatial resolution of 30 m) 06-27-2000 —
07-14-2009 TR

Pixel change : 09-19-201¢

robust linear trends for —_—

multispectral indices.

Land to water = Erosion

Water to Land = Accretion

(Nitze et al. 2017)

Pixel classification:
probability threshold
(Bartsch et al. 2021)




2.1 Coastline position extrapolation
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Sea Level Change in 2100
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Permafrost properties changes 2000-2019
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4.1 Extrapolated permafrost properties

* By 2100 77% of infrastructures overlying unfrozen ground
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Exposed infrastructures / settlements

Exposed settlements
to erosion in 2030
to erosion in 2050
to erosion in 2100
te SLR in 2100
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Activity
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Conservative results
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Thanks for your attention !
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