Jan Nitzbon
Léo Martin

e
Kjetil S. Aas ALFRED-WEGENER-INSTITUT
';m"fg‘;ehdy Moritz Langer HELMHOLTZ-ZENTRUM FUR POLAR-
Sebastian Westermann UND MEERESFORSCHUNG
Julia Boike

Confining the evolution of ice wedges [ crccouon

new article in

in a warming climate e Corespneet

Introduction Results
* Ice-wedge degradation is increasingly reported throughout Evolution Of surface tOpOg raphy Thawmg Of organic matter

the Arctic permafrost region and affects water, energy,

and carbon fluxes RCP4.5 | RCPS.5 ., RCP4.5 RCP8.5

1 'g 5 X 10 'g 5 X 10°
p—— E || anacrobic, XICE-OFF, EROSION-OFF =
. .c _ 0 'c a B aerobic, XICE-ON, EROSION-ON a B
o E £ b balanced & 2| imsacor mosor £
= 5 5.1 bic / = E , | 2= == total, XICE-OFF, EROSION-OFF E
© = 5 aeropic o 2 g hydrology
° A= ) o, _ anearobic  °_§ 5 controls
Sta b i I i Z a ti O n : -\L-\:r’:re?'hreserl'voir — :\ICI:BP | | | | | | | Contlnue.d COn dl t I OnS E | , | E | | I | ae ro b I C /
Undel’ moderate _23000 2020 2040 2060 2080 2100 _23000 2020 2040 2060 2080 2100 degradatlon prior to 5 2000 2020 2040 2060 2080 2100 g 20000 2020 2040 2060 20I80 2100 anaeroblc
. 1 ) under stron ' 7 AN g gl ”
Liliedahl et al. (2016) warming rong degradation : ; conditions
warming E = £
= = 0 o &5t 15/ after
- " " L®] = = © © »
* We projected the future evolution of ice wedges. o ¢ 5. S E : | degradation
D S S & <
o 3 3| = £ =
g ’ £ 5" LTSt B S
= g o S = i - _
M et h O d s Laterally COUpIed tiles, representing S 3000 2020 20/5 2060 2080 2100 5000 2020/ 2040 2060 2080 2100 S 2000 2020 2040 2060 2080 2100 S 2000 2020 2040 2060 2080 2100
landscape units of polygonal tundra _ .
lateral erosion water body formation : : : .,
. warming climate increases abrupt thawing increases total
e bl o < L delays degradation under waterlogged total thawed organic matter thawed organic matter
A conditions
-~® by end of century (*=*== ) compared to gradual only (=)

® :Efomn};ss S u bs u rface States high-centered polygons C O n C I u S i o n s

with dry centers

2100 (RCP8.5) * Ice wedges melt due to Arctic warming, but stabilize
\S.,.—...- under moderate warming.

12100 (RCP4.5)

lateral sediment transport ground subsidence due to ° | .
as stabilizing process excess ice melt B E ] E | E
c -4] c -4 c 4§
c 9o O S . . g =
® E o * Abrupt thaw processes significantly increase the yearly
T O 5| oo oo E | 8| o g :
<:> Troug h RES- -10 "_EE Ie;stsag!;ound ice SN ' i BN e -] O B e a mo u nt Of th awed o rg a n Ic m atte r'
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 . . . .
lateral distance [m] lateral distance [m] lateral distance [m] * Sma”—scale processes In ICe—rICh permafrOSt reqU|re
o O r— | gt improved representation in large-scale models.
SE | £’ E
O c -4 c -4 c
O 3 2 S
52 Ref
B || i e e |9 ol E ererences
L] (==C e i - 10 | | | | . | | | | | Liliedahl, A. K. et al. (2016). Pan-Arctic ice-wedge degradation in warming permafrost and its influence on
’ i Iate:l’gl dist&:ll:ce [m?0 25 ’ i Iateigl dista:}l:ce [m?0 25 ’ i Iateigl dista:}l:ce [m?0 * tundra hydrOIOgy' Nature GeOSCIenCG, 9(4)’ 312-318.
Nitzbon, J., Langer, M., Westermann, S., Martin, L., Aas, K. S., & Boike, J. (2019). Pathways of ice-wedge
) ) ] ) degradation in polygonal tundra under different hydrological conditions. The Cryosphere, 13(4), 1089-1123.
_ _ ] ] o ] _ burial of Wedge ice talik formation Westermann, S. et al. (2016). Simulating the thermal regime and thaw processes of ice-rich permafrost
« Simulations for different hydrologic conditions and warming scenarios under flat topography underneath water body ground with the land-surface model CryoGrid 3. Geosci. Model Dev., 9(2), 523-546.

HELMHOLTZ

RESEARCH FOR GRAND CHALLENGES




