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1 - BACKGROUND 2 - METHODS

= Studying the last glaciation is crucial 2.1. SpeIeOthem prOXieS 2.2. Model simulations

to better understand relationships = We use speleothems from caves located at different altitudes in the Alps (Fig. 1). 03 " We focus on the glacial period (12-115 ka).
between climate and glacier . - . .
= First, we compare speleothem 63C with simulated ice thickness. = Seguinot et al. (2018) used a distortion of
response. , _ |
— We set the min. host rock 613C of —1 %o (Buggisch and Mann 2004) as 5 present-day climate based on different T
. . . . . s
= Thus, in recent years, transient ice threshold for soil presence/absence (Fig. 2). | a=  proxy records (NE Atlantic U¥,,-SST,
& .
model (Parallel Ice Sheet Model, o Biogenic CO, Pyrite oxidation ;’.“E;, Martrat et al. 2007; Antarctic ice core
- - . ig. 2: Sketches I -
Winkelmann et al. 2011) simulations degscribing the Speleothem 813C < -1 %o indicates soil / ? Speleothem 613C2-1 %o indicates soil / : 10 EI'-; [EP|CA] o0D-based T’ Jouzel et al. 2007) as
external conditions vegetation presence above the cave. - vegetation absence, i.e. speleothem e
Of the European AIpS gIaCier T R S growth due to pyrite oxidation. A glacier CUIE transient fOrCing.
speleothem 813C: | [M?, q,-ﬁ_;, might be present above the cave. 'g g
evolution (0-120 ka) were conducted water can become L L[ [ kIl TT= T T T T = |
. . acidic cue to LTI T P T T g T T g " Jouvet et al. (in rev.) used modelled
(Seguinot et al. 2018, Jouvet et al. in dissolutionof  ITITTILY § N7 IS = .
b e : : palaeoclimate based on the EPICA T record
Jaiareieus 813C | [T 613C 1
rev. ) . to pyrite oxidation T 1] T T ] . .
ot L0 (Jouzel et al. 2007) as transient forcing.
(rlgt). IIIII|III|I|IIIIIIIIIII I|I|I|I|I|I|IIIIIIIIIII \/ 10
» This is the first attempt to compare - _ . < | N SR . , , ,
. . _ . " Second, we compare speleothem growth with simulated pressure-adjusted T Fig. 1: Map of simulated LGM ice extent (EPICA temperature as model | & P29 v 0 R 0t | = We consider a location as being glaciated
these ice model simulations with i 5 input, Seguinot et al. 2018) in the European Alps with cave sites utilised A Sieben Hengste cave €@ Schratten cave . . . .
at the glacier base - T needs to be close to 0°C, because only a warm-based in this study. Cave site surface altitudes <1500 m in green, 1500-2500 | (= ' B B0 L0 L v when simulated ice thickness is > 20 m
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glacier allows water infiltration into the karst and, thus, speleothem growth. database (Comas-Bru et al. 2020) or provided by original study authors. | (results are similar when using > 5 m).
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3 - R E S U LTS . Does simulated pressure-adjusted T at glacier base indicate a
Agreement #3 warm-based glacier at cave sites where speleothem grew?
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« For EPICA T-driven simulations only about 80-85 % of the 510 EPICA T-driven simulation of Jouvet et al. (in rev.) and NE 5
boints agree. . III Atlantic SST-driven simulations of Seguinot et al. (2018) show . - -

Fig. 3: Percentage of speleothem 6*3C values indicating each of the four scenarios. cp = the beSt agree ment in terms Of basal ice tem peratu res. Fig. 4: Percentage of simulated pressure-adjusted temperature at the glacier base indicating

constant precipitation amount, pp = T-adjusted precipitation amount. T = temperature. a warm-based glacier (T > -1°C, left) and a cold-based glacier (T < -1°C, right) for periods of
speleothem growth, where model and §*3C data shows model-data agreement #2. cp =
constant precipitation amount, pp = T-adjusted precipitation amount. T = temperature.

= Here we demonstrated that speleothem growth and 613C can serve to assess the performance of last glacial cycle glacier models for the Alps. They provide unique data to validate modelled
4 CO N C L U S I O N S glacier reconstructions in a transient manner considering that these models were mostly assessed for the Last Glacial Maximum before.

" First results indicate that using the Northern Hemisphere temperature signal (NE Atlantic SST) as model input leads to better agreement of simulations with speleothem data than using the

SEEERENCES Antarctic ice core temperature proxy in terms of both simulated glacier coverage and thermo-dynamical states at the base of the glaciers.

Buggisch, W., and Mann, U. (2004). Carbon isotope stratigraphy of Lochkovian to Eifelian limestones from the Devonian of central and southern Europe. Int J Earth Sci, 93, 521-541. Comas-Bru, L., Rehfeld, K., Roesch, C., Amirnezhad-Mozhdehi, S., Harrison, S. P., Atsawawaranunt, K., ... & SISAL Working Group members. (2020). SISALv2: a comprehensive speleothem isotope database with multiple age—depth models. Earth
System Science Data, 12(4), 2579-2606. Jouvet, G., Cohen, D., Russo, E., Buzan, J., Raible, C. C., Fischer, U. H., ... & Landgraf, A. (in. rev.). Coupled climate-glacier modelling of the last glaciation in the Alps. In review in J. Glaciol. Jouzel, J., Masson-Delmotte, V., Cattani, O., Dreyfus, G., Falourd, S., Hoffmann, G., ... & Wolff, E. W. (2007). Orbital and millennial Antarctic climate variability over the past 800,000 years. Science,
317(5839), 793-796. Martrat, B., Grimalt, J. O., Shackleton, N. J., de Abreu, L., Hutterli, M. A., & Stocker, T. F. (2007). Four climate cycles of recurring deep and surface water destabilizations on the Iberian margin. Science, 317(5837), 502-507. Seguinot, J., Ivy-Ochs, S., Jouvet, G., Huss, M., Funk, M., & Preusser, F. (2018). Modelling last glacial cycle ice dynamics in the Alps. The Cryosphere, 12(10), 3265-3285. Willeit, M.,
Ganopolski, A., Calov, R., & Brovkin, V. (2019). Mid-Pleistocene transition in glacial cycles explained by declining CO, and regolith removal. Science Advances, 5(4). Winkelmann, R., Martin, M. A., Haseloff, M., Albrecht, T., Bueler, E., Khrouleyv, C., & Levermann, A. (2011). The Potsdam parallel ice sheet model (PISM-PIK)—Part 1: Model description. The Cryosphere, 5(3), 715-726.

GFZz B universitat DFG PA@ES

POTSDAM INNS b FucC k PAST GLOBAL CHANGES

Vanessa Skiba, Potsdam Institute for Climate Impact Research
skiba@pik-potsdam.de
https://www.researchgate.net/profile/Vanessa-Skiba




	Slide Number 1

