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Marine sediments record past ocean conditions but distort the original = NG AT g L R AR

climate signal through post-depositional processes. We present sedPSM, | i

a Python framework based on sedproxy [6] that simulates these processes S mEa e
to generate realistic pseudoproxies. Our sensitivity tests focus on the L |

archive model, exploring how bioturbation and sedimentation affect signal
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preservation. Using three forced GCM simulations of the past millennium .

(CMIP6 MRI-ESM2-0 [8], CMIP6 INM-CN4-8 [2], iCESM [7]) and two sites T T T e T T
(Cariaco Basin [1], Cape Ghir [4]), we evaluate how input climate and B e

archive parameters influence phase and amplitude of the signal.

o
~
N

—e— McGregor 2007 Observed Record

o o
(2] ~
[e-] [ =

Uk37 [unitless]

o
o2}
>

-500 0 500 1000 1500 2000 20 40
SedPSM Forward Model Stages: Sensor —» Archive —» Observation

Mg/Ca PSM (Black, 2007, Cariaco Basin) Uk's7 PSM (McGregor, 2007, Cape Ghir) 10°
%’ 27 A %‘ \ Y) @ 1
- - ] ey 5 »’ | 10
> % 26 % 20 X ( § lf’ 4 —— McGregor 2007 Observe d Record
g). E}_ & ' 10° —-==-AR(1) simulations (MoM), 95% threshold
g 257 E 7 2000 1000 500 200 100 50
= T T T T T T T = 18 T T T T T T Period [year]
6 0.85 -
Physical/Chemical Encoding
Habitat bias — J 080 & I 1 I 1
Seasonality g, ] k ! j S . | [3]
: ; : : : : : : : : i Sensor Archive Observation
; . o 451 _0.705 4
Sedimentation g wiq .,m T )w My | u {
Bioturbation 2 “ \ >
40 - - ' q f 0.700 -
l 0.71 1 ’} 1 - . Zd 7, J e GOV R 4 S ' = N\
Finite Sampling o f : - SR B
Aliasing R g“'s “ w H‘u b WJ 'T) “ ‘ ﬁ | ‘ i “ ”l K ,M‘MV W“MW,N W’}*U ‘I‘[ﬂ'qr ft Upper Ocean: SST Planktonic Foraminifera: G. Bulloides Marine Sediment Core ICP-MS: Mg/Ca
Measurement Error = ‘ 41 \ ey | . f ' > 070 4 "”r ‘ wh ‘m
Inter-Individual Variation 401 Y !
800 1000 1200 1400 1600 1800 2000 e e e Pseudo-Cariaco: Sensitivity to Sedimentation Rate (a) and Bioturbation Depth (&)
Age [Year CE] Age [Year CE]
Increasing bioturbation depth
Input Climate  —— Sensor Phase =~ —— Archive Phase =~ —— Observation Phase >
6=0cm 6=5cm 6 =10cm
6 - -
Timeseries vs Spectral Analysis: Mg/Ca and Uk'37 (iCESM) )
272 -M i Black, Cariaco (2007) 5 i l
£ MW*{ 10 | 3
E bt WMM m il L
¥ 2 a- 3 Mwm{ H l.' ﬁ ' ] Hﬂl[ (i M “ w z
: : : 10' _
| : 1] (3)
A Wl ; WM WA 8 !
: o 0 8 6 ] —— Pseudoproxy —— Input climate ]| 8_
10 : ] |3
3 507 - : — Input climate (model) s : | o
3 - —— model + sedPSM B 51 le
VL M A }-, M o g s | s
% KMMHMMJM “d'w‘\kfrww',W%,'\..'* L'W'A 0 10—1 Observed g N g g
% 3.67 - % g 3
= 1300 1400 1500 1600 1700 1800 1900 102 101 v §'
213 - ; , McGregor, Cape Ghir (2007) . 3
B LW , A 10" - 61 ®
" 18.3 - | , 5 .
1 5 v
3 10 :
o b
g L S 4 =5 : 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000 800 1000 1200 1400 1600 1800 2000
H YV "\.vr.V,v"‘w,lf\,r\f“u\/"" Wiy ‘u’v—’““f‘--‘,“"‘\_,,.llA 10° Age [Year CE]
g 0.677 - - 5 2
1000 1200 1400 1600 1800 10 10
s [risar GE] Farod [ves] PSD (MTM): Sensitivity to Sedimentation Rate (a) and Bioturbation Depth (6)
MRI-ESM2-0 INM-CM4-8 Increasing bioturbation depth >
278 = : : : -
o i _ 253 - 6=5cm 6 =10cm
2 \MMW W : W%WWNPN £ ’br“ \V\/WVWWMWMuM ,«W‘M,WVH p} 0t i ) Iy 3
- 25.5 - K 23.2 - E \ {\} m A{V"\’{hﬁr‘ " "1“ Ejif ]( ‘)ﬂ ﬂ\m“‘ ‘ Y%M* Q
H 3 i 100 - ] \W M.‘f ‘L"' Wy .,j ’ "“." ] \/ g
? w ? V T
= : : ) | _ 245 § 10-1 1 N |3
2 507 - J\‘\;" S 507 - ]
= \ M’ | ,_; ‘ ' —— T T — =
é N’,"‘n""*‘#&-ﬂd hwwwﬂ w..w'f WA &wn‘\mwva w(w«mv.ﬂ,.my.' E M-‘Lk"f"’yw M«JMIV _M‘-,"wMMhM M MM#’ vy My, )’*.,A " 101 4 4 — Pseudoproxy ~—— Input cllmate ¥ f{w g
s ol " = i o
% 3.66 - S 366 - \f‘ {l ] (MR - §
= 1300 1400 1500 1600 1700 1800 = 1300 1400 1500 1600 1700 1800 a o] U‘N'H g{ — A Lﬁwﬂjh J m l o
~23.17 20.7 - 4 ] 8 | &
e / A\ / , 3 ] 2 3
" 196 - PN 10! %
101 3
. g
g 0725 - 8 0725 - 10° oy
';9 /"r\\ w— / A A p P\ e S ;S; _,»"'\-\ ‘-‘Af\ A A AN y B / 2]
E \J \"‘I\Vﬂ'-hd," l".vf'\/\/’\\/'v \".\I‘,:\J’ \-\/_/' A A 2 \ \J/ -\J‘AU.' '\,\/A\' N,J\\V,.' \\‘,’\'}f\\/’ SNy V. \".. ‘ ‘s %
% 0.682 - % 0682 - 107 5 3 ] =
- 1000 1200 1400 1600 N 1000 1200 1400 1600 - o - . .
Time [Year CE] Time [Year CE] 500 200 100 50 20 10 5 2 500 200 100 50 20 10 5 2 500 200 100 50 20 10 5 2
Period [year]
Upcoming Work
« Align code structure with PSM (Sensor, Archive, Observation) References
- Test framework on additional high-resolution records to assess spatial coherence R A e e IR o
° Expand modeled Observatlons add 6180 and TEX86 reCOrdS [3] Evans, M.N., et al. (2013). QSR, doi: 10.1016/j.quascirev.2013.05.024
) ) ) [4] McGregor, H. V., et al. (2007). Science, doi: 10.1126/science.1134839
° |nteg rate BayeS| an calibrations [5] McGregor, H. V. et al. (2015). Nat. Geosci, doi: 10.1038/nge02510

[6] Dolman, A. M. & Laepple, T. (2018). Clim. Past, doi: 10.5194/cp-14-1851-2018

o inties: I I I I 7] Brady, E. et al. (2019). JAMES, doi: 10.1029/2019MS001663
Model age uncertainties: Account for radiocarbon dating error and bioturbation effects on e o o,
age models

« Use sedPSM to assimilate Ocean2k [5] datasets



