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How can we reduce the effort to apply all age-depth
modelling methods and make results comparable?

LANDO: Linked Age And Depth Modelling

Reference:

Pfalz, G., Diekmann, B., Freytag, J.-C., Syrykh, L., Subetto, D. A., and Biskaborn, B. K.: Improving age—
depth relationships by using the LANDO (“Linked age and depth modeling”) model ensemble,
Geochronology, 4, 269-295, https://doi.org/10.5194/gchron-4-269-2022, 2022.
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The Backbone
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S ScriptOfScript notebook

® 00 /= Home X | @ Notebook exsmole x ) Bo
C | ® tocaimost tebooks/Notebook_ex , Q % P
- Ju pyte I Notebook_example Last Checkpoint: 17 hours ago (autosaved) .‘ Logout
File Edit View Insert Cell Kernel Widgets Help Trusted ¢ ] SoS O
+ % @A B 424 v MRun B C MW Code $ @ | SoS %  © scratchtab
In [1]): %preview data --limit 2000 SoS :
In [ ] SoS

import pandas as pd
data = pd.read_excel( 'DEG_list.xlsx')

$preview data v
In [2]: %get data R :
Search for names.. library(biomaRt)
ensembl <- useEnsembl(biomart='ensembl', dataset='mmusculus_gene ensembl')
bl i baseM hgnc <- getBM(attributes=c('ensembl gene id', 'external gene name'),
onsemul_gene. seNean filters = 'ensembl gene_id', values = data['ensembl gene_id'], mart = ensembl)
0 ENSMUSGO00000042816  1686.121t annotated <- merge(data, hgnc, by='ensembl gene id', all.x=TRUE)
1 ENSMUSGO00000031635 358.401° =
In [3]: %get annotated --from R Julia $
2 ENSMUSG00000020838 551.4481 using Plots
3 ENSMUSGO00000021765 597.716¢ plot(annotated[ :baseMean], annotated[:log2FoldChange])
4 ENSMUSGO00000027907 3236.448( oY

- = B = h

Peng, Bo et al. (2018). SoS notebook: An interactive multi-language data analysis environment.
Bioinformatics, 34(21), 3768-3770. https://doi.org/10.1093/bioinformatics/bty405 3
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The Components EGU22-8743

Input & Preparation Execution & Result Aggregation

» Input via spreadsheet or PostgreSQL database
— must follow predetermined format of

necessary attributes

 LANDO automatically sets calibration curve
based on selected material category — users
can change to different calibration curve
(IntCal20, Marine20, SHCal20)

 LANDO can approximate the reservoir effect
from existing radiocarbon data by using hamstr
package

 LANDO automatically prepares dataset for
each modeling software
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Input & Preparation Execution & Result Aggregation

 LANDO executes multiple sediment cores in
parallel using R and Python parallelization
libraries

« LANDO uses default setting of every modeling

software, which users can adapt parameters
before modeling process

 LANDO calculates 10 and 20 age ranges and
sedimentation rates for every modeling
software from 10,000 converged age estimates
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1st use case - continuously deposited sequence:

Age Models - EN18218
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The Use Cases 2nd yse case - inconsistent sequence: EGU22.8743
Age Models - EN18208 ! Optimized Age Models - EN18208
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Zr Undatable: 0.0108, Bchron: 0.0201, hamstr: 0.0237, Bacon: 0.0

Using independent proxy data indicating lithological changes help us to

Scatter age determination data leads to disagreeing models
9 9 9 select models which represent these changes

Hollaway, M. J., Henrys, P. A., Killick, R., Leeson, A., and Watkins, J.: Evaluating the ability of numerical
models to capture important shifts in environmental time series: A fuzzy change point approach, 8
Environmental Modeling Software, 139, 104993, https://doi.org/10.1016/j.envsoft.2021.104993, 2021.
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Models over a certain threshold represent more likely age-depth models Combined model takes 2-sigma uncertainty from models into account

without removing dating points




Climate: Past,
Present & Future

vision

EGU

EGU22-8743

D

The Use Cases 3rd yse case - multiple sediment cores:

Age Models - Multicore
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Age Models - EN18208
> For people with color Calibrated Age [cal yr BP] Sedimentation Rate [cm/yr]
. . 0 10000 20000 30000 40000 50000 60000 0.01 1
visual deficiency, . : : . . . . ) ,
0 &&= Undsatable ~ ; -0
LANDO creates color- @ Bchron : 2
’ === hamstr
. . ) sw=» Bacon
blind friendly output o e
200 1 X0, % other -200
= O
S o
= 3
©
S 4001 1400 O
L 2.
A 5
)
S 600 600 D
8 -~
= i
£ A
S 800 - 800 2
1000 - -1000




vision

S Climate: Past,
> Present & Future

EGU22-8743

D

On GitHub

:= README.md

LANDO: Linked age-depth modeling

https://github.com/GPawi/LANDO

DOI 10.5281/zenodo.6353852

About the project

LANDO links the most commonly used age-depth modeling software in one multi-
language Jupyter Notebook, known as SoS notebook (Peng et al., 2018). Due to its
design, the notebook uses four Jupyter kernels: Python, R, Octave, and MATLAB. We

% H implemented the following modeling systems in LANDO:
l/ @C I I m ate C o m pathy * Bacon (Blaauw and Christen, 2011),
* Bchron (Haslett and Parnell, 2008; Parnell et al., 2008),
* clam (Blaauw, 2010),
* hamstr (Dolman, 2021),
* Undatable (Lougheed and Obrochta, 2019).
Furthermore, LANDO uses the fuzzy changepoint method by Holloway et al. (2021) to evaluate the performance of
modeling systems to represent lithological change based on independent proxy data. LANDO can run models for
single or multiple sediment cores.

Getting started

Reference:

Pfalz, G., Diekmann, B., Freytag, J.-C., Syrykh, L.,
Subetto, D. A., and Biskaborn, B. K.: Improving age—depth
relationships by using the LANDO (“Linked age and depth
modeling”) model ensemble, Geochronology, 4, 269-295,
https://doi.org/10.5194/gchron-4-269-2022, 2022.
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