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Focus here: How are we doing
science?

Reproducible and sharable data analytical
work flows (Open Data Science)

Essential to enhance transparency and
reusabllity of scientific findings



Background

13-week workshop series on Open Science in the Departt for the
Ecology of Animal Societies (Prof. Meg Crofoot at MPI-AB & Uni Konstanz):

Create common working practices for collaborative, reproducible, and
rigorous science’

e Values and tools to facilitate collaborations with others and the future-self
e How to collect, store, and share data and other materials?

* How to document your work, data processing steps, code (including
version control), and preliminary results?

* Requirements for code sharing and collaborations

Based on Lowndes et al. (2019): Supercharge your research: A ten-week plan for open data science. Nature.



Open Data Science
GitHub Wiki: https://github.com/livingingroups/ods wiki/wiki

Willkommen! - Pages )

Find a Page...

Welcome to the MPI-AB E0AS Open Data Science wiki!

* Home
Here you can find links to protocols, resources and tutorials regarding our department's goals of reproducible

research, open data science, and science reform. This is the collaborative outcome of the department’s 12 sessions
of ODS meetings that occurred in Winter and Spring 2021.

Willkommen!
Department Requirements

Data Management Plan

1. Tips, Tools and Requirements for Project Management and Organization Data Catalog Entry Form
2. Collecting, Managing, and Backing Up Data Upload Raw Data to server
3. How to access and use the server ;Jplﬂﬂd Processed Data to
ernver
4. Version Control and Git ;
Project or Research
5. Best Practices for Data and Code Management notebooks
6. Resources for Coding, Reproducible Research and Open Data Science Internal Code Review and
Publication Documentation
7. Research Notebooks _
Department Aims
8. Internal Code Review 1. Betore Data are Collected
2. During Data Processing
¥ Department REQUITEI'“E“':S a. During and After Data Analysis
v Dotsile » Best Practices For Data and Code
Management
H + Depariment Aims
Department Aims P

¥ EAS Data Management Protocol
» Details
¥ EAS Data Server Instructions
& b Internal Code Review

¥ Research notebooks

* Version control and Git



https://github.com/livingingroups/ods_wiki/wiki

Open Data Science - Our Aims

1. Before data are collected: CoIIeC valuable data that are aocurte and
reproducible

2. During data processing: Process data carefully, deliberately, and
reproducibly

3. During and after data analysis: Analyse data clearly, honestly, d
- reproducibly

|
|

—

— = — - — _— . — — - - ———>—>> — —

 Clear structure
« Commenting code and using consistent style

e Version control
Git/GitHub

e Share code with collaborators



Uganda

Kibale NP
O

Kanyawara,
MUBFS

Uganda

Long-term project in Kibale National Park




How are climatic factors linked to primate food availability?

- N
i) . 14 .
ool b I = Chapman, C. A,, ... & Kalbitzer, U. (2021). A 40-year
= | | i L R 18 a3 Temperature ) )
% 1500 § oo N0 | ombbORE st 00E o1 0 ;- | 30 . : iy S i ,*:,“: ; 3 . . . .
£ Ll Tt il o i M% o AT e s Sty lu evaluation of drivers of African rainforest change. Forest
= I: iR 1+ ‘;ﬁ;ﬁ L - r _- o B aEn g ":U:“ﬁ‘ﬁﬂ,ﬂ”‘.‘---:nﬂfiiﬂ PhE ] .
H g H’% B I e GO Ecosystems, 8(1), 66. https://doi.org/10.1186/
(2 -|B :-_;l. BE 1-. lrniﬂlnl e 5 “ad a
1970 1980 1580 2000 2010 2020 1970 1980 1990 2000 2010 2020 Yoro 1980 1990 2000 2010 2020 s40663-021-00343-7
:'I" ol Jan . .!rl'l"-*-‘ lan mgm— ¢ la
o Feeb *Veden . Feb Edgers
%,J & Mar r . Mar ..m%.q.,m
.?" i Apr . o - Apr wmq-:-_
£ =uﬁ:"t- e = May #nll:li..t = May o E_E:!! :
£ ' £ lun "Sﬂll'h'l £ Jun -« EiE
= lE o = 1l 'ﬂ':-.r = i %}ﬁ%“ﬁ
; h_;-_ v Aug = ‘lefn Aug V@-&"‘
b&--‘ . Sep 1 ! . 5E|:I ..Wuq:l:ﬁ,.p
; .:':._ I Oict .x. Oct "ﬂd:r:'-a
4 'i e Mo ! a Mios 5 &
w:”v.w Dec m Dec ;‘gﬁ;ﬁgf i
1970 18980 1990 2000 2010 2020 0 100 200 300400 1970 1980 1990 2000 2010 2020 26 28 30 32 1970 1980 1990 2000 2010 202014 15 16 17 18 19
Year Rainfall {avg.) Year T . AavE.) Yoar |

Fig. 1 Patterns of rainfall, maximum temperature (°C, Tnay) and minimum temperature (°C, Tin) between 1970 and 2020 for the area near
Makerere University Biological Field Station in Kibale National Park, Uganda. For details, see text
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Example: Funtumia africana
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Project Structure

O Search or jump to... Pull requests Issues Marketplace Explore

& urskalbitzer / Phenology_Fruit_40y R Frivate @ Unwatch 1 ~ % Fork O Y7 Star 0~

¢>» Code (%) Issues i1 Pull requests (*) Actions fH Projects [0 wiki U Security |~ Insights i2] Settings

F main ~ ¥ 1branch [ 0tags Go to file Add file ~ About e
| ¢ urskalbitzer.github.io/phenology_fruit...
urskalbitzer Updates to webpage v e262c1b 2 daysago (0) 36 compAfs - —
“Raw” data ¢} £ e ysago 0 mssdiva
\ 2@ .Rproj.user Updates to webpage 2 days ago v O stars
—— s &> 1 watching
|| I data_input Added ENSO and 10D models, updated all plots and bookdgu 2 days ago
Data processed e — Y 0forks
within project i‘ B data_intermediate | Added ENSO and 10D models, updated all plots ge bookdown 2 days ago
Updates to webpage 2 days ago
Releases
Wrote functions to run mg#€ls on all species 4 months ago
R Mo releases published
I8 notebooks Update phengadta, worked on models 5 months ago Sy & T Tl e
All scripts required | B plot \1& AdetBd ENSO and 10D models, updated all plots and bookdown 2 days ago
for the analysis s e r—e———
| @B scripts {t Added ENSO and 10D models, updated all plots and bookdown 2 days ago Packages
— ‘—t%:?% Mo packages published
0 webpage_sourc {I Updates to webpage 2 days ago Bubliiiya s Sist paekiode
(Y .DS_stBre Added ENSO and 10D models, updated all plots and bookdown 2 days ago
] .gitignore Wrote functions to run models on all species 4 months ago Environments 1
Bookdown [ Pheno_Fruit_40y.Rproj First upload 8 months ago & github-pages im}
webpage
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Sharable Webpage

https://urskalbitzer.githu.ienology Fruit 40y R/ -

Ecology of Animal Societies

1 Introduction

2 Temperature Patterns
3 Rainfall patterns

4 ENSO patterns

5 10D patterns

B Solar radiation

6.2 Models

7 Fruit Phenology

~ ﬁ*“!
?EEGJL*DGY;i!:
ANIMAL
SOCIETIES

global code

6.1 Plots
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https://urskalbitzer.github.io/Phenology_Fruit_40y_R/

Structure of Code

F main ~ Phenology_Fruit_40y_R [ scripts /

a urskalbitzer Added ENSO and I0D models, updated all plots and bookdown

ol o B B B B

plotting
process_data
run_models
temp
DS_Store

Longterm_Rain_Temp_Plot.R

Added ENSO and IOD models, updated all plots and bookdown
Added SRad, updated webpage

Added ENSO and 10D models, updated all plots and bookdown
Finalized 1st function draft create pheno plot data again
Worked on models for ¢ africana, especially monthly models
First upload

Added ENSO and IOD models, updated all plots and bookdown

Ead lines (48% sloc) 2.1 KR

# Praoject: Aralyzing 49 wears of frult phendlegy im Kibale H

o

Go to file Add file ~ ana

« 3cd7eaa 2 daysago Y4 History

2 days ago
4 months ago
2 days ago
2 months ago
5 months ago
8 months ago

2 days agqo

3 mmilist = 1s(])

4 libraryldplyr)

& library{tidyr]

& _ibrary(stringr)

7 library(sf]

8 libraryi(stare]

[+]
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11 ¥y Cet and process phanology data
i O R O T N S SN W S WF W
13 ¥ phenn.tss <= vead.csvlhere: therel *data_input/ Phenadata_processed /fstrohsaker _A978_193%5 .osv® ) )
14 # pheno.pt <- read.cavihere::here(*date irput/Phzrodata orecessed/phenctrail 1990 urtil now processed.csv®)]
1% phano.kan <= rYead.cevihara:d:hersl "data_input/Phenadata _proceséed FRAN 1998 19YE procagsad.cgu"))
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Next Steps

* Finalize Project

 Code review by collaborators

* Publish:
 Results - as journal paper
 Code - As repository? As Supplementary Material?
 Processed data set - As repository? As data paper?

= \Vill allow to reproduce the analysis
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Thank You!
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‘Comments or questions?

urskalbitzer.githubio |
urs.kalbitzerQuni-konstanz.de "4
ukalbitzer@ab.mpg.de |
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