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The ROCEEH research center

Long-term grant
* 2008-2027

Study expansion of humans in
Africa & Eurasia between 3
million & 20,000 years ago

* Culture

* Habitat

* Distribution

Interdisciplinary perspective
with researchers from

* Archaeology

* Anthropology

* Paleobotany

* Geography...
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The ROCEEH Out of Africa Database

e >2 200 Paleolithic sites *
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http://www.roceeh.uni-tuebingen.de/roadweb/

Methods

How do we distill the most informative elements using the
collective experience of a multidisciplinary team of
archaeologists, anthropologists, paleontologists, botanists,
geographers, and data scientists?

» Overcome differences in research traditions by choosing
least common denominator

» Select attributes regardless of when/where collected and
published

» Harmonize information to ensure smooth flow of data entry



Data acquisition

Digitalization by paid research
assistants using data entry masks

GeiBenklosterle

>4,600 sources * in >10 languages

Khvarbeti

o Articles

o Books

o Theses

o Excavation reports
o Own research

Georeferencing

Standardization & Thesauruses

o Raw materials, tools, etc.
o Tool groups
o Cultural periods

* As of 19 July 2022
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ROAD — FAIRNness Assessment 2018 g\l\

' \Y

N
v SQL Query Builder
X Not listed in repositories X Not machine
X No Unique Identifier accessible
X Internal metadata only v Non-parametric APls
A v 4-levels of user
: access
SR X No Long Term
Storage
v Documentation of data Re-
provenance usable v SQL-based
X Licensing unclear v Connected to other DBs

X No standardized
vocabularies

? Community standards



ROAD — FAIRNness Assessment 2022 ng\

v Listed in repositories:
ARIADNE, re3data

v Use of URIs

v ARIADNE metadata
scheme

v Documentation of data Re—
provenance usable

v Open Standard License:
CC BY-SA 4.0

? Community standards

® Ob

N

v/ SQL Query Builder

v Machine-actionable
SPARQL endpoint

v Non-parametric APIs

Acc- v 4-levels of user access
: X No LongTerm
essible
Storage

v SQL and SPARQL-based

v Connected to other DBs

v Semi-standardized
vocabularies



Focus of talk — reuseability

v Documentation of data Re-
provenance usable

v Open Standard License:
CC BY-SA 4.0

? Community standards



Licensing

2008

* We started with an open attitude, but...
* Own User Agreement and Data-Use Policy

* No open licenses
* Suggested guidelines for citation and
co-authorship ‘@@@@\

July, 2022
* CCBY-SA 4.0

@O0



Cooperation with L7 ARIADNE

Match ROAD assemblages
to Getty AAT objects

Define cultural periods
(space, time) in PeriodO

Specify exports

Translate ROAD Data into
ARIADNE ontology AO-Cat
with Vocabulary Mapping
Tool

Regular export through
ARIADNE Aggregation
Pipeline, starting in Sept,
2021
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Wikipedia
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Personal and institutional frameworks

ROCEEH Conference

Human Origins—Digital Future, an international conference
about the future of archeological and paleoanthropological
databases

CfAS

Coalition for Archaeological Synthesis

Miriam N. Haidle, Michael Bolus, Angela A. Bruch, Christine Hertler, Volker Hochschild, Zara Kanaeva,
Christian Sommer, Andrew W. Kandel j2%

To understand how migrations affect human
securities, look to the past

Joffrey M. Altschul*™', Keith W. Kintigh*“®, Mark Aldenderfer®®, Elise Alonzi®, lan Armit',

Juan Antonio Barcelé?, Christopher 5. Beekman®, Penny Bickle'®, Douglas W. Bird', Scott E. Ingram/®,
Elena Isayev*, Andrew W. Kandel', Rachael Kiddey™, Hélene Timpoko Kienon-Kaboré”, Franco Niccolued®,
Corey S. Ragsdale”, Beth K. Scaffidi®, and Scott G. Ortman®

Human Origins-
Digital Future

An International Conference about
the Future of Archaeological and
Paleoanthropological Databases

Haidle et al., Evol. Anthropol. (2020) archsynth.org
Propylaeum Verlag (2022) Altschul et al., PNAS (2020)



ARCHAOLOGISCHES

Museum exhibitions VIUSEUM FRANKEURT

Being human

ARCHIEOLOGISCHES
MUSEUM | )

Catalog (English & German) by NA Verlag



Coding daVinci

{CODING DA ViINC1}
BADEN-WURTTEMBERG

2022

07.05.2022 - 24.06.2022

Germany'’s largest annual Hackathon
aims at creative engagement with open
cultural data

ROCEEH contributed its spatio-
temporal dataset of archaeological
sites to this year’s competition hosted
by the state of Baden-Wirttemberg

: : Sites fé)und.' '

https://www.roceeh.uni-tuebingen.de/cdv/TimeFlies/

% o @ Ku/tur
DEUTSCHE DIGITALE BIBLIOTHEK @ w‘!ﬁ!:MAEN?IA Dﬁgﬁta/

ultur und Wissen onlin

” OPEN
KNOWLEDGE
FOUNDATION
DEUTSCHLAND




Conclusion

Motivation

* FAIRness as a condition for sustainable archiving and reuse

Implementation

* Engagement in ARIADNEplus, Heidelberg Academy of Sciences &
Humanities, Working Group “eHumanities” of the Union of Academies

* Advanced training of key individuals (e.g. Knowledge Graphs, OpenHPI, etc.)
* FAIR development as a democratic project

Results

 Sustainable data, personal and institutional networks, positive surprises

Unresolved questions

. cI\j/lake ROAD more like Wiki —through open community platform or curated
ata?

* Archiving —through tDAR or similar agencies?
* Extension of ROAD after 2027 — through institution or foundation?



Thank you!

Y
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2,810,000 years ago

Lithic assemblages
from 3 Ma—20ka

* New assemblages
* Old assemblages
* Recurring assemblages

www.roceeh.net
www.roceeh.uni-tuebingen.de/roadweb/
@ROCEEH_news



More Examples
of Reuse

Studies reusing data for new aims



Applications to explore prehistory

https://www.roceeh.uni-tuebingen.de/cdv/TimeFlies/




The emergence of habitual ochre use in

Africa
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The Use of Prehistoric ’Big Data’ for Mapping Early Human Cultural Networks

Visualization of cultural similarities between archaeological assemblages from the ROAD Database

Middle Pleistocene & Middle Paleolithic

These maps show the

and cultural b

0 ugh the Plestocene.
The lines represent the smdarities as estimated with the Jaccard Index
from 32 attributes comprising e.g. lithic and arganic 100l groups,
symbolic artefacty, combustion and burial features. We used &
weighted function based on Fucli dist. and the y
masure 10 visualize the cultural bnks. Brighter colors Indicate hugher

and higher d of .

The ROAD Database is one of the Llargest collections of
data stes, o
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indicators from 3 Million %0 20,000 years ago. This study,

as of Nov. 2021 comprises ~ 16,000 assemblages fsom
~2,100 sites. However the resdting maps presented
here should be treated with caution, because data
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Middle Paleolithic and
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Sustainable human population density in Western
Europe between 560,000 and 360,000 years ago

Regularization multiplier

Rodriguez et al., Sci. Rep. (2022)



Some studies using reused data

4

* MPI/Leipzig - Carrying capacity, demography and complexity
using tool frequency as proxy for behavioral in Africa
(W. Archer. 2020)

* Uni. Heidelberg — Development of ochre use during the
Middle Stone Age of Africa (R. Dapschauskas, in press)

e MPI/Jena—-Climate and environment vs. lithics in Africa
(E. Scerri, E. Hallett, in review)

* SFB-806/Kdln— Demographic models through time using
hominin and artifact data
(A. Zimmermann, . Schmidt, in prep.)



FAIR history of development

GENERAL TRENDS

SCIENTIFIC D ATA

HORIZON *
2020, *
*

2004 2009 Wilkinson Horizon 2020 2021 UNESCO

Open Panton etal. 2016 Guidelines Recommendation
Knowledge Principles DFG on Open Science
Foundation

|
_—/

2008 2009 2018 2020 2021
Start of First site entered Project Workshop with  ARIADNE Mapping
ROCEEH in ROAD evaluation ARIADNEplus &
& Licensing
ROAD Conference
ROAD TRENDS HODIF 2020




5 Star Open Data
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