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Open Data – FAIR principles

https://www.force11.org/group/fairgroup/fairprinciples

https://www.force11.org/group/fairgroup/fairprinciples


Why should I share my data?

• Increased efficiency – no need to duplicate 
experiments

• Research citations for your data contributions

• Promote your research

• Allows data to be combined with data of other 
types for novel new research

• Mandates from funding sources, journals, 
governments



Quantitative re-use of agronomic data:

• meta-analyses

• evidence-based 
decision support

• modeling

• cross-disciplinary 
research

from: www.wholewhale.com

http://www.wholewhale.com/


GARDIAN APIs

Use Case 1 – Crop modeler

Search terms: 
•West Africa, 
•observations of in-season growth
•all crops

Qualifying 
datasets

AgMIP Translators for 
specific crop models

Model-
ready data

External 
Datasets

GARDIAN search 
engine

Ava, a crop modeler, is developing, evaluating and recommending 
sustainable intensification practices in West Africa.



gene

gene

Use Case 2 - Gene-based modeling 
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Using AgMIP data interoperability tools to 

“Bridge the Gap”

• Multiple databases, 
• research 

experiments, 
• farm surveys, 
• government data,  
• NGO data, 
• etc...

• Decision support, 
• meta-analyses, 
• cross-domain 

analyses, 
• modeling, 
• data analytics,
• etc...

Data 
Supply

Data 
Demand

• Formats, 
• Database schemas, 
• locations, 
• domains, 
• vocabularies, 
• ...

Challenges

Existing 
AgMIP 

translators

Interpret 
contents and 
format of CG 

datasets Annotate 
data with 
ontology 

terms

New 
translators 
ontology to 

ICASA

Additional 
translators



Standardized Vocabularies

• ICASA – International Consortium for 
Agricultural Systems Applications

• AgrO – Agronomy Ontology

• Crop Ontology

• Units Ontology

• ...



GARDIAN

Annotation to allow search, access, 
and translation of data

Core metadata

Dataset 3 
in ODJAR

Sidecar file #1
Dataset variables 

mapped to ontologies

Sidecar file #2
Ontology terms 

mapped to ICASA

Sidecar file #3
Searchable data 

Dataset 2 
in 

CIMMYT 
database

Dataset 1 
in Harvard 
Dataverse

Allows data to be searched in an 
automated way and connected 
with other databases through 
the semantic web.

Allows data to be transformed 
using existing AgMIP translators.

Allows fast, complex searching 
without accessing and 
interpreting the data directly.

Allows data to be discovered and 
accessed.



Designed to overcome

• Multiple inconsistent 

data sources

• Incomplete 

information to 

parameterize multiple 

crop models

• Multiple input and 

output formats for 

crop models
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Data interoperability tools





Phenology and yield 
vs elevation
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DOME data

• supplemental information needed for crop 
models, but not supplied by data

– initial soil moisture and nitrogen content

– planting depth

– fertilizer type

– ...



DSSAT simulation



Annotation –
Sidecar file 1



Annotation –
Sidecar file 2



Annotation – Sidecar 
file 3


