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CGIAR – agricultural research for development

Research conducted by 15 non-profit research Centers with 10,000 scientists 

and support staff in over 70 countries.  

Close collaborations with national and regional research institutes, civil society 

orgs, academia, development orgs and private sector.







R. Ortiz et al. http://www.ukm.my/ipi/wp-content/uploads/2013/07/35.2008Climate-changeCan-wheat-beat-the-heat.pdf



Floods; NW Pakistan, 2010

Floods, cyclones, tidal surges, salinity 

Drought , overuse of groundwater, acid soils

Temperature / drought stress, arsenic 

Limited-source surface irrigation

Seasonal, flash flooding

Courtesy: A. McDonald, CIMMYT



Multidisciplinary (agronomy, breeding, socioeconomics, bioinformatics, data science)

Multi-scale (genetic/genomic to landscape)

Multi-stakeholder consultative, participatory processes (planning to implementing) 

Highly heterogeneous, uncontrollable, challenging environments

Ag R4D: Complex networks, systems, infrastructure…



Hey Cigi, when should I plant my maize? How 
should I manage my crop?

Real-time decision support for farmers

Easy natural language as an interface

Smart artificial intelligence trained by 
CGIAR and partners

Leveraging multiple open, harmonized 
and interoperable databases
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http://guides.library.queensu.ca/infoneeds

Opportunities



“The goal is to turn data into information, and information into insight.”

– Carly Fiorina, former executive, president, and chair of Hewlett-Packard

https://thelukewarmersway.wordpress.com/2016/02/07/climate-scientists-in-like-flint/



Making data: Findable; Accessible; Interoperable; Reusable



Data findability – CG Core Metadata Schema





(BIG) DATA HIGHWAY?



Support best practices in data 
generation and management

Enable data discovery, interoperability, 
reuse

…to allow aggregation, combining, 
creation of Big Data pool

Opportunities



Modified from: http://napsterization.org/stories/archives/cat_personal_data.html

Scale of Data

Shared DataLittle Data

Aggregated

Data
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Approaches to data-driven innovation 

Biomedical informatics  Only ~4% deposition into PubMed Central until 
mandated



http://ncbi.nlm.nih.gov

Approaches to data-driven innovation 



Approaches to data-driven innovation 

Ecology  LTER 

Agriculture  ??

CGIAR  different approaches, systems

- Repercussions for user (FAIR)? 

- Use case: Joe Schmoe’s team needs 20 years of wheat productivity and 
profitability data to model, predict future scenarios given climate change…



Getting to FAIR…

Demo

http://gardian.bigdata.cgiar.org/




















Semantic interoperability: ascribe meaning to and automatically interpret data 
(ontologies, common vocabularies, etc) 

Syntactic interoperability: machines communicate and exchange data

Interoperability 



Interoperability – Ontologies



Interoperability –
Linked Open Data

Linking Open Data cloud diagram 2017, by Andrejs Abele, John P. McCrae, Paul Buitelaar, Anja Jentzsch 
and Richard Cyganiak. http://lod-cloud.net/
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?



Interoperability – querying one or more datasets
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Let’s explore SIMLESA data!

http://35.156.71.103/sparql-charts-demo/


What lies ‘beyond metadata’ or business as usual to leverage data 
science and analytics capabilities and needs fully? 

e.g. sample DoIs; interfacing physical with digital? Hi-throuput support?

Can we build tools to ease metadata entry to repositories/dbs? To 
semantically enrich datasets?

How might libraries, librarians/info-data specialists evolve roles?

What does this mean for you?



Thank you!

bigdata.cgiar.org


