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Input Datasets

National Phenology Network
9 million observations; Presence/Absence – network of multiple US datasets

Pan European Phenology Database
10 million observations; Presence only – network of multiple European datasets

National Ecological Observatory Network
1.5 million records from just the last 3 years

Current total of 20+ million phenology observations
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Pipeline code available at:
https://github.com/biocodellc/ppo-data-pipeline/

python

https://github.com/biocodellc/ppo-data-pipeline/
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• Sanitizes and standardizes input data sources
• Project specific pre-processors inherit (python) abstract class 

Sample pre Processor output: Stored as CSV File:

Obs ID Lat Long Genus Species

Phenophas
eDescriptio
n

Day of
Year

Lower
count

Upper 
count Year All Stages

5943640 34.675 -120.041 Quercus Lobata
Increasing 
Leaf Size 106 10 20 2013



Pre-
processor

Triplifier Reasoner
Data 

Formatting

Triplifer Objectives
• Using incoming datasets and an ontology, generate a graph 

structure for all individuals, containing: plant structure, whole 
plant, observation process, and measurement

• Map project terms to ontology terms with delimited text files
• Converts Tabular data to RDF triples
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Triplifier Mapping: Plant Structure Presence Mapping File (CSV)

PPO LabelsUSA National Phenology Network Field Name
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Triplifier Observation Model:

IAO: Information Artifact Ontology
PO: Plant Ontology
PPO: Plant Phenology Ontology

Figure from:
Stucky, et al. The Plant Phenology Ontology: A New Informatics Resource for Large-Scale 
Integration of Plant Phenology Data Front. Plant Sci., 01 May 2018
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Reasoner: uses ontopilot software (https://github.com/stuckyb/ontopilot) uses a modified 
ELK reasoner to enable fast reasoning over instance data along with the specified ontology.
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https://github.com/stuckyb/ontopilot)


Pre-
processor

Triplifier Reasoner
Data 

Formatting

Final Result:

Obs ID Lat Long Genus Species
Phenophase
Description

Day_
of_
Year

Lower
count

Upper 
count Year All Stages

5943640 34.673 -120.068 Quercus lobata
Increasing 
leaf size 106 10 20 2013

Expanding unfolded true leaves present; 
Immature unfolded true leaves present;
Unfolded true leaves present;
True leaves present; 
Vascular leaves present

Obs ID Lat Long Genus Species
Phenophase
Description

Day
of
Year

Lower
count

Upper 
count Year All Stages

5943640 34.673 -120.068 Quercus Lobata
Increase leaf 
size 106 10 20 2013

Starting Point (from pre-processor)



Capacities

• 20 million records through pipeline in 6 hours on 8 cpu / 16Gb RAM 
server

• Final format can be easily loaded into a relational db or document 
store.  We have tested on 80 million record sample running on 
Elasticsearch set with query results in <2 seconds.



PPO Data Pipeline



https://www.plantphenology.org/



rppo
An R package for accessing the PPO Data Portal 

John Deck, Brian Stucky, Ramona Walls, Kjell Bolmgren, Ellen Denny, Robert Guralnick' (2018). rppo: 
An interface to the Plant Phenology Ontology and associated data store. R package version 1.0 
https://github.com/biocodellc/rppo

http://github.com/ropensci/rppo



Next Steps

• Process herbarium data (SEINET has marked up records with 
phenology terms… just need to be mapped)

• Machine learning and annotation of herbarium records

• Process Phenocam data (requires work with ontology to map green-
ups to ontology terms)



Pipeline Development:
https://github.com/biocodellc/ppo-data-pipeline

R package:
https://github.com/ropensci/rppo

Portal:
https://www.plantphenology.org/

Plant Phenology Ontology:
https://github.com/PlantPhenoOntology/ppo

Stucky, et al. The Plant Phenology Ontology: A New Informatics Resource for 
Large-Scale Integration of Plant Phenology Data Front. Plant Sci., 01 May 2018
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