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175 products, 81 Sites, 20 Regions, 250-400 staff in 1 plan

STEAC advisors and 25 Technical Working Groups (volunteer)

Controlled vocabulary, varied degrees of ontology maps

FAIR Cyberinfrastructure with provenance

Interactive Portals, API, Utilities, & 6 Partners Hosting

V1.0 2008-2016;  V1.5 2017-2018;  V2.0 2019-present; 

CI DevOps; Observatory Data Scientists; External additions

NEON Data Services 



NEON provides a coordinated national system for 

monitoring critical ecological and environmental properties 

at multiple spatial and temporal scales.

…transformative science …workforce development
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National Ecological Observatory Network

diverse user communities’ diverse access preferences 
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NEON Domains & Sites

Continental & local scales over 30 years



Individual    – Population    – Community    – Ecosystem    – Landscape

Integration of Ecological Scales

Genetic diversity
Species diversity, functional diversity,

interaction diversity

Ecosystem diversity, process diversity,

landscape diversity

Modified after Schaepman, et al. 2009

Metabolic regulation

Phenology

Community Dynamics

Biogeochemical cycles

Energy transfer
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Coordinated Sampling Across Disciplines

Open platform for transformative science by all

energy flux
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Scale Similarity – Ocean Currents & 
NEON Phenology
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Sample archive

• Small mammals*

• Fish*

• Ground beetles* & bycatch

• Mosquitos*

• Ticks*

• Zooplankton

• Benthic macroinvertebrates*

• Vascular plants, algae, 

bryophytes and lichens

• Soil microbes*

• Soil

• Dust

• Wet deposition

*including genomic extracts



Add data classification or delete this 
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Add data classification or delete this 
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Add data classification or delete this 

footer
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Airborne Observation Platform

Surveys scheduled for each site’s peak greenness
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NEON Cyberinfrastructure
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Capture

Ingest

Transition

Publish

Users

Pipelines HardwareSoftware

MQTT
Avro

HornetQ
Airflow
Kafka

Airflow
Pachyderm

Docker

Wildfly

Liferay

NEON API
Data Portal

Sensors
LCs

VMs

VmWare

Oracle

PDR

S3ObjectStore

ECS

Global
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DB:

Oracle

Files:

ECS 

Parquet

Edu. CMS:

Drupal 

Data Portal:

LifeRay, 

GraphQL

Utilities:

R

Grapes, Logs,  

into Location 

Controllers

Geospatial: 

ArcGIS

AOP:

Python, 

IDL, 

ViSUS

Fulcrum 

Tablets

IS Calc:
AirFlow, 

Pachyderm,  

JAVA, R

OS Calc:

Java, Nicl

CalVal:

LabView, 

XLS

Config:

Agile, 

Maximo
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Services

AOP Hotel 

Kits
Box.com

Science:

Python, 

IDL, SAS

Helpdesk:
Service 

Now

Code:

GitHub

External 

Hosts

NEON CI Software Architecture - Elements

data services, message 

queues, serialization schema



Data portal - data.neonscience.org

• View Product Catalog

• Data provenance & 

quality management

• Read protocols

• Interact geo or tabular

• Download data

• API primer

• User utilities code

• Links to external hosts

• Post request or issue

• Register, or not
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Browsing what’s available when, where
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Browsing what’s available when, where
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Browsing trends
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Visualizing high-volume AOP imagery

• Univ Utah, Pascucci lab

• ViSUS platform

• Petabyte scale

• Preprocessed mosaics

• Interactive

• Scalable downloads

• Shareable links

• GeoTIFF & LAZ

• Hard drives on demand
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API Endpoints
Endpoint Attributes Query by

products Product code

Name

Description

Design description

Available months

Change logs…

Product code

sites Site code

Lat/Lon…

Site code

locations Lat/Lon/Z/offset…

Hierarchy

Periods

Name

Type

Hierarchy

data Product code

Site code

Year-month

Filename, URL

Product code

Site code

Year-month

Package type

taxonomy ID

Names

gbif classifications

taxonTypeCode

Kingdom, phylum…

ScientificName

samples Supported classes Sample tag
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API Open Utilities (Tiers 1-3)

Endpoint Attributes

stackByTable joins the monthly files by data table

zipsByProduct Stores downloaded data to enable joins

loadByProduct Creates R environment of zips and stacks

getPackage Increments monthly downloads

byFileAOP Preserves original AOP file structure

readTableNEON Builds R arrrays

transformFileToGeoCSV Crates file with GeoCSV headers from raw CSVs

…approximately 20



External Partners Hosting

Barcode of Life (BOLD) MG-RAST Sequence Read Archive (SRA)

AERONET PhenoCam Network OpenTopography
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720-746-4844   |   neonscience@BattelleEcology.org   |   NEONscience.org

Contacts

NSF: Roland Roberts, Montona Futrell-Griggs; Anna Lee Misiano

NEON: Paula MaBee Observatory Director, Chris McKay PM, 
Kate Thibault Science Team, Christine Laney User/Data Services,

Steve Jacobs Cyberinfrastructure 


