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Introduction to the National Ecological 
Observatory Network (NEON)



NEON: Designed to understand and forecast the 
effects of environmental change
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NEON Mission:
To enable fundamental understanding and forecasting of the impacts of global change on 
continental-scale ecology by providing infrastructure to support research and education

Climate Change: Understanding and 
predicting climate variability, including 
directional climate change and its impacts on 
natural and human systems

Land Use: Understanding and predicting 
changes in land use and land cover that are 
critical to biogeochemical cycling, ecosystem 
functioning and services, and human welfare.

Invasive Species: Understanding and 
forecasting the distribution of biological 
invasions and their impacts on ecological 
processes and ecosystem services.

Biogeochemistry: Understanding and 
predicting the impacts of human activities on 
the Earth’s major biogeochemical cycles.

Biodiversity: Understanding the regulation 
of biological diversity and its functional 
consequences for ecosystems.

Ecohydrology: Understanding and 
predicting changes in freshwater resources 
and the environment.

Infectious Diseases: Understanding and 
predicting the ecological and evolutionary 
aspects of infectious diseases and of the 
interactions among pathogens, 
hosts/receptors, and ecosystems.

Interactions 
and Feedbacks

CAUSES OF CHANGE RESPONSES TO CHANGE
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NEON is a distributed Observatory
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NEON is an ecological Observatory
Requires long-term data; continuity in data stream



Natural hazards
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NEON data are standardized
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“I think they often don’t appreciate how hard it is to actually 
make that standardization happen throughout the network.”

One protocol, 
many habitats…
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Stephanie M. Parker, Ph.D.



Standard protocols

Winter tree fall covering Upper Big Creek, CA (2019)
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NEON Aquatic macroinvertebrate sampling protocol
https://data.neonscience.org/data-products/DP1.20120.001



National Ecological Observatory Network (NEON)
…a continental-scale, long-term (30 year) Observatory, funded by NSF and operated by Battelle

Enables:
• Analysis: Free and open data and samples on the drivers of and responses to environmental change 
• Comparison: Standardized and reliable framework for research and experiments
• Interoperability: Integration with other national and international network science projects
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NEON’s three data collection systems
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Automated instrument 
systems

Observational 
sampling

Airborne 
Observation 
Platforms

Standardized, colocated methods across sites



Tower

Field

Airplane

Walk around the Observatory

12 A Walk Around the Observatory: https://youtu.be/2ITbdjPprN4

https://youtu.be/2ITbdjPprN4
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Summary: NEON Collection of Data & Samples
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Terrestrial & Aquatic

Terrestrial & Aquatic

Airborne Platform

Fixed sensors; data 
transferred autonomously 

and continuously, 
processed in batches

Data are collected 
manually; samples 
sent to external 
facilities for 
analysis and/or 
archive

Automated Instrument Systems Observational Sampling

Mobile, airborne system; data 
are recorded electronically and 

downloaded later

Remote Sensing



• Total ingested data volumes (approx.) 
through 2021:
§ IS: 48 TiB

§ OS: 18.6 M records

§ AOP: 362 TiB
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Volume and variety of NEON data are enormous
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Quality Data are dependent on integration across 
all parts of the Observatory



NEON Data Portal
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https://www.neonscience.org/data



• Small mammals
• Fishes
• Ground beetles
• Mosquitos
• Ticks
• Zooplankton
• Benthic 

macroinvertebrates
• Vascular plants, algae, 

bryophytes and lichens
• Soil microbes
• Soil
• Dust
• Wet deposition
…many more

biorepo.neonscience.org

NEON Samples: NEON Biorepository
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65 sample types 100,000 specimens & samples/year

= includes associated genomic data



NEON data are challenging for 
the ecological community
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NEON leverages partnerships to expand research and 
build capacity
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Research use of NEON
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NEON Assignable Assets Program

• Enables PI-driven research using 
NEON infrastructure
§ Observational Sampling Infrastructure

§ Sensor Infrastructure

§ Airborne Observation Platform

§ Mobile Deployment Platform

§ Field Site Access/Coordination

• Cost recoverable basis
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Mobile Deployment Platform (MDP) deployment at Konza Biological 
Station (Kansas). Assignable Asset request from Colorado State 
University supported by NSF RAPID 2137769

See video: https://www.youtube.com/watch?v=2FsdvPNw5sA

https://www.youtube.com/watch?v=2FsdvPNw5sA


NCAR – NEON: Linking Ecology & Earth Science
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NCAR, PI: Gordon Bonan
NEON, co-PIs: Mike SanClements, 
David Durden, Dawn Lenz

Data CI Pilot: NCAR and NEON 
cyberinfrastructure collaborations 
to enable convergence research 
linking the atmospheric and 
biological sciences

NSF 2039932

https://www.neonscience.org/ncar-neon-community-collaborations



Changes in plant species composition and diversity can 
calculated from spectral images (imaging spectroscopy)
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The NEON sites used in this study are located (a) across the entire United States and b cover all major biomes except for tropical rainforest. 
Schweiger, A.K., Laliberté, E.. Nat Commun 13, 2767 (2022). https://doi.org/10.1038/s41467-022-30369-6



Biological and geophysical features 
predicted from NEON soil samples
Soil features predicted from NEON 
sample-based model 

Soil microbiome predicted by the 
environment
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1167 NEON soil samples, 12 domains. Zhang et al., 2021 Soil microbe genomic data from 317 samples, 12 domains. Averill et al., 2021



Natural disasters are NEON research 
opportunities
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Gong et al., 2021; NSF 1241881, 1702029



NEON Community Impacts across Domains

NEON Community Fellow
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https://thrivingearthexchange.org/project/adjuntas_puertorico/

Arlene Megill
Senior Field Ecologist; 6 years with NEON

Understanding contamination of the 
community well using NEON data

https://thrivingearthexchange.org/project/adjuntas_puertorico/


Future Impact on Society
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Thank you!
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Kirsten Ruiz –
Field Science Lead

Chris McKay –
Operations Manager

Kate Thibault –
Science Lead

Kim Nitschke –
Instrumentation Lead

Rommel Zulueta –
Assignable Assets Lead

Bonnie Meinke – Science 
Engagement Lead

Jeff Coleman – Field 
Support Lead

Mike SanClements -
Terrestrial Instrument 
Science Lead

Mike Kuhlman – Battelle 
Chief Scientist

Mike Janus – Battelle 
Vice President & General 
Manager
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