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NEON Overview
The National Ecological Observatory Network: Open 

data to understand how our aquatic and 
terrestrial ecosystems are changing

• Large science facility funded by the 
National Science Foundation

• Continental-scale ecological 
observatory designed to:

• Collect and distribute data on the 
drivers of and responses to 
ecological change

• Collect observations for 30-years
• All data are free and open-access

What is
NEON? 
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81 Total Sites: 47 Terrestrial, 34 Aquatic



Terrestrial Instrumented Systems



Aquatic Instrumented Systems



Observation Systems



Airborne Observation Platform (AOP)



Airborne Observations
• Canopy chemistry
• Canopy moisture
• Leaf area
• Canopy height and structure
• Land cover
• Diversity
• Disturbance

NEON Integrated Sampling Strategy
Biological Sampling
• Plant biodiversity
• Plant biomass, leaf area, and 

chemical composition
• Plant phenology
• Birds
• Ground beetles
• Mosquitoes
• Small mammals
• Infectious disease
• Biogeochemistry
• Soil microbes

Aquatic Sampling
Sensor measurements
• In-stream/In-lake
• Micrometeorology
• Groundwater

Field Sampling
• Chemistry / Isotopes
• Biological diversity
• Microbes
• Algae
• Aquatic Plants
• Invertebrates
• Fish
• Morphology, Bathymetry
• Riparian canopy

Atmospheric Measurements
• Key climate inputs
• Bioclimatic variables
• Chemical climate inputs
• Carbon cycle changes
• Water & energy balance

Soil Measurements
• Temperature
• Moisture
• CO2

• Root growth and phenology



NEON Data Portal

Free and 
open-access

data.neonscience.org

NEON will offer 
approximately 180 

Data Products, from 
Level 1 to Level 4



• Assignable Assets Program
§ Airborne Observation Platform (AOP)

§ Mobile Deployment Platform (MDP)

§ Sensor Infrastructure (SI)
§ Observational Sampling Infrastructure (OSI)

§ Letters of Support/Collaboration

NEON Infrastructure Assets
Components of NEON infrastructure available to members of 
the community to support their own research or other 
activities

For more information
www.neonscience.org/assignable-assets

10

http://www.neonscience.org/assignmable-assets


• Field Operations Staff

• Field Site Support

• Field Site Access
• NEON Megapit Soil Archive

§ Managed from NEON HQ

§ www.neonscience.org/request-megapit-soil-samples

• NEON Biorepository
§ Managed by Arizona State University

§ www.neonscience.org/data/neon-biorepository

NEON Infrastructure Assets
Components of NEON infrastructure available to members of 
the community to support their own research or other 
activities
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http://www.neonscience.org/request-megapit-soil-samples
http://www.neonscience.org/data/neon-biorepository
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Domain 18
Tundra

2 Terrestrial Sites
2 Aquatic Sites

• Barrow
• Toolik

Domain 19
Taiga

3 Terrestrial Sites
1 Aquatic Sites

• Caribou-Poker 
Creeks 

Watershed
• Delta Junction

• Healy



Alaska Historical Timeline

2016

2004-2011 2012 - ~2017

DATA COLLECTION

~2017 - 2046

SITES BUILT OUTCONCEPT & DESIGN

2004 - 2011 2012 - 2017 2017 - 2046

Barrow Delta

2017

Toolik Healy Caribou



• Barrow (BARR): 
• Sep 2017 to Dec 2018

• Toolik (TOOL): 
• Sep 2017 to Sep 2018

• Caribou-Poker (BONA): 
• Oct 2017 to Feb 2018

• Delta Junction (DEJU): 
• Sep 2017 to Jan 2019

• Healy (HEAL): 
• Aug 2017 to Sep 2018

Flux Data Availability



Airborne Observation Program

Major focus in 2019 on improving data quality from the 
perspective of flight planning, data collection and data 
processing

§ more accurate forecasting of cloud cover fractions from MODIS
§ determination of cloud-free collection probabilities to optimize 

campaign scheduling
§ improved EVI peak greenness windows validated using tower 

phenocams
§ more detailed real-time assessment and reporting of cloud cover
§ enhancements to NIS calibration to reduce ghosting, improve 

spectral consistency, adjust for BRDF effects
§ data products improvements
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2017 Data Collection Quality Assessment

Trade-off between data quality 
and quantity of sites flown per 
year
- 2017: 13 of 41 sites met “green” threshold
- 2018: 12 of 33 sites met “green” threshold



Processed 16 years of daily MODIS surface reflectance data per site to 
estimate average number of days per month with >90% cloud-free 

conditions



n = minimum number of flight 
days per site w/o contingency

f= percent of days with X% 
cloud cover per month

62.5% Probability

80% Probability

Monte Carlos simulations to estimate days required for XX% probability of cloud-free data collection

90% Probability

50% Probability



July 29, 2018

End of Spring Threshold (90%) Start of Fall Threshold (80%)

DEJU Phenocam Phenophase Transitions



Percent Cloud-free Days per Month with Peak Greenness Windows (EVI)



2020 Campaign Schedule - High-Quality Spectrometer Data 
90% Cloud-free Probability at Foliar Sampling Sites / 62% at non-FS Sites

Able to survey 10 domains (50% of network) with two payloads



DFS-DPS-EPG-GhostDFS-DPS-EPG

Improved Spectrometer Calibration



Flight Direction

Without Corrections

Flight Direction

With Algorithm Improvements

Improved Spectrometer Calibration



BRDF Correction
Phil Townsend lab - PhD Student Adam Chlus



LMA (g/m2) – 10.2% Nitrogen (%) –
13.4%

Chlorophyll (mmol/m2) 
– 11.1%

Lignin (%) –
13.4%

Phosphorous (%) 
– 12.9%

Sugar (%) –
16.4%

Total Phenolics (%) 
– 8.4%

Talladega: RGB 
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Incorporating algorithms from external research community

Townsend Lab 2019



2019 Flight Campaign – 2 Payloads
80% Cloud-free Probability at Foliar Sampling Sites / 62% at non-FS Sites



2019 Flight Campaign Schedule
80% Cloud-free Probability at Foliar Sampling Sites / 62% at non-FS Sites

Approximate survey dates – Domain 18
2 Payloads: July 9-17
3 Payloads: July 2-26

Toolik Barrow



2019 Flight Campaign Schedule
80% Cloud-free Probability at Foliar Sampling Sites / 62% at non-FS Sites

Approximate survey dates – Domain 19
2 Payloads: July 20-Aug 20
3 Payloads: July 28-Aug 20

Delta Junction

Caribou 
Creek

Healy
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Daily Reports from the 2019 Flight Campaign

Sign up at https://www.neonscience.org/daily-flight-reports



720.746.4844 | neonscience@BattelleEcology.org | www.battelle.org/neon

National Ecological Observatory Network is a project sponsored by the National Science Foundation and operated under cooperative agreement by Battelle.


