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Transformational research observatory and 
experimental facility  
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Presentation Notes

NEON will usher in a new era of observation for the Biological Sciences  as the first research observatory designed to advance fundamental theories of life.

Understanding life is one of science’s greatest challenges. Fundamental theories of living systems predict that the principals that govern life operate at all scales from the cellular to the globe.

For the past two decades scientists have been calling for a facility that would allow exploring these theories at regional to continental scale and with the precision to permit the study of the interplay between human driven change and living systems at these scales.

The goal of NEON is to advance our understanding and improve our capacity to forecast the impacts of climate change, land use change and invasive species at macro-scales (regional to continental-scale ecology) by providing infrastructure to support research and education and provide data and knowledge for environmental stewardship in these areas.

This Observatory will enable research on living systems from single microbial cells to ecosystems to regional biomes to the global biosphere.


Advance basic ecological theory by testing hypotheses related to biodiversity, biogeochemistry, biotic structure and function, climate, hydroecology, invasive species, and land use
Forecast the future states of ecological systems through improved understanding of basic ecological processes
Operate for a time period sufficient to understand and detect trends in regional to continental scale ecological dynamics
Be continental in scale




Sensor/Instrument Packages: (~12,000 
sensors generating ~30 TB data/yr) 

» 60 Fundamental Instrument Units (tower,   
 instrumentation hut, sensor nets)  
     - 20 Permanent  
     - 40 Relocatable  
 » 30 Stream Sensor Nets and 6 Lake Buoys 
 » 10  Experimental Stream Systems  
 » 10 Mobile Labs 

NEON Headquarters: Boulder, Co  
CAL/VAL and QA/QC Labs,   
Fabrication, Maintenance & Repair  Facilities, 
Education/Outreach Portals/Tools  

2 

3 Airborne Instrument  
Packages 

Data Collected on plants, 
animals, microbes (~ 3 
TB data/yr) 

Biological 
Components: 
Field collections of 

samples/data, Laboratory 
analyses, Sample 

Archives 
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To realize this vision, the observatory integrates fixed, flexible, and mobile sensing systems to support persistent sensing, synoptic campaigns, facilitate experiments across gradients of change, and assess episodic events.

NEON will deploy multi-disciplinary sensing systems that will stream data continuously back to the NEON headquarters where it will be transformed into usable data products and served to the research community via portals in “near real time”.

To maintain NEON’s 24/7 365 capacity, NEON will monitor the health of all 12000 sensors in real time through the engineering control center.

The Facility maintains a centralized management to ensure consistency and quality of the data it will collect and cost effective management of the infrastructure.

NEON will be the first research platform, and the only national experimental facility, designed for basic scientific research on continental-scale questions about the biosphere and collect consistent and standardized biological measurements nationwide in real-time

Operating this research observatory requiring massively distributed sensing, measurements, and sampling operations to enable a research user community on these scales is unparalleled in either the public and private sectors.




New Senior Staff  
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Javier Marti - Project Manager 
 

Charlene Laus – Chief 
Financial Officer, NEON 
Inc.  

Leading NEON’s 
Construction Activities 
 

Dr. Scott Ollinger 
NEON's First Observatory 
Director 



Construction Achievements  

• Civil Construction  - 24  of 106 locations complete 

• Sensor Deployment - 3 locations in 2 domains 

• Biological Sampling -  5 of 106 locations 

• Airborne Observatory Platform (AOP) #3 - pathfinder flight in July.  
– 4 Domains have been remotely surveyed. 

– Joint remote survey mission with NASA competed 

• Domain Field Offices - 9 of 20 operating with Domain Managers 
hired 

Civil Construction  Sensor Deployment Biological Sampling 
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Civil construction is 24% complete, with 24 of the total of 106 locations finished. Construction is underway at 8 more. 

Sensor deployment is underway at 3 sites. Biological sampling to beta test protocols was done last summer at 5 locations.

 The third Airborne Observatory Platform (AOP) (NEON has a total of 3) made its first pathfinder flight in July. To date, 4 Domains have been remotely surveyed, a joint remote survey mission with NASA was completed, and survey data from the High Park, Colorado forest fire area were collected, analyzed and published.  

Field Offices are open in 9 Domains, with Domain Managers hired and supporting construction. 

NEON’s citizen science academy is providing training for over 100 teachers a year. Over 15,000 individuals collect plant data across the US via the NEON’s citizen science Project BudBurst. 




NEON in the next 12 months 
– Civil Construction - 27 locations  

– Domain Facilities - 8 additional operating, 17 total of 20 

– Sensor Systems -  9 terrestrial and 4 aquatic deployed 

– Biological Sampling - 6 new locations for a total of 11  

– NEON Provisional Data - Meteorological, biological and 
remote sensing 

– AOP - 2 verification flights, 2 Domains remotely sensed, 
and High Park burn study re-surveyed. 

– Initial Operations begin 

– Community Workshops on use of early NEON data in 
research 
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Significant progress is planned for this year with 50% of the civil construction being completed.
90% of the Domain support facilities will be completed with the 8 additional ones added this year.

Deployments will include 9 terrestrial and 4 aquatic sensor systems. 

Biological sampling will take place at an additional 11 locations; so almost 20% of the 106 NEON locations will be being sampled. 

The NEON data portal will go live and serve meteorological, biological and remote sensing data to researchers.

 2 AOP verification flights will be conducted in preparation for their transition into operations. 6 locations in 2 Domains will be remotely sensed and the High Park burn study area will be resurveyed. 

Observatory operations will begin. Community workshops are planned to engage researchers in exploring provisional NEON data for scientific and educational projects. 



Observatory Construction 
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During this year NEON, Inc. will be fully implementing the production/manufacturing processes, improving data products delivery to the portal from deployed sensors, and implementing complex sensor system deployments in preparation for a rapid ramp up in NEON construction during FY 15 and 16. By the end of next year more than half of the Observatory is planned to be constructed and providing data to the research community.
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EARLY USE CASE:  
USING PROVISIONAL NEON DATA TO LINK 
BIOGEOCHEMISTRY AT MULTIPLE SCALES  

Shelley Petroy (DPS), Nathan Leisso (AOP), Tom Kampe (AOP) 
Joint flight campaigns with NASA JPL 

Domain 17: San Joaquin Experimental Range (CA) 
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NEON NIS1 NDNI  - SJER 

High resolution visible image 

Blue and Live Oaks have 
different  canopy structures and 
can be visibly identified using 
LIDAR and NEON’s high 
resolution camera  
 
 
 

Live Oak 

Blue Oak 

Index of Nitrogen Concentration 

Low      Nitrogen   High 

 High resolution spectrometer data 
are overlain with an index of 
nitrogen concentration to develop 
correlations between visible 
imagery and biogeochemistry 
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