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the spirit

* incorporate lessons-learned through collaborations with bottom-up networks like
AmeriFlux, ICOS, LTER, TERN...

* NEON's centralized approach lends itself to explore novel systemic solutions

* starting to give back:

* boots on the ground

e software
* data
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overview

why bridging observational scales?
NEON: designed for scaling :
B &

centralized data operations and monitoring :

scalable scientific computing

combining ground-based, airborne and space-borne data

summary and outlook
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why bridging observational scales?
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100 Journal of Ecology

Memsthal o Fislgpy TR0 PE) ERR e IS H]pAT] N AR ] LTS

FORUM
Identification of 100 fundamental ecological questions

William J. Sutherlewd’. Robert P, Frechleton®, H. Charles J. Godiray”,

Steven R. Belssinger®, Tim Benton®, Duncan D. Cameron®, Yohay Carmel®, David A,
Coomes’, Tim Coulson®, Mark C. Emmeraon®, Rosamary S, Halls"™, Grasme C. Hays'',
Dave J. Hodgsen's, Michael J. Hutchings'?, David Johnson™®, Julia P. G. Jones',

Matl L. Keofing™, Hanna Kokko™", Willimm E. Kunin'™, Xavier Lambin', Owen T, Lawis”,
Yadvinder Malhi'™, Nova Miearkowska™, E. J. Midner-Gulland®', Ken Narris™,

Alberi B. Phillimore™, Drow W. Purves™, Jane M. Perd™, Danlel C. Beurman® ",

Ken Thompson®, Justin M. J, Travis™, Lindsay &, Tumball™, Devid A, Warde™ and
Tharslen Wiagand™

= How does spatial structure influence ecosystem function
and how do we integrate within and between spatial
scales to assess function?
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= “ . .data still remain too sparse
spatially to test mechanisms of
change using models...”

= “ ..provide the required data at
high spatial and temporal
resolution with the necessary
continuity...”
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B ECOSYSTERY
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Carbon Metabolism of the Terrestrial
Biosphere: A Multitechnique Approach

for improved Understanding
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= “... scaling down from global and continental measurements and scaling
up from stand-level measurements both are critical for an integrative
program of C research.”

= “Each approach has different spatial and temporal domains ..., and they
have the potential to constrain the next level up or down”

= “One of the main barriers to rapid improvement of models is the lack of
ground data for validation purposes.”
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overview

designed for scaling
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The National Ecological Observatory Network

The Theoretical Basis for NEON Svsiems

GRAND CHALLENGES —» KEY QUESTIONS ——9 NEON DATA PRODUCTS ——> DATA USERS

CAUSES OF CHANGE
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NEON multi-scale observing system
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state of the NEON “fairytale”
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state of the NEON “fairytale”




instrumented sites

DO1: HARVARD FOREST

N 7 L y
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instrumented sites

D02: Smithsonian Environmental Research Center - SERC
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instrumented sites
DO3: Ordway-Swisher Biological Station - OSBS
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instrumented sites

D03: Ordway-Swisher Biological Station - Barco Lake - BARC
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instrumented sites
DOS5: UNDERC - UNDE

Banelle

— . & -
T Dusianos ol Trenronalion



instrumented sites
DO7: Mountain Lake Biological Station - MLBS
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instrumented sites
DO7: Walker Branch - WALK
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instrumented sites

D10: North Sterling, CO - STER
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instrumented sites
D10: Arikaree River - ARIK
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instrumented sites

D14: Santa Rita Experimental Range - SRER
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instrumented sites

D18: Toolik - TOOL

Banelle

- . ' -
T Dusianos ol Trenronalion



instrumented sites
D18: Barrow Environmental Observatory - BARR




in-situ sampling, proximal and remote sensing

Field survey
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in-situ sampling, proximal and remote sensing

»

Field sampling
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in-situ sampling, proximal and remote sensing

Field sampling

Batelle
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in-situ sampling, proximal and remote sensing

Field sampling
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in-situ sampling, proximal and remote sensing
NEON AOP Flight Operations

Batfelle
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in-situ sampling, proximal and remote sensing
Atmospheric Correction
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the National Ecological Observatory Network
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why 20 domains? i ey

Potential of Multivariale Quantitative Methods lor
Dalineation and Visualization ol Ecoregions
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data: science implications

sites across eco-climatic regions detecting extreme events
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overview
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data operations architecture
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science operations management

* problem tracking and resolution along the entire chain

37

training

sensor preventive maintenance
sensor calibration

sensor health status monitoring, incident tracking and resolution
data processing

continuous data quality monitoring

data revisioning

Batielle
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science operations management

* problem tracking and resolution along the entire chain

WCIEE 1 FEOG RN

— — e —————

Data Completeness
Data Validity

Banelle
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science operations management

* problem tracking and resolution along the entire chain

WCIEE 1 FEOG RN
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data products and access

Banelle
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data products and access
NEON discrete LiDAR Data - Point Cloud
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data products and access

Discrete and Waveform LIiDAR

 Bafielle
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data products and access

Sample archiving

Banelle
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data products and access
NEe@ NEON Data

# | smivmad | wossmcotrooesy | emwarsdls | pocuuems . | dag

Ll el Dy FEEEO CDoCoomdbin b WREI W o3 B 0 sl i it O | i H B0 e D0 0 i A T i I L0 e LS

AR s A | - R el i " Pl ARG it H AT AT hetere b Sl e ey NITFla P Y

i
2 |l'||‘l' i

iy KYRTTORA D B T PSRl TG B e, Snd] Aiimmidid-dha) iie seiilali§ it B g E AT et B el S Bl R s

g1y Perdlimmp L= Sl e e |

GET STARTED | 4

Explora by Data Theme

Banelle

- = . ' -
T Dusianos ol Trenronalion



data: interoperability

Pilot project: global interoperability

Glonzlly interoperable  eddy-covariance NEON gains participation in a
ca:g ;i)rcxfucts tnr?t‘,;f:h ah‘u:namg NEON sites globally harmonized network.
with AmenFlux and FLUXNET - . : =

improving scientific value and
cross-network use

AN 0NN MAIT IR0 AT, SUNOLES A P LAIRE oo Lact De
Ca 2’ F vy Pagveale? (e 9 graevem' Naagoney bo v

* AmeriFlux gains 40%
additional active sites
e .
neen ‘ 9 wenew. * User community gains
LA LIl ¥ e s interoperable data products
wn iy across networks with
wn = TERN’ increased eco-climatic
coverage
neeon i I
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data:

interoperability

Pilot project: global interoperability
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data: interoperability

Pilot project: global interoperability
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data: interoperability

Pilot project: global interoperability
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data: interoperability

Pilot project: global interoperability
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educational resources

Learn &
Experience

NEONDataSkill

Banelle
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educational resources

Learn &
Experience

NEONDataSkills.org

Banelle
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educational resources

Learn &
Experience
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overview

scalable scientific computing
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data operations architecture
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software: eddy4R eddy-covariance R-packages

* eddy4R family of R-packages (raw data — 30 min)
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software: eddy4R eddy-covariance R-packages

* eddy4R family of R-packages (raw data — 30 min)

* NEON's eddy4R, nneo, metscanner + MPI's REddyProc R-packages: end-to-end,
modularly adjustable and extensible workflows in single R-environment
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software: community access and extensibility

L ~ Computer

* Docker shipping container system

for code (3) — G'tHUb! o g’
. eddy4R-I?ocker: turq-key, T Development _ -
reproducible, extensible and *j‘, Operations -
portable data processing + (DevOps) (5) neen
analysis environment 2) nee®on
 DevOps community development Science. -
framework (1) Science .

Community o~

Banelle

57 T Biusines -\._|.-]I'_III.I'-|JLi-U-II



data: eddy-covariance
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processing pipeline characteristics
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* near-real-time (1 week — 1 month)

* extensible: e.g. operational data fusion
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overview

combining ground-based, airborne and space-borne data
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scope of the task
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environmental response function virtual control volume

Multivariate responses of surface-atmosphere interactions
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B e TG e Metzger (2017)

Mapped virtual control volume
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Environmental response function
procedure
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Footprint modeling over
coordinated observations a
of drivers and responses \\
\ sy rv...\o » .:‘Jow'voio
D AR ‘
Batielle

61 T Biusines -\._|.-]I'_III.I'-|JLi-U-II



environmental response function virtual control volume

volume-projected heat storage change

2011-08-13 o0:00 CST
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Xu et al. (2017)
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grid-projected turbulent heat flux
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environmental response function virtual control volume

surface-atmosphere

storage flux turbulent flux grids :
exchange grids
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* near-real-time capability (1 week — 1 month, e.g. AmeriFlux)

* operational data fusion (e.g., NASA ECOSTRESS)
Xu et al. (2017)
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overview

summary and outlook
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conclusions and outlook

bridging scales one of the fundamental challenges in ecology

* NEON's observation hierarchy is designed for scaling (continuity)

* centralized data operations efficiently manage data quality and standardization

* coordinated, interoperable NEON flux, in-situ, proximal and remote sensing data

* public NEON “eddy4R” + GitHub + Docker flux software and usability tools

* combining data across scales with environmental response functions

* joint proposal writing for operational data fusion
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airborne remote-sensing observation node (ARGON)

— et e —
-

Aot - ate om
&7' * NEON data products span large
spatio-temporal scales, e.qg.
airborne remote sensing and
automated tower measurements

il Comerags

* we aim to bridge these spatio-
temporal gaps in NEON data
products using a unmanned aerial
vehicle remote-sensing platform

A AR r A - L wihe

towmoms o CoestiTion

* objectives
= develop less expensive and more agile remotely sensed data products.

= enabling target-of-opportunity measurement campaigns for extreme ecological
events

L
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overview

why bridging observational scales?
NEON: designed for scaling :
B &

centralized data operations and monitoring :

scalable scientific computing

combining ground-based, airborne and space-borne data

summary and outlook
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