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which is a major facility fully funded by the National Science Foundation




NEON Data Services

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;

Cl DevOps; Observatory Data Scientists; External additions
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National Ecological Observatory Network

NEON provides a coordinated national system for
monitoring critical ecological and environmental properties
at multiple spatial and temporal scales.

..transformative science Workforce development

diverse user communltles dlverse access preferences
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NEON Domains & Sites
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Continental & local scales over 30 years

M@E

neen

Operated by Battelle




SPATIAL SCALE

Integration of Ecological Scales

Metabolic regulation
Ecosystem diversity, process diversity,
Energy transfer Iandscapi diversity
. : : ! |
Individual — Pop\ulatlon — Community - Ecosys}em — Landscape

\ | |

Species diversity, functional diversity,
interaction diversity

|
Genetic diversity

TEMPORAL SCALE

Modified after Schaepman, et al. 2009
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Coordinated Sampling Across Disciplines

internal
cycling

lllll lization
ptak / mmobilizatio

Open platform for transformative science by all
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Scale Similarity — Ocean Currents &
NEON Phenology
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Sample archive

« Small mammals*

* Fish*

« Ground beetles* & bycatch

* Mosquitos*

e Ticks*

« Zooplankton

« Benthic macroinvertebrates*

« Vascular plants, algae,
bryophytes and lichens

» Soil microbes*

« Soil

* Dust

*  Wet deposition

*including genomic extracts
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data entry app

Observational Sampling
Data Pipeline

%cessenm il = =
REPOSITORY ' il
_REPOSITORY _ K
| L LE‘]/EL [k{ Lt\{EL l RO ) PUBLISH
* . - K{ PROTECTION
| e
( TAXONOMY
- —
PARSER — [SAMPLEINFO
| EVEL m :
‘ — 1 — {SPATIAL DATA
CONTRACT LABS . i

9 Add data classification or delete this @: ‘ ne@n
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Instrument Systems
Data Pipeline

SENSOR

~ PROCESSED DATM Iy § ¢
REPOSITORY -";‘ a .-~J

PUBLISH

HIGHER LEVEL
DATA ALGORlTHMS
{CALCULATIONS

QUALITY
ASSURANCE

[T
neen

INSTRUMENT HUT

CALIBRATION

{ ALGORITHMS

| Data Portal

10 Add data classification or delete this @: ‘ ne@n
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Airborne Observation Platform

Data Pipeline
~—>TOFAS" -ﬁ

CONTROL

A
I CORRECTIONS

Pl CALCULATIONS

TRANSITION SYSTEM

B g =

|
l

Pony Express
Hard Drives

Add data classification or delete this e
footer
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Airborne Observation Platform

o TN
»

.“

N ey
. = *3» A
Hyperspectral Data Waveform Lidar Data
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Surveys scheduled for each site’s peak greenness

R —————SSSES—SRRRRRR,
1 ,@ neeon

Operated by Battelle
==




NEON Cyberinfrastructure

Pipelines Software Hardware




NEON CI| Software Architecture - Elements

Dat.a Portal: AP Utilities: External
LileRay, Services R Hosts
GraphQL
: AOP: :
E Slalc- OS Calc: Pytcr)lon Science: Helpdesk:
irFlow, Java, Nicl ’ Python, Service
Pachyderm, IDL, Now
JAVA, R ViSUS DL, SAS

data services, message
gueues, serialization schema

AOP Hotel Qrapes, ngs, Fulcrum Cal\(al:
Kits into Location Tablets LabView, Box.com
Controllers XLS

neen
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Data portal - data.neonscience.org

Welcome to the NEON Data Portal

* View Product Catalog

o T

Get Started...

« Data provenance &
guality management

_ * Read protocols

Explore Data Producls Data Quality Working with NEON Data

* Interact geo or tabular

Download data

NEON Data API Data Porlal News Have a Question? L4 API prl mer

* User utilities code
* Links to external hosts
» Postrequest or issue

* Register, or not
|
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Browsing what’s available when, where

Data Status

Chemical properties of surface water

DOWNLOAD DATA 4

O available 159 DP1.20093.001

Grab samples of surface waler chemistry including genaral chamistry, anions, cations, and nutrignts. PRODUCT DETAILS 'G.)
[0 Coming Scon 12

Available Dates Data Themes
Visualizations 2010-12 through 2020-08 m-
O Time Series Viewer 34

Key: B Available Mo data View By: m SITE | ETATE | DOMAIN |
O AOP Data Viewer 2

: 2016 : 2007 : 2018 : 2009 2020
ALL JEEED  DENEENEEEEEN  ONNEENENEEEN CNONENENEEEEN  NEDNNEEEEEER  EEENEEEEEN

Science Team

O Airborne Observation Platform

Aguatic Instrument System 2 Root biomass and chemistry, Megapit DOWNLOAD DATA &.

DP1.10066.001

O

O Aguatic Observation System - Standing stock of fing and coarse rool biomass plus rool carban (C) and nitrogen (M) concentrations and PRODUCT DETAILS @
AL = stable isotapes from soil Megapits. Samples were collected in 10cm incramants for tha first Tm depth_.
. More >
O Terrestrial Instrument System P
' Available Dates Data Themes
O Terrastrial Observation System -
: - 2012-06 through 2018-07 -G
0~
States Key: B Available Mo data View By: m SITE | ETATE | DOMAIN |
O Alabama 150 : 2014 ' 205 ; 2016 : 2017 2018
ALL g0 ER  EN REREDR ; in un 1 1 n | | [ |
O alaska 151
[0 Arizona 134
B e 1o Small mammal sequences DNA barcode DOWNLOAD DATA 4y
DP1.10076.001

Colorado 143 CO1 DNA sequences from select small mammals | PRODUCT DETAILS G} ‘

Available Dates Data Themes
2012-06 through 2018-11 -~ 10
0 -

Sites

Key: B Avallable Mo data View By: m EITE | ETATE | DOMAIN |
[ ABBY y =

' : 2015 : 2006 : 2007 : 2018 2013

) Sk 77 ALL : ' EENENNNEENEN  ENENERENEED D NERERDEER EEREERREED



Browsing what’s available when, where

Key: B available Mo data Wiew By: | SUMMARY m 5TATE | CORAAIN

h 4 2015 2016 | 2017 2016 2019 ; 2020
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Browsing trends

2D wind speed and direction
Site: ABBY (Abby Road) ~ Month: 201812 ~
Positions: % (horizontal: 000, vertical: 010) X~

Variables: Select Variables...

Log Scale 10000
Quality Flags
2000 }
== windSpeedMean
= windSpeedMinimum 500
== windSpeedMaximum
= windSpeedVariance 100
== windSpeedNumPts
== windSpeedExpUncert
== windSpeedStdErMean 20
== windSpeedFinalQF
= windDirMean 5
== windDirVariance
= windDirNumPts oY\ B . 4L B W DT LA - Bk .
= windDirExpUncert | ' ‘ ' I
== windDirStdErMean

— windDirFinalQF 0.2 A, J... ) [ L1 di JMﬂxhﬁhL A

005 i ||‘ f AI.' LN " .JI
m 'I"Ii i TR i h l “"1 ﬁ Ill"‘lﬂl P ey ui.l‘”‘. |
0.01 1 O o o 8 O i M ) | W
02 Dec 09 Dec 16 Dec 23 Dec 30 Dec
=i SUMMARY ¥ Axes

Scale 1 Range
9 SITES & L )

POSITIONS

LINEAR LOCARITHMIC FROM ZERD

CUETOM |

(] pATE RANGE

s VARIABLES

=]
i
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x Axis (Time)
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Visualizing high-volume AOP imagery

necﬁn AOP Data Portal

s (0 AR i
LYY ST o 3

Select resolution to download e Univ Utah, Pascucci lab
Resolution@ ¢ VISUS platform

Size: ~8.0MB
« Petabyte scale

oo * Preprocessed mosaics
* Interactive

« Scalable downloads

« Shareable links

e GeoTlFF & LAZ

 Hard drives on demand
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APl Endpoints

products Product code Product code
Name
Description
Design description
Available months

Change logs...
sites Site code Site code
Lat/Lon...
locations Lat/Lon/Z/offset... Name
Hierarchy Type
Periods Hierarchy
data Product code Product code
Site code Site code
Year-month Year-month
Filename, URL Package type
taxonomy ID taxonTypeCode
Names Kingdom, phylum...
gbif classifications ScientificName
samples Supported classes Sample tag

RO,
20 @ neen
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APl 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
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External Partners Hosting

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

SRA

Sequence Read Archive (SRA]
and allow for new discoveries b
high-throughput sequencing pig
SOLID System®, Helicos Helisg

Getting Started Tools and Software
How to Submit Download SRA Toolkit
Login to SRA SRA Toolkit Documentation

AERONET

@ GODDARD SPACE FLIGHT CENTER + Visit NASA gov.

OpenTopography

Getting Started MyOpenTopo Search OpenTopogra

| About | Gallery | Map | FAQ | Tools | Data | Site Table | Admin OpenTopography Frorre o Sy i o
-“ tReslion opegoshy Daaond Potsie: CEa

AEROSOL ROBOTIC NETWOR

Gﬁt:koﬂl\--w- g0

o] —suanin o G s s e
Viob Sito Feature AERONET Data Synerdy T00! - Access Earth Scionce data sets for AERONET sites * indicates a site where timeseries plotls) are displayed.
images 2011 and mid-
Docamber 2013 (More formation) Core Sites: (154)

WSSION
The ACRONET (AEosl Robitc NETwor) rogra . i of our ased romo serse aercat -
natwts. owsbianed. by and PHOTONS (PHOtomécrio pour le Tratement Opérationnol do 1-'
Normakisat tave, Umv of Lille 1, CNES, and CNRSJNSU) and is greatly expanded by networks
P oy Mrospm 'AEROCAN, ad CARSNET) 8nd colaborstors from nasonsl sgemses. netnios

SR unversties indiidual scientats, and partrars. The progeam provides 3 ong arm, cordnuous and roadly

2l “roeustin pubkc doman deiabase of sargeo ODIca, mioOphyHES and fa3aio prpertes fr Surose
Tosoarch o characirzason, valkiaton of SSiSie Ve, a1 Symorgam Wi o Catabasos. The
. callbration, processing and disribution
2 y M-gamnwa atuisiakerniot ursmruwmhku\ mhbvmoms

AERONET colsboration providos globaly dtrbuled cbservations of spectsl sarceoi opscal desth (AOD)
oo srocuca snd sicotatie e n Gecse suros ogmes. Aeool il ceps cua a1 Latest News Data Summary

Updated: Six new pre-Kaik , New Zealand hq! lidar datasets available
Mar 20,2017
e

Number of fidar returns: 923,353,72
3,459

Is pleased five lidar point ily in the
areas surrounding Kaikoura, Canterbury, New Zealand. The Kaikoura region was hit by a... adtir Sabaie g

Global DEMares: 739,17, 608 kn*

compuiad for et dara duary leves! Level 1.0 (unscreaned), Lovel 15 (cloud-screened), and o
and inversars.
Tovels y
The processing aigarima have evoid from Version 1 1o Version 2.0 fuly relossed in July 2006) and aro
‘avaiiable from the AERONET and PHOTONS web siss. Version 1 Gas may be downloaded fom the web st
ouDn 2006 and thereahor upan special requost Now AERONET products wil bo "oeatod 35 1om
measuremant techniques and algoriins are adopted and valdated by the AERONET rosearch communty.
ashburnham io o

The AERONET web site 0180 provides AERONET-relaiod nows, 8 Gescrotion of rsearch and operatonal
activises, related Earth Scionce links, and an AERONET stafl diectory,

wi= P nix " 5 ' g

FEATEG E Open’ Team to Develop Cy for NASA’s ICESat-2 Data Highresolution DEMares: 136,562

2 P Mar7,2017 '
B The San Di Center (SDSC) and Scripps Institution of O he University of
AERONET DATA ACCESS California San Diego, In collaboration... 148 More Data Metrics
‘DATA SYNERGY TOOL
+ Data Display Three new global dataset: ilable (SRTM ALOS World Latest Datasets:
bartiett Dartiettir bostor ‘bozem: 3D, GMRT) 9c ch and Selwyn,
lishoals h
AEROSOL OPTICAL DEPTH = -'.W i o = = Canterbury, New Zealand 2015
" - " " Feb1,2017 QIMI Critiral Zans Ohesnatnns
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Contacts

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

NEON: Paula MaBee Observatory Director, Chris McKay PM,
Kate Thibault Science Team, Christine Laney uUser/Data Services,
Steve Jacobs Cyberinfrastructure

720-746-4844 |

This material is based upon work supported by NSF’s National Ecological Observatory Network

which is a major facility fully funded by the National Science Foundation



