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This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.



Why is NEON important?

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

...transformative science ...workforce development

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 2 ”m‘u

a major facility fully funded by the National Science Foundation.



NEON’s 176 Data Products Overlap Multiple Themes

Atmospheric Organismal Ecohydrology  Biogeochemistry Land Related
58 51 47 85 47

+11 from +1 from PhenoCam +2 from AeroNet
AmeriFlux +3 from MG-RAST

H,0O, CO, Abundance Water quality Soil conditions Spectrometry
Heat Composition Precipitation Chemistry Hi-Res imagery
Isotopes Pathogens Levels Particulates LiDAR
Turbulence Phenology Discharge  Foliar characteristics
Storage DNA Barcodes Radiation
Fluxes Marker Genes Geomorphology

Metagenomics

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 3 mmu

a major facility fully funded by the National Science Foundation.



NEON CI| & Data Science Offerings

National Cyberinfrastructure = resources, tools & services, observation to delivery
Ecological
Observatory
Network - of field observational results “
- of sampling protocols
- of algorithms
surface atmospheric exchange/fluxes
meteorological temporal interpolations
- of data science methods
APIs @ PhenoCam, MG-RAST, BOLD mpe
Ecological semantic conventions e.g. EML
Dictionary-driven generic observational pipeline
Data integration via workflow models
- of practitioners
21 Working Groups; ~1,500 unique users & 75k API hits/month
Carpentry workshops & interns
Digital identifiers for data use/provenance
Large data facilities coalitions, e.g. RDA, CDF, ESIP

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 4 ”m

a major facility fully funded by the National Science Foundation.



NEON CI Data Delivery

* General Latency from | Primary Influence on Estimated Complete
Data Product Type Sampling to Portal General Latenc Backlog Publication of Backlog

AOP

2 months Staff during flights

Reprocessing with new

AOP legacy

Land, Water, Soil, 15t of next month 5 day communications

Meteorolog

completion buffer

Land, Water, Soil, Volume of prior site-months

Meteorology legac

15t of next month 5 day communications
completion buffer

Volume of prior site-months &
configurations

1-4 months (~9-13 for Reviews as season progresses.

OS —field observations
fish & veg structure) HQ staff.

megapits, soil

neen

1-3months (6 & 13 for  Reviews as season progresses.
morphospp. & bathy) HQ staff.
1-9 months Reviews as season progresses.
batches Lab deliveries.

OS - one time samples external lab processing - MBL

This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.

2018 ongoing
2013-2016
2018 ongoing
2013-2017
2018 ongoing

2013-2017

Nov2018
Dec2018
Monthly

Nov2018
Monthly

Nov2018
Oct2018
Sep2018
Dec2018

Dec2018
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FULCRUM

Observational Sampling
Data Pipeline I

PUBLICATION
@ SERVICES

PARSER

EXTERNAL LABS

| Data Portal

e
Iiiii = Bl
J

* 47 terrestrial & 34 aquatic sites, 100s protocols, dozens of labs

* Latencies from 5 to 365+ days

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, ”m

a major facility fully funded by the National Science Foundation.



Airborne Observation Platform
Data Pipeline

STORAGE -ﬂ

LEEEL i LEVEL
E‘ZIEL 1 C
CORRECTIONS
e LEVEL LEVEL
3 1 2
CALCULATIONS
TRANSITION SYSTEM l

4 PROCESSING

Hotel Kit

=
== e
RS —

* 19 domains, 100-300km? flown annually at peak greenness
* Images, Spectroscopy (380 to 2500 nm), LIDAR
o 1. B r ~2PB/vr

Pony Express
Hard Drives

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 7 mmu

a major facility fully funded by the National Science Foundation.



Instrument Systems
Data Pipeline

PROCESSED DAYA

REPOSITORY
PUBLICATION

& ® © SERVICES
) @ @ K@ cALCULATIONS '

' ALGORITHMS

TRANSITION SYSTEM
i QUALITY
' ASSURANCE

LEVEL

-, a LEVEL
Q [:
I H ‘-Eéﬂ B CALIBRATION

S~ L

;" Data Portal

* 81 sites, 100s sensors per site, up to 40Hz
* Sensor—-GRAPE—LC—HQ 5day lag, ~5TB/month

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, ”m

a major facility fully funded by the National Science Foundation.



Instrumented Systems Data QA/QC Framework

) Always Maintenance Records Science
=n= P Asneeded (Fulcrum) _ . .
. Science Review (
Base architecture " . : * Review DQ trouble tickets QFina prevailing
STusewesies Review monitoring alerts ¥ winds
. K. un % .
ﬁ i ‘. ,jllllllll> V|erata/trace ISSUGS . A

o ¥ Manually flag data
Review QC thresholds

Mobile
maintenance e

. ansm Al Science
Field O UIRA/ServiceN ). review
erviceNow .
A4 Rolling analyses (r bocker) flag

TrOUble tiCket F|ag proportion HARV Wind Dlrectlon
- sensor repair needed Missing data 50

- data quality concern Variability checks 5
Cross-sensor consistency

Theoretical validation

5

Sensor
health

All raw Sensor health Processing
data monitoring _ automated flagging

Data portal

Search NEON Data

Data pub =%
service ( .

= 2

<IIIIIIIIIII'

Database

- data, calibrations, QC thresholds, location metadata

Ca I | b ration pinmmotarialicbhacsd aan aadrted by NSF’s National Ecological Observatory Network, m
a)major facmty fuIIy funded by the National Science Foundation.



http://10.206.27.32:3838/is-som/

Automated flagging

Applied on each calibrated data value (native resolution)

Basic tests: Null, Gap, Range, Step, Spike, Persistence

Sensor-specific tests: e.g. sensor diagnostic

If chosen, can remove any data point that fails a test

14

+<— Range
2 Nl §
u 4 .
Spike
10 l Null f @ Step g
8 :
w %Gap Persistence
= §5 g l
[1Y]
=
4
2
0
-2
0 20 40 60 80 100
o I
, Time
nec’ e a major facility fully funded by the National Science Foundation. B‘mlu



What'’s in a data package?

* Monthly or Annual data files with all basic data and quality flags

CSV (s, 0s), HDF5 (Ec, aAopP), TIF (A0oP), LAS (A0P), FASTA (metagenomics)

Readme text file — general info about the data product

Additional quality metrics, external lab data

User guides & protocols; algorithm & sensor configuration documents

Variable definitions, validation rules, and sensor positions

Machine-readable metadata (EML)

Observational (OS) Data by Collection Date

Percent Data Products completed Across Observatory per Month

ReCcoras or gaia conectea
D00 1es05 26405 Spd05  dee05 5edlS

2013 2014 2ms 2016 017 018 A NG SR O0H AWE 0E0B WD B0 MERD ARD WD ART AED ST SERD O0HDT ROV DR MM FEE1S MR N5 VAR RN KUH ST

11 ne c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, mm

a major facility fully funded by the National Science Foundation.



Interactive Browse

necnNData #

Filters

EXPLORE DATA

Cloar all filters

Keywords

Data Status

Avaladie
Coming soon

Themes

Almosphere
» Blogeochemistry

Ecohydrology

Land Use, Land Cover, and Land
Processes

Organiams, Popuiations, and
Communities

States

Alabara
Alaska
Arizona
Calformia
Colorado

+ View All

Domsins

Dot
Do2

mn

(67)

(58)
(89)
(45)
(47)

(50)

DOWNLOAD DATA RESOUACES CONTACT US

Data Products

Showing 83 of 184 data products at 78 of 80 sites, Sep 2000 - Sep 2062

Aquatic plant bryophyte chemical properties

Aveilable Time Range: 201405 - 2016-1)  Produst ID:  DP1 200063.001

[ cmnay ST cures |
2012 2013 204 2015 018
i ) LR B ) )
LR
!
"
] L ]
]
! LI B )

Benthic microbe marker gene sequences

Avaliable Tima Range: 2014.06 - 2015407 Product 1D: DF1 20280 001

[ nee JESTED
2012 2012 2014 2015 2018

Canopy lignin - fightline @
Availsble Time Renge: 2016-08 - 201708 Product ID: DP2.30022 001
e I e R

2012 2013 2014 2018 201

@ nean

)RR Domiondome |

View Metadata

2018
Colomndo
Virginea

R pomoxsoms |

View Metadain

2008

g5

neen

This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.

12 BATTELLE



Interactive Time Series

Data Product Time Series Data

Photosynthetically active radiation at water surface
Site: ARIK (Arikaree River) -~ Month:  2017-11
Positions: x  (horizontal: 101, vertical: 100)

Variables: Select Variables...

¥ Log Scale
Quality Flags

startDateTime: 2017/11/24 15:00
== PARMean: 241,82

== PARMinimum: 178.4

== PARMaximum: 423.39

= PARVariance: 4340.28
= PARNumPts: 1800

== PARExpUncert: 13.16

== PARStdErMean: 1.55

ne c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 13 mm

a major facility fully funded by the National Science Foundation.



Spatial Viewer (prototypes)

nec’n Data P oW ah  DOWMADOAW  AERCUNCES  CONTAC? (N

Map View ‘ List View

ov— -

| Domain Qutliines
| Satellize
7] state Lines

Filters Applied:  Keywords Themes States Domains Sites

aerdl x B Ao ® Alabama x [ martheast x ABBY, Atity Roart *
Aty x . ;."lli Y
Calfiry X ! 2y il
i = g Y4 00N S 1Y) 940
Clear All X View Al Salections + o N
FOVTON% I

ne c’n This material is based upon work supported by NSF’s National Ecological Observatory Network, 14
a major facility fully funded by the National Science Foundation.



Partner Repositories

* Work with specialized repositories for domain-specific data
* Use their APIs to keep NEON caches in sync
* Field data on portal; specialized data hosted

Location Avadability 70 v | T
N

C u r re n t F u t u re Warme u-lx:;n o 23 mlau .mfdl

Download Options Linarn 1o staout $2i] 145508 (ARSI SSRTYI
Aatatrie for \3 soes Sam ARI3 T 10 30145
About

T Bt UG CRRTMM 1% Gk Ty CDrtmaeg LIECOFOny Fetalas a3 6 reats far “m'"“‘"
LEPAITAT SRR crctisl carghrg TRkcaly, maseserents 1 A oo phx

AEROSOL ROBOTIC NETWORK B~ —_ . OpenTopography s s

= High-Resolution Topography Data and Links to Data

Tools (I WG RAST Project; NEON Soll Metagensmes
[ wG-RAST Sample Sesrch
( S S I E M S [ VG-RAST Praject, Pratorye Datar NEOK Sl
Documentation
Inciude ruteyint decurmants for thes Deta Peduct

- £ M, Fhas for thix Dt Product me ischoded i sl Sommioadt sy sener 2 « SIS we A3
-
. PhenoCam Gallery o
»
e o ew » Batic the gore 3 of attributes.

Format

CSY [Carmma Sepaated Values)
ata P imamap e
O g St o e, 20 ommmal outimy

Data Observation Network for Earth

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 15 ”m

a major facility fully funded by the National Science Foundation.



Data Portal & Phenocam

Available Datasets

. .
Locatiouivalabityy . Frerr ' [ siecndlackions Sihe Noma: NEDN.D0* BART DP4.00C33 (show 5 shew)
Warve M EI1 O 2K I A 00 T s st o onct

| |}

'a Trarsiogy irapa »

Download Options #e04 wes dbend M

B o e

Abiwt

Prasekigy ¥ 1ve shedy o LT et "
Mot (Mo hethe ot 4L, TODK, Fon Wwwng o) Prime avastt it drinet by Badh shar) rnd
forg e marbat bty b0 e e aved (s thevebore sibanin e v bt og re ot
tirmate tharge (Mctartuon of al, 20000 Astuvuted semnt #ighal wrages o plavt
LATOChED prawes fats far the ouraction of ied e jeg green chramusic cosed
ot can be Yy thargee i oges! wrer tivw {Savrey)
o
HOOH Pas deplayes 3 Stendon AevCam on T top o o teverris cone ang
1Twers 12 Way d3Tve-cancpy prerciogy. Caery 15 runates sach camen

ST Aaneoal CRATgI 1) VeAIT e CHNAPN (0.8, Crant of beal
Wragss ¥ e 00 4 py Phweclan, be

FUVIBat Frapery M€ Gerived Eota OB IA Frem & gXal oo
WO s MrTH Arern e aniansd T wirl . REOAS
b it ag rnd Sow B ag frime 1he Fheaalan Nadey,
Frorn cthet phosacars Witn Sirais Ioe wirld

§ AR rags 400 s

Unbka to Data

v Aaad ATar

Wt rmris Ot sgury [BAMT

Collaborative work
between 2 NSF programs
— co-located sites and gl L
APl modeled on NEON’s. s o oo

Number of active NEON sites
20 a0
—

Gallery

10

Number of active sitos

S G WAL W T 0RO b B ALY

RO Name: DE_0001 (Dncichows yoss in Haeground )

000 |or w

wie KECH DO RARTDE.20E3) IOV DO _0891

200

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.
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Download Options

Data Portal & BOLD

Location Availability arv- .~ el St wes

Nane .U'|ZN? Ot W01z F((-l.‘JlJ nnl.\ln
|

Grousd bewth sequences DNA Barcods >

Laare mae about Geound Deelle spascos ONA Darcode

#valotle o 3 sites from 20037 to 20159

About
Th 3 product contaias the gl ty cortialad BEOrmaary Tetad e and QA res s far MEONY
Cyadhvorre osdase | 1000 Barceding of grownd Doecthes segaeeces. The DVA Barcoding procedas wanes

"BOLD Sraject Ground beete soguences WA barcade” rediaects to 3 page on the BOLD peblc drm paral
Alr e qoeded Sata This s & Oysawsc ok ond will sutonadcally spdale based On e user guery

Links to Data
(#* BOLD Proje
(7 BOLD Project

nd beetie sequences UMA barcode

ON Pretotype Ground beets sequentes DA Sarcode

Documentation
Irclude reiraant documents for this Qats Product

VL e Sor this Data Proguct are inciutied i a1 GomniOa0s Maw o SVL 2 IO v 150
Data
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Format

¢ Aamma Sepatssed Vakies)

Extimated sioe 0425 VB
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MG-RAST is similar in
functionality
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Spetirwry | wa ] wa ) ua
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e=

Access to thousands of
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well as prototype protocols
and sites.
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This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.
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REST API: Programmatic Access

http://data.neonscience.org/data-api

* Open access

* Provides product information,
site and within-site information,
documents, and data

* Returns information in JSON
format

* Returns both zipped data
packages and individual data
files

* Recently added endpoints for
access to taxonomic lists and
sample custody histories

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 18 ”m‘u
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NEON CI Software Architecture - | Layers

Publish

'Wlmqummuj |

Process

Store

data servicesgtransport, gueuing

Acquire

n e c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, mm‘u

a major facility fully funded by the National Science Foundation.



20
NEON CI| Software Architecture - Elements

D?_ti?ellzc;r;alz API Website: External

React/Redux Services Drupal Hosts
IS Calc: OS Calc: AOP: Science: Helpdesk:
AirFlow, Java, Nicl Python, Python, Service
JAVA, R IDL IDL, SAS Now

data services,
queues, routing...

Grapes, Logs, Calval:
AOiiIt-'lsoteI into Location Ifl'lzjatlt():lréjtrsn LabView, Box.com
Controllers XLS

Acquire Store Process Publish

ne ‘.’n This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.
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NEON Data Flow in Cl Architecture
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PDR Database — Observations Logical Model

—| Table_x_name_locn_type I

I__

-

|_

ok }—I—D| Entry_method I .'rI Catalog I:
l-{ Ingest_t:ble_def I_'| Message N e e T | Schedule_type  |o—
—| Message _file | -ﬂ: L | Transition_type
Load_group | : | | Messagé_status —* Message_state | | — :
Activity ata_version
_’| - ! —b{ Transition | Nam]lucn I_
— R —
_| ActTy_erove |— _"{ Scheduler_status | Scheduler_state
—| Activity_x_sample | i-| Transtion_status | Result_group |
|
| Field_type | _| Sample_free | ¥ > Pub_table_def
4 Ingest_field_def | |  Field data | Result I E—
v
| MIME_type | 4| Result_x_sample }#| Result_data |
r'y L 4
| Field_x_sample_class | Sample —l-| Source_type |
h
| Sample_class |
| Unit |« ‘ } Pub_ﬁild_def
List_of Values |-1 | Nam_locnl |-l—| 05_threshold |—
F Y
| LoV Ii:: type | | Narrative_status_type |~1—| Locn_taxon l—h| Taxon |
— ¥
S e | | Source_reference I:
.-'=I Taxon_type |-1- —l-l Protocol_category
| FC_process_status | 7y
| — t |—_>| FC_request_type | “—| Taxon_hierarchy |
_reques
| ) | _'_| FC_result_type | | Taxon_rank |4
| FC_record_status | | FC_domain_status | Legend | Values || Metadata H Types || Definitions | Control
| FC_record_result_type || FC_domain_result_type |
i-| Data_type

-

I —
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NEON CI Virtual Machine Resource Pools

neen

NEON Resource Cluster

Non-Backed Up Resource

Pools

rp-non-Prod-

airflowworkers

mp-Prod-

20 VMs

airflowworkers

NORMAL Reservation Priority

14 VMs

VirtuaiCenter

Management

Server
VM

m-infra-Cl-
Criticallnfrastru

cture

Management Cluster

Backed Up Resource Pools

rp-res-

Certification

rp-res-

35 VMs

Development

65 VMs

rp-res-
Integration

NORMAL Reservation Priority

27 VMs

\

acked Up Resource Pools

rp-res-

Production

HIGH Reservation Priority

76 VMs
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Denver Datacenter — Configuration Schema

Storage &

Backup Fabric

1566 FC Fabne AE

Dedl SCHO00 FC SAN
30078 Usadie

Ded FS3000 NAS
Fromt end for SC2000
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a0d DEV £CS)
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10078 Lsanie

Untienos 132
Desct Backug
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=1

Compute
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14 Dol RE30 Compute Nodes 513G RAM 24 comnes
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Dauct YWWars DT Crusler
2 Dwi AE30 Compute Nodes $12G8 RAM, 28 cotes
20 Limuc Ve

Daract VWWara Oracte Cassder
2 Dedl 530 Compute Nodes, 512G3 RAM, 8 cores
16 Lnus Vi

Duct At Moesct VWA InRasiuchas Chuster
3 Dwi RE30 Compute Noces S12GE RAM 28 cares
-100 VM Windows and Linx

Dusct Soare serven
I Cel RE3D

512GE RAM 28 cotes
POR Oracie Cutler

2 Det RE30

512GB RAM. 18 tores
OEL Unux

Portal Cracie Clustar
2 Det RE30

51208 RAM. 18 tores
OEL Lngx

ADF data processing wonatatons
VWedows 10

16« Ded K910

512068 RAM. 16 cores

GFU, BT8 S5O

Mgvect VIEeRae VI Clusiee

2 Cad R730 Nodas 76868 RAM 22 cores

Dual GPU (AMD and Nwaa)

7~2‘> Windows VS, Wintows 10 and Server 2016

{

)

]
1 3

{
L J 3 Nodes Des FX-2

1 Lagacy C1 Ports and DEMgrate

0 ') LOCAL STOAGE

Legacy ndirec XEN Mypanvisus
R7302d servers with locs storape

ne c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network,

a major facility fully funded by the National Science Foundation.
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Cyber Security Overview

Security Strategy — NIST Cyber Security Framework: Identify, Protect, Detect, Respond, Recover
NIST CSF Timeframe — Program in progress — Goal is to address all categories by mid 2019
Perimeter Security — All Ingress / Egress Points are Firewall protected

Cloud Security — Encrypted Connections (TLS 1.0+) to Cloud Apps

Endpoint Security — Anti-malware / Endpoint Controls

Vulnerability Remediation — Constant patching schedule

Email Security — Microsoft Advanced Threat Protection — Phishing, Malware, Safelink protection

© N o Ok WD E

User Awareness — All employees are required to complete annual cyber security training

n e @ n This material is based upon work supported by NSF’s National Ecological Observatory Network, mmu

a major facility fully funded by the National Science Foundation.



NEON CI| & Data Interoperability

1. Across the community of researchers
« Data collection, QA, standardized encoding and uncertainty handling protocols
« Data exchange I/O formats & metadata
« Data processing algorithms, code libraries

2. Between research facilities
« NEON, AmeriFlux and Fluxnet common methods
* Fully compliant metadata provisioning of NEON results to 6 partner host systems
« Participation in meta-analyses of international Cl methods, e.g. workflow objects

3. In active collaboration with aggregators
« DataOne partner and metadata practitioner
« EarthCube, CDF, ESIP, RDA coalition participants

n e ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 26 ”m‘u

a major facility fully funded by the National Science Foundation.



Data Product Collaboration (example)

site-PlI

3 9 -
site-PlI % cos =3 %

NneonN= ¢
National Ecological Observatory Network
vy 4
A % Va
4 B4 'y
.,/,' ' ":\‘ )
site-PI 5/, 0/
&

site-PlI :> T E R

Terrestrial Ecosystem
Research Network

Metzger, et.al. 2017. eddy4R 0.2.0: a
DevOps model for community-
extensible processing and analysis of
eddy-covariance data based on R,
Git, Docker, and HDF5. Geosci. Model
Dev., 10, 3189-3206.

globally inter-
operable,

value-added

data products

Community Connected Development and Operations
(DevOps) approach

https://github.com/NEONInc/NEON-FIU-algorithm
' https://hub.docker.com/u/stefanmet/
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ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network,
a major facility fully funded by the National Science Foundation.
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Data Science Tools and Training:

NEONScience on GitHub

* Open-source code packages to facilitate NEON data access and use

» Access to code used to generate NEON data products

Console Terminal

e neonUltilities R package:

85 files downloaded to /Users/clunch/Desktop/filesToStock10093 ¢ Download data from
Unpacking zip files ‘ NEON API

e e e
Stacking table brd_countdata

Stacking table brd_perpoint ) Merge data fIIeS from
|t e s i e e et et el . e . e . e . 0, . . 8 e . i | 100%

Finished: All of the dota are stacked into 2 tables! P t I API

Copied the first avoiloble variable definition file to /stackedFiles ond renamed as variables.csv Or a Or

Copied the first available validotion file to /stackedFiles and renamed as validation.csv

Stacked brd_countdata which has 74604 out of the expected 74604 rows (100%),

Stacked brd_perpoint which has 5506 out of the expected 5506 rows (100%).

Stocking took 4126218 secs « Convert file format for
All unzipped monthly dota folders hove been removed. . I
Interoperability

n e c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, mmu

a major facility fully funded by the National Science Foundation.
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Data Science Tools and Training:
Tutorials & Workshops

NEQON Ds* tigutes: Training for'the Evolving Needs of the Sciengific

NEON Data Inshtuies

Advance users’ data analysis
skill levels

R TR

&i :
; Y _' - .V
A b g l

Online tutorials for self- RGO e
directed training e | ner-*n ;

Data Institute on-site at Using the NEON AP in R
NEON HQ -

Workshops at meetings and
conferences

Includes training in using the
GitHub.com/NEONScience
packages

n e c’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, ,‘m

a major facility fully funded by the National Science Foundation.



User Community Projects:
Predictive Distributions

Osmunda cinnamomea L. var. cinnamomea Bouteloua dactyloides (Nutt.) J.T. Columbus
Plants

Plants
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(a) Cinnamon fern. (b) Buffalograss

Figure 10: Predictive distributions for plant cover. Symbolism follows Figure 4.

Clark lab: sites.duke.edu/neon/prediction

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 30 ”m

a major facility fully funded by the National Science Foundation.


http://sites.duke.edu/neon/prediction

NEON CI Improvement Plans

Ongoing cyberengineering support
» e.g. better interface to manage sensor metadata; unexpected data gap checks...

Prioritized queue of Cl or Data Product enhancements
* e.g. improve minimum viable products; address tech debt; better algorithms...

Service Management continued expansion/integration
« e.g. more workflow delegation; closer linkage with SOM & monitoring...

Asset management tools & methods assessment
« e.g. mitigate risks of vulnerable sensor installation metadata addressing...

Proposed research & development towards VI version2
« Redesign data acquisition hw&sw (i.e. “GRAPE” data streams)
«  Pilot optimized transition engine & DB
 Upgrade Data Portal platform & tools
« Evaluate CI capacity, connectivity &

offsite disaster recovery options

ne ‘.’ n This material is based upon work supported by NSF’s National Ecological Observatory Network, 31 ”m‘u

a major facility fully funded by the National Science Foundation.
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