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CHALLENGE ADDRESSED — WHAT IS PHENOLOGY

Arbutt

A series of PhenoCam images from February, May, July, and October 2013 at the
Arbutus Lake site in New York. https://doi.org/10.3334/ORNLDAAC/1689

Phenology is the study of the
timing of recurring biological
events and how they are

influenced by environmental
conditions, especially climate



https://doi.org/10.3334/ORNLDAAC/1689
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CHALLENGE ADDRESSED - USE OF PHENOCAMS
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Richardson, A, et al. (2018). https://doi.org/10.1038/sdata.2018.28
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* Can be monitored using
cameras

e Global Network (~ 700 sites).
Only 15% of sites are in EU,
mainly ICOS and eLTER.



https://doi.org/10.1038/sdata.2018.28

SOLUTION - TOWARD A NEW CAMERA AND PIPELINE

* Current standard cameras: US-made, high cost, low flexibility, not designed for ecological
monitoring.

* Developed open cameras: open-source hardware & software with FAIR data management,
low cost.




SOLUTION - ICOS CARBON PORTAL
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ICOS data portal search, preview, download data objects

Filters. Advanced

Data origin

Project @
1COS x

Station of origin @

7 items)

Station class @
1COS x

Ecosystem type @
(5 items)

Responsible country
(4items)

Data submitcer @
(5 items)

Sampiing height (meters) @

Data types

Data type @

=N -]

Searchresults  Compac map

Data objects 1t0 20 0f 3438 % (&

45 Submission time ~

Daily phenocam image set from Hyltemossa
Phenology camera images
W Ecosystemdata @ Level0 [)SE-Htm_PHEN 20260222 L18 FO2zip (4 2026-02-22

Daily phenocam image set from Hyltemossa
Phenology camera images
W Ecosystemdata @ Level0 [)SE-Htm_PHEN_20260222_L17_FO1.zip £ 2026-02-22

Daily phenocam image set from Selhausen juelich
Phenology camera images
W Ecosystemdata @ Level 0 [ DE-RUS_PHEN_20260222_ L01_FO1.zip [ 2026-02-22

Daily phenocam image set from Vielsalm
Phenology camera images
W Ecosystemdata @ Level 0 [)BE-Vie PHEN_20260222 L13 FOl.zip (9 2026-02-22

Daily phenocam image set from Lonzee
Phenology camera images
W Ecosystemdata @ Level0 [)BE-Lon PHEN_20260222 L09_FO1.zip (4 2026-02-22

ICOS Carbon Portal is now receiving daily images from a small set of ICOS stations, all

equipped with the standard US made camera.




RESULTS — CAMERA PROTOTYPE

A new phenocam: activities led to the selection and design of a new camera for
phenological observations. Prototype under finalization for final field test




RESULTS — IMPROVED PIPELINE 2 OSCARS
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Phenology
image = data
processing products

Before: complex pipeline, FTP only transfer

Under development: clean pipeline with FAIR data
and secure protocols (SFTP, SSH)




RESULTS — OPEN ACCESS

@

O icos-etc Q||I8|~
Overview [J Repositories 11 3 Projects @ Packages A Teams AR People 13
e ICOS Ecosystem Thematic Centre
Ecosystem
Thematic The Ecosystem Thematic Centre of the European Research Infrastructure ICOS
Centre

A 19 followers

Popular repositories

RFlux Public
Forked from domvit81/RFlux

An R package for processing and cleaning eddy

covariance flux measurements

OrR W32 ¥5

ONEFlux Public
Forked from fluxnet/ONEFlux

Open Network-Enabled Flux processing pipeline

®C ¥s

FFP-utils Public

Functions to manipulate data from the ICOS

@ Italy, Belgium, France 69 http://www.icos-etc.eu B info@icos-etc.eu

Partitioning_ANN Public

Partitioning using ANN

OMATLAE W7 %1

EC-Flux-nonICOS Public

Utility for processing non-ICOS formatted files with
the RFlux package. Converts any raw data native
format to that one usable as input to RFlux and
verifies the compliance of the respective metada...

OrR W5 %1

STORAGE-Flux Public

R based tool for calculating storage fluxes

The ICOS ETC GitHub will host:

* Code for the management of
the new camera and
(meta)data submission

* Code for the data processing
and products preparation

* Design of the new camera
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