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Introduction

▪ LI-COR is in the business of innovation.
We work closely with our research partners to understand their needs, 

applying our scientific and engineering talents to develop innovative 

solutions to address those needs.

▪ LI-COR mission: “Impacting Lives through Science.”
Together we will move toward a deeper understanding of our fields of 

interest and make an impact on the world.
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Data Processing

▪ Computing 

Fluxes

Raw data

Coordinate rotation

Uncorrected flux computation 

WPL correction

Frequency correction

Corrected fluxes – with QA/AC flags

De-spike

Time delay removal

Sonic temperature correction

Footprint

Quality check – hard flags



Data Processing: EddyPro Software

▪ A collaboration with the community:
LI-COR collaborated with the IMECC consortium, the ECO2S 
team, the Univ. of Tuscia (Italy), and scientists around the 
world.

▪ EddyPro data processing software:
Open-source software developed, maintained, and supported 
by LI-COR Biosciences.

Computes high-quality gas (CO2, H2O, CH4,…) and energy fluxes 
with the Eddy Covariance method.



Data Processing: EddyPro

▪ Performs 24 to 58 processing steps 

to compute accurate flux data and 

avoid/correct potential errors and 

under- or over-estimation of the 

fluxes.

▪ Implementations based on 60+ 

peer-reviewed publications.



Data Processing: EddyPro Software

▪ A community standard:

Widely adopted by researchers with over 5,000 individual 

downloads in 176 Countries and 400+ citations in peer-

reviewed Journals.

Adopted as the standard software for data processing by 

Flux networks including ICOS, AmeriFlux, the Chinese 

Ecosystem Research Network (CERN), and others.

▪ Available for free: download from LI-COR 
at www.licor.com/eddypro

http://www.licor.com/eddypro
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Data Analysis: Common Post-Processing steps 

▪ Quality Control

▪ Meteorological Gap Filling

▪ Averaging Replicates and/or Redundant Variables

▪ Friction Velocity (u*) Threshold Detection

▪ Flux Gap Filling

▪ Flux Partitioning

▪ Energy Balance Closure/Analysis

▪ Footprint Analysis

▪ … 



Is there a Market? (Data Analysis Pain Points)
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Note: For whichever 

‘pain point’ the 

interviewee listed, it 

consumed 20-30% of 

their time…
In summary:

- save me time

- save me money

- make it easier

- make it 

reproducible



Post-Processing: Community Collaboration

▪ Post-processing software goals, in line with EddyPro

strategy and our mission statement: 

▪ Collaborate with the community.

▪ Assist in the furthering of scientific discovery.

▪ Help scientists expand the reach of their new developments to 

a larger community (wider usage) and citing their work



Post-Processing: Community Collaboration

▪ Post-processing software goals, in line with EddyPro
strategy and our mission statement: 

▪ Pull everything together in a single platform.

▪ Design an easy-to-use UI, a highly-visual experience.

▪ Build a robust software.

▪ Provide support through scientific staff and documentation.

▪ Reproducibility, Transparency (open-source), Citable Documentation.

▪ Continual additions, improvements, innovations…



Introducing: Tovi Software

www.tovi.io

Go ahead and get it now!

http://www.tovi.io/
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Tovi Software Collaboration Efforts

▪ Began design and development two years ago.

▪ Collaboration with OzFlux

▪ QC Screening

▪ Meteorological Gap Filling 

▪ Averaging

• Isaac, P. et al., 2017

▪ Collaboration with ICOS, AmeriFlux, Euroflux

▪ U* Threshold Detection and Flux Gap Filling 

• Reichstein, M. et al., 2005

▪ Collaboration with world-class individual scientists

▪ Footprint Analysis

• Kljun, N. et al., 2015.



Tovi Software: Live Demonstration



Tovi Software: Coming Soon



Collaborating with:✓ Unsupervised, scalable, reproducible QC scheme. 

✓ Generates a binary quality assessment to reject or retain data.

✓ Developed and engineered at Univ. of Tuscia, Viterbo, Italy.

✓ Publication is in preparation by D. Vitale et al.

ICOS ETC, Univ. of Viterbo, Italy

source:

Vitale et al., 2017, EGU 

ICOS Quality Check



Collaborating with:
✓ Change Point Detection algorithm after Barr et al., 2013(*).

✓ Developed in collaboration with AmeriFlux and ICOS networks.

ICOS ETC, Viterbo, Italy

AmeriFlux Data Team, LNBL, CA, 

USA

(*) Barr A. et al., 2013, Agr For Met, doi: http://dx.doi.org/10.1016/j.agrformet.2012.11.023

u* Threshold –CPD Method



Collaborating with:

source: Helbig et al. 2017, GCB 23, 

2413‐2427

✓ Footprint fractions from a given land cover type can be used to 
interpret the data. 

✓ Fluxes can be allocated to a given land cover type, based on 
footprint fraction.

source: Kljun et al. 2018, OPTIMISE 

Final Conference  

Prof. Natascha Kljun Lund 

Univ.

Footprint-Based Flux Allocation



Collaborating with:
✓ NEE partitioning into GPP and Reco. 

✓ “Night-time” and “daytime” methods.

✓ Python code developed by AmeriFlux and ICOS data teams.

ICOS ETC, Viterbo, Italy

AmeriFlux Data Team, LNBL, CA, 

USA

Source:

Bhattacharyya et al. 2013, Current science 104(1):67-

75

ICOS/AmeriFlux NEE Partitioning



Collaborating with:
✓ R library for EC flux post-processing.

✓ Developed by the Biosphere-Atmosphere Interactions and 
Experimentation at Max Plank Institute for Biogeochemistry.

✓ Engine of the “MPI-BGC online gap-filling and partitioning” tool.

✓ u* threshold detection, flux gap-filling and partitioning, 
uncertainty estimation.

(*) Wutzler T. et al., 2018, Biogeosciences, https://doi.org/10.5194/bg-2018-56

Max Plank Institute Jena, 

Germany

NEE NEE, u* > u*t NEE, gap-filled GPP Reco

u* threshold 

detection
gap-filling partitioning

REddyProc (*)



✓ R library for Physical and Physiological Ecosystem Properties
from Eddy Covariance Data.

✓ Developed by Jürgen Knauer at Max Plank Institute for 
Biogeochemistry, Jena, Germany.

> Aerodynamic Properties

> Surface Conditions

> Evapo-transipration 

> Water Use Efficiency

> Physiological Variables

Bigleaf: https://cran.r-project.org/web/packages/bigleaf/index.html

Collaborating with:

Max Plank Institute Jena, 

Germany

Bigleaf



Collaborating with:

MPI, Jena, Germany

Arpa Val d’Aosta, Italy

(*) Filippa et al. 2016, Agr For Met, doi: https://doi.org/10.1016/j.agrformet.2016.01.006

✓ R library for Physical and Physiological Ecosystem Properties
from Eddy Covariance Data.

✓ Developed by Jürgen Knauer at Max Plank Institute for 
Biogeochemistry, Jena, Germany.

Collaborating with:

ARPA Val d’Aosta, Italy

Max Plank Institute Jena, Germany

Phenopix (*)



Tovi Software: Free Trials or Purchase

▪ www.tovi.io

▪ Several options

http://www.tovi.io/


Tovi Software: Free Trials or Purchase

▪ www.tovi.io

▪ More Video Tutorials

▪ Full-year Data Set

http://www.tovi.io/


Tutorials –wwww.tovi.io



Questions


