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Author reply to the comments by Anonymous Referee #2 of the manuscript

gmd-2016-318

“eddy4R: A community-extensible processing, analysis and
modeling framework for eddy-covariance data based on R,

Git, Docker and HDF5”

by S. Metzger et al.

We thank Anonymous Referee #2 for the valuable feedback on this manuscript. To ensure the
comments result in the intended improvements of the manuscript, we outline below our plans
for addressing them in a revised version. The comments by the reviewer are recited in italics,
followed by our reply in upright font.

We would value further feedback and specification, and are happy to incorporate additional
suggestions.

Reviewer comments

Metzger et al. describe a data processing framework which is illustrated on ad- hoc examples

from NEON’s eddy covariance tower and airborne measurement datasets. Overall this
technical concept seems potentially valuable for streamlining automation of specific data

processing steps from different measurement stations but it is extremely difficult to recognize
the broader scientific values in the current version of the paper as written. I must admit that

I was rather disappointed to find the description of the tools to be fragmented and poorly
supported by the scientific results and conclusions. The whole analysis is very descriptive

and in many cases misleading as to what is possible. There is little effort to synthesize what
an be actually learnt from using the tool other than what its potential applications might be

in the future. Most importantly, the paper does not specify scientific goals and does not even
address the scope of modeling which is what the main interest of the journal’s audience is.

The manuscript seems to need much work to make the results and discussion useful for the
scientific community but could be worthwhile to reconsider after major clarifications. The

other reviewer has already provided a useful detailed guidance how this could be achieved
and I agree with her/him. I also have other concerns which hopefully can be addressed in

the revision.

Author intentions for revision

Many thanks for your summary. Please find specific replies below.
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Reviewer comments

General issues:

1) One fundamental issue in this paper intended for GMDD is that the work is not even

connected to any model or modeling framework. The journal scope does not overlap with
what paper is about or at least the connection is not made clear. Because there is no model,

there is no model version – a requirement of the journal. There are only two words “model”
in the whole paper, one of which is included in the last sentence of conclusions but probably

in a different meaning: “We hope this framework can serve as a *model* for implementing
community-sourced, distributed-development scientific code while combatting the

deficiencies of current computational frameworks that limit accessibility, reproducibility,
and extensibility.”

Author intentions for revision

The authors considered several journals before deciding where to submit our manuscript, and
we came to this decision through taking into account the manuscript types requested on the
Geoscientific Model Development (GMD) webpage. Specifically, we felt that our paper
provides “…utility tools … such as coupling frameworks … with a geoscientific
application”.

We intend to clarify in the manuscript: The framework provides modular processing for
surface-atmosphere exchange data with quality assurance and quality control as foundation
for modelling exercises such as the application example in Sect. 3.2. This includes footprint
modeling (GMD: Kljun et al., 2015), evaluation of large eddy simulations (GMD: Maronga
et al., 2015), machine learning etc. The result is an end-to-end framework for model building,
parameterization and assessment considering the large amounts of theoretical assumptions
in eddy-covariance technique that require corrections to the data. The combination of these
tools to address the concern of reproducibility was a major consideration when submitting to
GMD.

Per suggestion of referee #2 as well as the executive editor, in addition to Sect. 5 Code and
data availability we will include the eddy4R-Docker framework version (0.1.0) also in the
manuscript title.

References:

Kljun, N., Calanca, P., Rotach, M. W., and Schmid, H. P.: A simple two-dimensional
parameterisation for Flux Footprint Prediction (FFP), Geosci. Model Dev., 8, 3695-3713,
doi:10.5194/gmd-8-3695-2015, 2015.

Maronga, B., Gryschka, M., Heinze, R., Hoffmann, F., Kanani-Sühring, F., Keck, M.,
Ketelsen, K., Letzel, M. O., Sühring, M., and Raasch, S.: The Parallelized Large-Eddy
Simulation Model (PALM) version 4.0 for atmospheric and oceanic flows: model
formulation, recent developments, and future perspectives, Geosci. Model Dev., 8, 2515-
2551, doi:10.5194/gmd-8-2515-2015, 2015.

http://www.geoscientific-model-development.net/about/manuscript_types.html
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Reviewer comments

2) It is not apparent how exactly this technical set of workflows adopted by NEON can be
useful for a broader scientist/modeler community and what scientific problems it can solve

as the idea wraps around different open-source products dedicated essentially to crunching
of eddy covariance measurement data. In the abstract, it is promised that the framework is

applicable beyond EC but it is completely unclear how. Maybe one way to overcome this
issue would be to make a strong connection to a modeling framework where measurement

and model outputs are evaluated together or elucidate aspects where this data processing
framework would add to novelty and usefulness for the broader GMD community

3) There are no clear scientific objectives of the paper and the title does not help either
“eddy4R: A community-extensible processing, analysis and modeling framework for eddy-

covariance data based on R, Git, Docker and HDF5”. The use of “modeling framework” is
misleading (see also comment 1) because the paper fails to present any modeling or

prediction which could be achieved from this framework.

Author intentions for revision

We intend to clarify in the manuscript: This suite of packages and Docker image is meant to
provide a modularly extensible flux processing platform as foundation for modeling
exercises (see reply above). The presented framework is motivated by a lack of collaborative
coding and processing code development in the eddy-covariance community.

To address the reviewer comment and demonstrate the ease of applied modelling, we intend
to include an example workflow in form of an interactive R-vignette that executes the
QA/QC model by Smith et al. (2014).

The underlying functions are already included in the eddy4R.qaqc package. In addition, we
plan to highlight the extensibility that can be achieved with the modular packaging of the
eddy4R-Docker framework: the eddy4R family of packages already includes the
Environmental Response Function (ERF) model for flux upscaling to the landscape,
scheduled for future release.

The aim of manuscript is to introduce the novel eddy4R-Docker software framework to
address a methodological rather than scientific question: the portable, reproducible and
extensible processing of eddy-covariance data. For this reason, the GMD journal was chosen,
and three examples of geoscientific applications are provided in favor of a single in-depth
scientific survey.

Based on the GMD manuscript types specifications, as well as existing papers from our
community (e.g., Kljun et al, 2015; Maronga et al., 2015), we are under the impression that
scientific hypothesis testing is not a typical component of a GMD model / framework
description paper. On the other hand a core component of GMD model description papers is
“…evaluation against standard benchmarks…” which is addressed in Sect. 3.3.

http://r-pkgs.had.co.nz/vignettes.html
http://www.geoscientific-model-development.net/about/manuscript_types.html
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Reviewer comments

4) The story basically presents a rather ambitious idea of automating data processing
including quality control. The latter is not shown yet that it already works well so the product

is not yet ready to be fully useful for the community. Once QC is implemented it could be
interesting to see how it is done and how flexible the options are for the user. For instance,

on page 14 L32 it is concluded “Once scientific QA/QC and uncertainty budget is
implemented, the computational expense will likely increase by a factor of two to three. This

suggests that eddy4R performs comparably to other flux processors.” As presented, the value
from another EC flux processor tool is unclear in where it would really help but what is

interesting is that the development is directed to a modeling audience who might also be able
to use this tool if it was better explained. However, without clearly stated goals and sufficient

supporting material to assess its quality and usefulness, it is difficult to evaluate the code
framework for all its ambitious features. The paper is incoherent in its presentation (e.g.

different components, datasets are presented separately without a clear thread creating
multiple fragmented methods and results) and in many places the quality is diverging from

the standards of a scientific paper.

Author intentions for revision

We agree that the implementation of the QA/QC framework would add substantially to the
novelty of the methods included in this initial release of the eddy4R software. The different
use cases were presented to show the flexibility of the processing framework to process both
tower and aircraft flux data. The main idea was to demonstrate that the devOps approach can
be used in scientific software development. We plan to address this by providing an example
of the QAQC implementation in conjunction with the tower fluxes use case. Would this be
adequate to address your concerns?
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Reviewer comments

Specific issues

5) The number of figures seems rather large and not all of them seem necessary. A heavy

detail from different settings and configurations (e.g. Sect. 3.1.1, 3.2.1) could be nicely
summarized in a table. The examples in Figures 9-13 require specific understanding of eddy

covariance and do not help a modeler to adjust the framework for their needs. Even for the
eddy covariance community, it might seem surprising that airborne and tower data can be

automatically compared, because there is a comprehensive quality control that needs to be
performed on these data and it is not easy to automate such EC comparison at different

scales (e.g. Mahrt, 1998), at least without multiple user interactions. For example, in Sect.
3.3 “Validation and verification” it is stated: “eddy4R includes a verification script which

automatically processes subsets of the tower and aircraft data introduced in Sect. 3.1 and
Sect. 3.2, and verifies the results against a reference, e.g. generated with a different

software.” Where is this validation shown? Do you actually mean that you duplicate the
processing (e.g. also with Eddy Pro) or just check selected files for consistency? The

agreement in Figure 13 definitely seems surprising. It almost looks like the same dataset was
plotted against the same dataset? The significant figures inconsistently range from 1 to 5.
R2=1 is surprisingly good but not too meaningful (did you mean 1.0000, 0.9999 or 0.99)? I

am also confused why the measured variables (e.g. w, q, CO2 mixing ratio) are compared
with each other as they should have been the same unless the software interferes with the

measurement data.

6) The data quality control does not seem careful. For example, in Figure 9 the periods of

latent heat and CO2 flux were not rejected when the friction velocities were at their minima
which look definitely below 0.1 m/s on days 114, 115, 116, 119, and other. It is also unclear

what the gaps correspond to (rejected data, power interruption). I would be surprised if it
was not possible to choose an uninterrupted dataset in the NEON’s large EC measurement

network. It also seems weird in the same figure that the general temperature trend is
anticorrelated with sensible heat flux (doy 115-118). Does the data output use normalized

flux units for CO2?

7) The results and discussion also do not focus on the science but rather on what the software

can do before the QC/QA are implemented. The QC/QA are the most important component
of any data processing, so I am a little bit shocked that this has not been done before the

submission and only raw data are reported. It is all about QC/QA so if it does not work well,
the whole infrastructure could be in vain. Was it not possible to wait until the QC steps are

implemented? When will it happen?

8) Sect. 3.2.1 “Algorithm setting and profiling”. Can you define algorithm setting? There is

no model algorithm here. By algorithm you probably mean the data processing routine which
deals with technical issues of EC data handling such as “despiking of unphysical data”. This

and other similar sections can be confusing for the journal readers. It is also unclear what
you mean by profiling in this context as it can also have different meanings (I suppose you

meant vertical profiling of EC fluxes rather than algorithm profiling). The authors should be
careful not to use ambiguous terms and define clearly what they mean by model, algorithm,

and other terms where the meaning is not unambiguous in the modeling context.
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9) The choice of example figures 10 and 11 is not optimal because they are not well explained

or sufficiently informative for the story. The figures are described only superficially what
they represent but are not interpreted scientifically. The blue areas represent high deposition

of methane? I am not convinced it is fair to show these data without the discussion of
uncertainties which are definitely different in airborne and ground fluxes. The results section

3.3.2 are less than a paragraph so it cannot be informative. This should be made more
general or explained much better for general audience of GMD.

10) There are other issues which are uncommon to see in a peer-review paper. For example,
on Page 7, L225-239 the information is shown as bullet points more like a web-based manual

or technical report which almost feels like from a magazine advertising IT Systems. It is
interesting, that not even one paper is cited from the GMD community, and majority of the

references are authors’ own papers published in specialist eddy covariance journals. I think
it would make more sense to send the paper to one of those journals or make a better and

balanced connection to the GMD literature realm. The EC data handling does seem
promising but the approaches vary in various details among the groups so I found the

author’s EC method review particularly unbalanced.

Overall, I like the general concept of the real-time data/model processing framework, but I
expected the paper would be much more than just a teaser of an EC data- processing

framework in progress. The revised paper should be guided by clearly defined science
question(s) through a coherent story thread throughout the paper. If the intention is to

publish the science in GMD, I would strongly recommend the authors to refocus the story on
a solid connection between measurement data and modeling. One example could be a model-

measurement testbed to validate models on observation data which could be very novel and
useful for a larger audience including GMD.

References:

Mahrt L. Flux sampling errors for aircraft and towers. Journal of Atmospheric and

Oceanic technology. 1998 Apr;15(2):416-2

Author intentions for revision

Thank you for your thorough review. We hope that the proposed improvements by focusing
on the devOps approach for collaborative coding and including the QA/QC framework in the
tower use case, in conjunction with our responses would sufficiently address your concerns.
We will certainly work to address all the smaller comments, but we wanted to reply to your
bigger concerns before beginning the work to ensure our plan of action is satisfactory.


