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1 Overview

1.1 Introduction

The Large Eddy Observatory, Voitsumra Experiment 2019 (LOVE19) was the first full
deployment of the "Large Eddy Observatory" (LEO) concept by DarkMix for observing
atmospheric properties on similar scales as Large Eddy Simulations (LES). From this
similarity in the resolved scales, the experiment earned the nickname of the Large Eddy
Observatory.
The primary scientific objective of LOVE19 was to understand the role submeso struc-

tures play in the weak-wind and stable boundary layer (wwSBL). Turbulence in the
wwSBL does not follow assumptions like stationarity and Taylor’s hypothesis. Instead,
the occurrence of non-turbulent, submeso structures plays a governing role in the gen-
eration of turbulence. One of the key research needs for this problem are observations
in which turbulent motions can be separated from the submeso motions on a distributed
basis. To this end, LOVE19 featured a large array of Fiber Optic Distributed Sensing
(FODS).
This document is intended to act as a companion to the Earth System Science Data

(ESSD), filling in many of the more nuanced details that are glossed over or omitted in
the peer-reviewed publication. We attempt to avoid repetition between these documents
when possible. Unfortunately, since this document needs to be included as part of the
published data with a DOI prior to the submission of the ESSD paper, we cannot include
a direct reference here. Please see the DOI repository for a reference to the ESSD paper.
This Documentation also plays the dual role of being the internal documentation for

the DarkMix project as well as the external documentation for the Zenodo repository.
Consequently, direct references to scripts and data may not be fully accurate for the
Zenodo repository. Certain detailed data processing scripts are only available internally
to DarkMix (i.e., the DarkMix-only-scripts directory) as they are intended for tracking
the data processing from the original, raw instrument output to the refined data in
the Zenodo repository, but are not necessary for understanding the Zenodo repository.
Additionally, the Zenodo repository requires a "flat" structure, i.e. no subdirectories. As
a result, the paths to data reported are only relevant internally to DarkMix but the file
names specified are still correct for the Zenodo repository. Finally, due to the flat nature
of the Zenodo repository, the DTS data were aggregated to daily intervals and archived
as .tar.gz files.

1.2 Experiment Goals

The scientific and technique goals of the experiment are more thoroughly explained in
the ESSD paper that accompanies this data set. Here we only briefly summarize the mo-
tivation and site description, which are explained with more details in the accompanying
ESSD paper.
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1.2.1 Technical goals

1. Environmental deployment and testing of the distributed wind direction method
using microstructures applied to an actively heated fiber optic cable

2. Second ever actively heated fiber observations of distributed wind speed, with im-
provements in technique such as vertically-oriented fibers and paired-fibers with
identical radiative properties.

3. Using the tethered balloon-carried fiber optic cable to connect between observations
of the surface layer and the remote sensing of the upper boundary layer.

1.2.2 Science research questions

1. What are the factors necessary for including in the next theory of turbulence that
is capable of describing turbulence in the weak-wind, stable boundary layer?

2. Are submeso scale motions observed at the surface driven by motions aloft (top-
down) or are they driven by factors at the surface and propagate upwards (bottom-
up)?

3. What factors drive meandering in the wind direction?

1.3 Site Description

LOVE19 was built at the bottom of a broad valley in the Fichtelgebirge mountains
in Germany. The experiment site was a grass field approximately 200m by 300m at
the bottom of a 40m hill which rose to the south of the site, which carries the name
’Rußwiese’. The crop cover was predominantly perennial agriculturally-used grass. To
the southeast of the site was a forest patch. Grass fields bounded the field on all other
sides. The creek ’Eger’ formed the northern boundary of the field. Throughout the course
of the experiment the grass within the site was not cut. The grass peaked at a height of
0.65 to 0.75 m near the automatic weather station. Other parts of the field had grass up
to a meter, although this was not documented.
LOVE consisted of 3 Distributed Temperature Sensing (DTS) instruments (x2 Silixa

Ultimas and 1 Silixa XT) observing approximately 6km of fiber optic core (section 2),
a SODAR-RASS (section 4), wind LIDAR (section 4), ceilometer (section 4), a tethered
balloon with a fiber optic cable (section 4.11), CSATs mounted on a 12m tower (section
3), and a full suite of standard meteorological observations (section 3). The relative
location of these elements is given in Figure 1.1. The temporal availability of the various
observational elements is given in Figure 1.2.

1.4 Coordinate Systems and Data Dimensions

All data are in netcdf format with dimensions of either xyz and time (for the DTS
data) or a height above the surface and time (i.e., the remote sensing data). Each xyz

2



Figure 1.1 An overview of the elements available within the LOVE19 data repository.
Note that this �gure is from the ESSD paper and only provided here as a convenience.

Figure 1.2 An overview of the data availability for the LOVE19 elements. Note that
this �gure is from the ESSD paper and only provided here as a convenience.
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