Ecosystem
Thematic
Centre

ICOS Ecosystem Station Labelling Report

Station: BE-Lon (Lonzee)

Viterbo (Italy), Antwerp (Belgium), Bordeaux (France), October 25" 2017



Description of the Labelling procedure

The Step2 procedure has the aims to organize the building the station in accordance with the ICOS
Instructions, to establish the link with the ETC, and to validate all the data formats and submission.
Furthermore, it involves also defining the additional steps needed after the labelling to complete
the station construction according to the station Class. During the Step2 a number of steps are
required and organized by the ETC in collaboration with the PI.

Preparation and start of the Step2

The station started the Stepl of the labelling on May 11™ 2016 and got the official approval on
August 28™ 2016. The Step2 started officially on November 29" 2016 with a specific WebEx
between the ETC members and the station team members where the overall procedure was
discussed and explained.

Team description

The station Pl has to describe the station team and provide the basic information about the
proposed station using the BADM system. The submission is done using a specific ICOS interface.

Sampling scheme implementation

The sampling scheme is the distribution of points in the ecosystem where a number of
measurements must be done. It is composed by two different type of sampling locations: the
Sparse Measurement Plots (SP) that are defined by the ETC following a stratified random
distribution on the basis of information provided by the Pl and the Continuous Measurement Plots
(CP) where continuous measurements are performed.

Measurements implementation

The measurement of a set of variables must be implemented in the Step2 labelling phase. The
compliance of each proposed sensor and method is checked by the ETC and discussed with the Pl
in order to find the optimal solution. In case for specific reasons it is not possible to follow the
ICOS agreed protocols and Instructions an alternative solution, equally valid, is defined and
discussed also with the MSA if needed.

Once the sensors and methods are agreed the station Team has to implement the measurements
using calibrated sensors, submit the metadata to the ETC and start to submit data Near Real Time
for the continuous measurement. Also vegetation samples must be collected and shipped to the
ETC chemical laboratory in France. The list of variables to be implemented during Step2 is
reported in Table 1. Adaptation of the table to specific ecosystem conditions are possible and
always discussed with the Pl and the MSA.

In addition to the variables reported in Table 1 there is an additional set of measurements that are
requested and that must be implemented after the labelling in the following 1-2 years. For all
these variables (in particular for the soil sampling) an expected date and specific method to be
used is discussed and agreed before the end of the Step2 process.



Table 1 — Variables requested for Step2

Group Variable

Turbulent fluxes

Storage fluxes

SW incoming

LW incoming

SW outgoing

LW outgoing

PPFD incoming

PPFD outgoing

Air temperature

Relative humidity

Air pressure

Total precipitation

Snow depth

Backup meteo station
Soil temperature profiles
Soil water content profiles
Soil heat flux density
Water table depth
History of disturbances
Site characteristics History of management
Site description and characterization
Green Area Index
Aboveground Biomass
Sample of leaves

Leaf Mass to Area Ratio

EC fluxes CO2-LE-H

Radiations

Meteorological above ground

Soil climate

Biometric measurement

Foliar sampling

Additional variables for Class1 stations

Radiation SW/PPFD diffuse
Meteorological Precipitation (snow)
Biometric measurement Litterfall

Data evaluation

Stations entering Step2 have been already analyzed during Stepl of the labelling but the optimal
configuration and the possible presence of issues can be checked only looking to the first data
measured. For this reason a number of tests will be performed on the data collected during the
Step2 (NRT submissions, that can be integrated if needed by existing data) and the results
discussed with the Pl in order to find the best solution to ensure the maximum quality that is
expected by ICOS stations. Four tests are performed:
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During the fluxes calculation the raw data are checked by a number of and some of them will lead
to data exclusion and gaps. It is be calculated the number of half hours removed by these QAQC
filters and the target value is to have less than 40% of data removed. If the test fails, an in depth
analysis of the reasons is performed in order to find solutions and alternatives.
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The Target Area is the area that we aim to monitor with the ICOS station. The test will analyze
using a footprint model (Klijun et al. 2015) the estimated contribution area for each half hour and
check how many records have a contribution coming mainly from the target area. The target is to
have at least 70% of measurements that are coming mainly (70% of the contribution) from the
Target Area. If the test fails, a discussion with the Pl is started in order to find solutions and
alternatives, in particular changing the measurement height or wind sectors to exclude.
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The aim is to identify areas that are characterized by different species composition or different
management (and consequently biomass and density) and analyze, using the same footprint
model (Kljun et al. 2015), the amount of records coming from the different ecosystems, checking
their representativeness in terms of day-night conditions and in the period analyzed. The target is
to get, for the main ecosystem types, at least 20% of the data during night and during day and also
distributed along the period analysed. If not reached, a discussion with the Pl is started in order to
find solutions and alternatives, in particular changing the measurement height or wind sectors to
exclude.
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The CPs must be as much as possible representative of the Target Area and this will be checked on
the basis of the results of the site characterization, in particular in relation to species composition,
biomass and management. The target is to have the percentage of the two main species and their
biomass in the CP not more that 20% different respect to the measurements done in the SP plots.
In case the CPs proposed do not represent a condition present in the Target Area they are
relocated or one or more additional CPs can be added.



Station Description

The station with ICOS code BE-Lon is called Lonzée and located in the Vallonia part of Belgium, in
the Province of Namur, Hesbaye region. It is a cropland of 11.8 ha with coordinates in WGS84
system: Latitude 50.55159°N, Longitude 4.74613°E. The quote above sea level is 167 m. The offset
respect to the Coordinated Universal Time (UTC) is +01. The cropland has a 4-year rotation
between sugar beet (Beta vulgaris L.), winter wheat (Triticum aestivum L.), potato (Solanum
tuberosum L.), and winter wheat (Triticum aestivum L.). In Figure 1 a representation of the crop
after the tillage and of the instrumentation present is shown.

Figure 1 - the BE-Lon tower

Team description

The staff of the site has been defined and communicated in March. It includes in addition to the
Pl, two CO-PI, the Manager, the technical-scientific staff and the affiliate staff. Below the summary
table of the Team members is reported.

Table 2 - Description of team members roles at BE-Lon

Bernard Heinesch | Gembloux Agro-Bio Tech, Univ. of Liege Pl DATAPROC
Bernard Bodson | Gembloux Agro-Bio Tech, Univ. of Liege CO-PI BIOMASS

Bernard Longdoz | Gembloux Agro-Bio Tech, Univ. of Liege CO-PI SOIL
Anne De Ligne Gembloux Agro-Bio Tech, Univ. of Liege MANAGER DATAPROC




Tanguy Manise Gembloux Agro-Bio Tech, Univ. of Liege SCI-ANC BIOMASS
Henri Chopin Gembloux Agro-Bio Tech, Univ. of Liege DATA MICROMET
Thibaut Thyrion Université catholique de Louvain TEC-ANC BIOMASS
Aurélie Bachy Gembloux Agro-Bio Tech, Univ. of Liege | AFFILIATED
Benjamin Bergmans | Institut Scientifique de Service Public AFFILIATED
Benjamin Dumont | Gembloux Agro-Bio Tech, Univ. of Liege | AFFILIATED PLANT
Christian Roisin Centre Wallon de Rech. Agronomiques AFFILIATED LOGISTIC
Fabian Lenartz Institut Scientifique de Service Public AFFILIATED
Margaux Lognoul | Gembloux Agro-Bio Tech, Univ. of Liege AFFILIATED DATAPROC

Spatial sampling design

For the spatial sampling scheme design the BE-Lon Team proposed, in addition to the Target Area
(TA), a set of small areas to be excluded from sampling (EA). No continuous measurement points
(CP) have been reported. Figure 2 shows the spatial extent and position of such features, in
relation to the actual site area. The total TA surface was 17.93 Ha and the total EA surface was 511

m?2.
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Figure 2: Map of proposed spatial features for BE-Lon.

The whole area excluded from the placement of sparse measurements plots (SP-I) comes from the
sum of the EA as uploaded by the Pl and a 10 m buffer around the TA border so as to ensure SP-I
centers to be at least 10 m far from any borders. After the effective area (SA in Figure 3) have




been partitioned into 10 geographically compact, randomly generated sub-areas of equal size, 20
SP-1 locations were randomly extracted (2 within each sub-area).
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Figure 3: Location of proposed sampled sampling points. The box at the top-left corner shows the
stratification of the TA into 10 sub-areas of equal size and the respective SP-I sampled locations.

The actual location of the sampling points that the Station Team performed in the field, perfectly
matched with the proposed design (max SP-I offset of 15 cm and average SP-I offset of 7.1 cm).
Such points coordinates are currently definitive and used for specific vegetation and soil
samplings. 2 CP have been reported subsequently, their number and position is compliant with
ICOS and have been accepted.

Station implementation

Eddy covariance:

BE-Lon station has been performing eddy covariance (EC) measurements with ICOS-compliant
instrumentation since 2016. The sensors (ultrasonic anemometer Gill HS and infrared gas analyser
LICOR LI-7200, Tab. 3) for turbulent measurements of CO2 flux, sensible (H) and latent heat (LE)
have been calibrated in March 2017, then less than 2 years ago according to ICOS Instruction. On
the position of EC system the ETC found that the suggested location was not optimal due to the
presence of big control boxes for the instrumentation in the vicinity and also to a big area with no
vegetation surrounding the tower and likely included in the footprint. The station Pl made a
commitment to change the position of the EC tower in a more favourable position for EC
measurements within the end of the year, optimising the orientation of the sonic and manually






