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Objective
The STSM has the main goal of analyse the results obtained over several months field
experiment of a comparison study performed with two similar equipment’s measuring
turbulent fluxes in parallel over a boreal lake in Finland. The measurements covered
the periods of open water, ice/snow formation, ice/snow cover, ice/snow break and
again open water. This mission has also the objectives of a preparation of joint
manuscript about the abovementioned results and the collection of the equipment of
the candidate institution back to Portugal.

Work Carried Out
During this STSM the evaluation of data obtained from both instruments, an open-path
from Évora University and a closed-path from Helsinki University, was carried out. Heat
and carbon dioxide turbulent fluxes over the lake Vanajavesi (Finland) were discussed
for different times of the year with special attention on ice/snow covered period. The
draft of a manuscript was also discussed within the results obtained. The equipment of
the candidate institution was dismounted from the lake Vanajavesi and returned to
Portugal.

Main Results
First results shown that heat fluxes are comparable between both equipment’s. As
expected, and illustrated in Figure 1, very low heat and carbon dioxide fluxes were
found over ice/snow covered lake (Salgado et al., 2016). Carbon dioxide fluxes shown
differences, with a higher range of values found for open-path than for closed-path
sensor (see Figure 2). According to Helbig et al. (2016) a bias was found on open-path
CO2 fluxes and to improve the agreement between open and closed-path sensors the
fast-response air temperature (instead of slow-response air temperature) should be
used in the absorption-to-CO2 density conversion. This approaches was tested in our
datasets and decreases the differences between CO2 fluxes (improved the agreements
between both sensors). Nevertheless, the differences remain significant (see Figure 2)

and a deeper discussion is still open on the possible effects of temperature and water
vapor on carbon dioxide flux bias for the open-path sensor.

Figure 1: 30 minutes latent heat flux in January with open-path sensor. The lake start
freezing on December 30, and was completely frozen by January 5.

Figure 2: Scatter plot between CO2 flux obtained with open-path sensor with fastresponse air temperature and closed-path sensor. For the period in January, February
and March).

Foreseen Publications
The resulting dataset from the comparison study will be used to produce a joint
manuscript between both institutions. In terms of heat and carbon dioxide flux
computations from both equipment’s using the same method and taking in account
the new corrections for the open-path sensor.

Future Collaboration
It was discussed the possibility to have parallel measurements (with same instruments)
in a Portuguese reservoir with very different features and purposes. These can be very
interesting for the ongoing exploration of the carbon dioxide bias for the open-path
sensor because higher values of temperature and water vapour can be found in this
reservoir (Salgado et al., 2014).

Confirmation by the host Institution of the successful execution of the
STSM
The host institution, represented by Ivan Mammarella, confirms that the main goal of
the STSM was achieved.
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