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Comment from Referee #1: A question I would like the Authors to consider is related
to budget closure that is a notorious issue of flux tower measurements and not an
issue present in short-term forecast as produced by reanalysis (in which budget closure
is numerically imposed). Is there a positive effect on a better closure of the energy
budget as results of the gap filling and downscaling method? I realise that to answer
this question there are other measured FLUXNET quantities involved (e.g. turbulent
fluxes) that are not part of the forcing. However this could allow to qualify the proposed
methodology also with respect to the energy closure.
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Author’s response: We thank Referee #1 for this interesting remark, which relates on
the manuscript section ‘Checking for data quality’. The energy balance closure at site
level is indeed a research question, which has been studied and discussed in several
publications (Charuchittipan et al., 2014; Foken, 2008; Stoy et al., 2013; Twine et al.,
2000; Wilson, 2002) but not fully solved yet. As mentioned by the reviewer, to address
this question, there are variables needed, mostly surface heat fluxes (ground, sensible
and latent heat flux) but also upward longwave and shortwave radiation that are not
considered in our dataset. However, the downscaling approach proposed in this paper
is designed to detect and remove biases between ERA-interim and site level data for
the downward longwave and shortwave radiations. Do large differences between ERA-
interim and Fluxnet data for these two variables may indicate that the Fluxnet data is
biased, which could impact on the energy balance closure? We don’t think so and for
two reasons: first, there are several good reasons for not expecting that ERA-interim
and Fluxnet dataset match well for the downward radiation. For instance, the aspect
of the terrain that cannot be accounted for in the ERA-interim reanalysis, impacts on
the downward radiation received at the surface. Second, at most Fluxnet stations,
the net radiation term that is needed when calculating the energy balance closure,
is directly measured by a net radiometer and not inferred from its four components.
Consequently, at Fluxnet stations, measurement error on the downward radiation will
not propagate on the net radiation measurement. For the reasons explained above, we
think that it is rather impossible to connect the bias between ERA-interim and Fluxnet
to problems related to the energy balance closure. Consequently, we prefer to not
mention this issue in the Discussion section.

All the other minor comments addressed by Reviewer #1 will be accounted for in the
revised manuscript.
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