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Eddy-Covariance Measurements ﬂ(".

FLUXNET 2015
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Unaccounted large-scale transport ﬂ(".
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LES study of the energy imbalance

1I0m —
20m —
40 m ——
80 m

2.0

15

1.0

Probability

0.5

0.0

0.2

2.0

1.0

Probability

04 06 038

Scaled sensible heat flux

1.0 12 02 04

0.4

Imbalance ratio
(=]
N

0.6 08 1.0 1.2

Scaled latent heat flux 0

0.3}

0.1}

AT

Karlsruhe Institute of Technology

Surface layer

- AE

0 01 02 03 04 05 06 07 0.8

U/ W,

De Roo, F.,, Zhang, S., Huqg, S. and Mauder, M.: A semi-empirical model of the energy balance closure in the surface layer, PLoS One, doi:10.1371/journal.pone.0209022, 2018.
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LES-based energy balance correction
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Note: only applies for z > 20 m, below,
the correction is scaled with EBR,
analogous to Mauder et al. (2013),
only the new partitioning is different.

® This correction has been incorparted into the Tovi software (Licor
Biosciences Inc., in order to facilitate its application for a large
number of sites.
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Application to Fendt data of 2014 (DE-Fen)

Eddy Covariance
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4-component  Air temperature Instruments
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Energy Balance Closure 2014
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Energy Balance Closure corrected 2014
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Four correction methods are evaluated A\‘(IT

® Measured: no correction is applied

® ECcorl3: Mauder et al. (2013), daily EBR adjustment, only for
unstable conditions, Bowen-ratio preserving

® ECcorl4: Charuchittipan (2014), 30 min EBC adjustment, larger
part of the imbalance attributed to H

® ECcorl8: De Roo et al. (2018), daily EBR adjustment for z > 20 m,
only for unstable conditions, about 2/3 of the imbalance attributed to
H, requires scaling for z < 20 m

Matthias Mauder — Evaluation of energy balance closure correction ‘@ ® Department Atmospheric Environmental Research



9

DE-Fen
Daily ET
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Data harmonization ﬂ(".
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Regression slopes, group 1 ﬂ(".
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Intercepts, group 1 A{]]
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Regression slopes, group 2 &(IT
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Intercepts, group 2 A{]]
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Summary and Conclusions A\‘(IT

® We evaluated a semi-empirical model of the magnitude and partitioning
of the energy balance residual.

® The DeRoo method worked best for the Fendt site.

® However for sites with z > 20 m, the overall magnitude of the imbalance
energy balance residual was underestimated by the DeRoo method.

® A comparison with independent heat flux measurements is still pending in
order to evaluate the partitioning of the imbalance by the different
correction approaches. Hopefully, more datasets will be included in this
analysis in the future.
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