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Background

Energy balance gap
Eddy covariance (EC) method

— commonly used to measure latent & sensible heat fluxes

— systematically underestimates fluxes
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Imbalance Model

De Roo et al. 2018 (PLOS One): Margairaz et al. 2020 (Bound-Layer Meteorol):
Model for homogeneous surface Developed heterogeneity parameter
— Imbalance as a function of atmospheric stability _gly AT
(u+/ws) and measurement height (z/z,) a ng T
U, Uu, A
[\z,— | = F1 —_ FZ — 7, [K] 284 286 288 290 292 204 296
W* W* Zl . [ — T T
6 (b) Surface layer 0.2 (a) Sensible heat
E4
2
] %
=: - - oz [km] x [km]
] 01 & 0.3 , :
¥ A A - § -HT-X-s800 - © - HT-X-5400 HT-X-5200
8 00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 8,0 ~ 1.0 2.0
s fw. <Iy(z,y,2 Bo,u, /w.)>/Fig(u. /w,) 1 i 1‘0 100
H
TECHNISCHE v us Su ﬁ
UNIVERSITAT IEnns(iirtguyt&l_3 (a)lfagflzg‘laggsaasneéj l\(jlei;:ritlgrg?/,geTrL]Jegress?jerrfa/clijise Wanner Slide 3 ?oR nECS('__‘D'tEN
DRESDEN EGU General Assembly 2022 // May 23, 2022 P



Imbalance Model
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Wanner et al. Incorporating the effect of heterogeneous surface heating into a semi-
empirical model of the surface energy balance closure. PLOS One. accepted
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Application to field data

measured fluxes Station measured corrected
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- Butterworth et al. 2019, Connecting Land-Atmosphere
Interactions to Surface Heterogeneity in CHEESEHEAD19, BAMS,
doi: 10.1175/BAMS-D-19-0346.1

TECHNISCHE Energy Balance Gap Based over Heterogeneous Surfaces DRESDEN ﬂ
UNIVERSITAT Institute of Hydrology and Meteorology, TU Dresden / Luise Wanner Slide 5 concept
DRESDEN EGU General Assembly 2022 // May 23, 2022 ~h



Application to field data
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measured fluxes
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http://co2.aos.wisc.edu/data/
CHEESEHEAD-incoming/map/description.php
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Outlook
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Lacunarity
Heterogeneity scale in model # heterogeneity scale in landscape

— Update scaling functions with lacunarity instead of

patch size
— See talk of Hawwa Kadum (next)

Latent heat flux
— New idealized LES to derive scaling function for latent heat flux

— .energy balance” correction for CO,?
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