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Energy balance closure problem of EC measurementg(".
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® Linking of local fluxes with organized boundary-layer structures
® Large heterogeneities induce BL motions: penetration to surface?

® Small: blended but local?
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Data from measurement site Fendt in the pre-Alps ("-

® German environmental monitoring network TERENO [Zacharias e.a. 20kt enmooo

® Intensive campaign ScaleX in summer 2015 and 2016 [Wolf e.a. review|

Topography and measurement domain of Fendt
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In complex terrain: a volume approach ﬂ("'
to determine the simulated surface energy budget =V\1 1

Turbulent f!ux with syb grid contribution (:=250m)
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® Study of idealized surface flux heterogeneity ver oositione ar e ong Lim] ﬂux'[K el
and its influence on the energy budget

® Parameter study of variable surface heat flux sooo
on tower measurements (318 cases)

® Main parameters: scales and amplitude E
® Towers at up/downdrafts/borders
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® Domain: 6 X 6 x 2.4 km3 periodic in xy

® 10mgrid; 1 Hz;5x 1hrintervals 1000
B C.v.gridpoints5x5x5
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O(km) heterogeneity induces a circulation affecting ﬂ("'
the energy budget, but the tower position matters =A%
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® Heterogeneity of smaller scale O(hm)
appears blended at tower height

® Smaller imbalances (ca 10%) and
the tower budget appears more uniform
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Variability of turbulent fluxes at scales smaller ﬂ("'
than the quasi-stationary up- and downdrafts

Topography and measurement domain of Fendt

4-hr averaged w(x,y) for - = 500 m

4-hr averaged w(x,y) for - = 110 m above ground™
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Variability of turbulent fluxes at scales smaller ﬂ(".
than the quasi-stationary up- and downdrafts

30 min. averaged w'T(z,z) for westerly wind
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Conclusions A\J(IT

Karlsruhe Institute of Technology

® Idealized simulations to investigate
the influence of surface heterogeneity on energy budget
® Position of tower matters
® EBR down to 0.7 as in reality (but at z_ m = 50 m)
® Flux-divergence has to be considered as well

® Realistic complex terrain from site experiment to investigate
the influence of boundary-layer structures on turbulent flux

® Turbulent flux varies in space and time
at scales smaller than the quasi-stationary up- and downdrafts

® Local structures in 30 minute averaged turbulent flux fields
that penetrate down to the surface

® Qutlook: confirmation at higher resolution
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