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of the convective boundary layer

Tessa Rosenberger?, Thijs Heus?!, Dave Turner?, Tim Wagner3, Siwei He?#, Julia Simonson?4
ICleveland State Univ, 2NOAA Global Systems Laboratory, 3Univ. Of Wisconsin - Madison, *Univ. of Colorado Boulder

a6, 108, ol T dz, @“w — ) Goal: Use LES single columns to inform observational
a o N - + . practices in studying the CBL heat and moisture
“ VLS =t | Surf “t | Enty v i
" budgets
(MicroHH: Van Heerwaarden et al. 2017)
Large Scale (Advection)
08 August 2017 1400 CDT - 1700 CDT
From 64 Columns
144 ;
Minimize|Closureof Mixing Diagram . =
(Betts 1993; Santanello et al. 2009; s 0
Wakefield et al. 2023) o os]
o3
e Compare surface flux methods T o6
Q
® EXtra pOIated = 0.4 1 —— 5calar Value
—— Surface Flux
e Surface layervalue 02 ] _ — Large Scale
. : Entrainmen!
« EntrainmentFlux Methods e AT Entrainment 2
b NOrmaIiZEd by Zi _05 0.0 0.5 10 15

i 1
* Runningaverage AL,q (KJkg™")

X F .
Q &,
S LLLLLLL S
- .,"
s -
o
7 - L
oA S
> o
1964



2.001 s 2.00 -
Entrainment Flux /

1757 calculation Methods 1.75 -
E 1501 * Normalized 150 Surface Flux
p Calculation
L _
& 1.2 1.25 - Method
()
0 1.00 -
= . 1.00 -
g Different
%‘ 0.75 window 075 - Extrapolated
§ o ——| averaging to Surface
- - sizes 0.50 A

0.25 05

0.00 — L

T T I I | D.ﬂﬂ T T T
6 8 10 12 14 16 18 20 304 306 308
Hour (CDT)
._T\H

_An %

.
_‘\
3F
— - \»

b ) o

1964

‘hJ\\i



Morning (800 to 1200 CDT): Surface Flux Methods
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Afternoon (1400 to 1700 CDT): Surface Flux Methods
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Entrainment Flux Methods
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Morning — Single Column

Closure of Sensible Heat vs. Closure of Latent Heat
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Conclusions

* Normalized entrainment
fluxes

* Extrapolatedsurface
fluxes

* Atleast 10 min averaging
window

*  Average single column
overestimates latent heat
and underestimates
sensible heat

* Significantly more
variability in latent heat
than in sensible heat

Future Work

* Evening

* Spacing and number of
columns

« LSM
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