Shallow trade cumulus: BOMEX

Barbados Oceanographic and Meteorological Experiment (1969)
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LES of nonprecipitating BOMEX trade cumulus

q, (g/kg)
0.0 30 60 90 120 150 1B.0
2500 ) T l_l ) ) T 2500 1 T
e " [
- - qv g —a 1
2000 F 2000 1
: Inversion |
— - Layer —_ i ]
g 1500 | < 1500 i
o 3 , L —_ o ] 4
= y; "-'g f
£ 1000 - Conditionally {1 @ 1000 -
Unstable 1 . i
Layer ;
500 | 500| -":r, ]
Mixed Layer ! i |
i
o L ) X ! ! ! PN S S T R
298 300 302 304 308 308 310 10 8 6 -4 -2 0 2
8 (K) u (m/s) v (M/s)

FiG. 1. Horizontally averaged vertical profiles of € and ¢, (a) and the 4 and v components of the velocity (b) at time ¢ = 0 h (full lines), r
= 3 h (dotted lines), and ¢ = 7 h (dashed lincs). The circles and equares are the obhserved values. The thin fine in (b) is the prescribed

gcostrophic wind profile.
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BOMEX LES profiles
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BOMEX LES profiles
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Humidity is fluxed up into the inversion where Cu mix with FT air
Cu flux momentum downshear, but not as efficiently as dry convection.
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BOMEX LES profiles
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Estimating Cu lateral entrainment rate
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Mass flux and detrainment rate
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Many Cu don’t ever reach the inversion
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Sc to Cu transition

Randall 1980
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LES of Sc to Cu transition
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Wyant et al. 1997

Lecture 17 Slide 10



Height (m)

Height (=)

Horizontal-mean statistics

(‘11)

! Sc Sc over Cu Cu .
2000 |- r ,.-l -
tP' I .
. el ot .
o B
R
A A o .
2 6 8 10
0,(K .
J000( p— l(r ) 000 [Ty -y . .‘h u,kﬂ..L_ ..... ——— vy -y
2000 2600 .
'
2000 | ”' 2000 \ 1
v r . k 4
i f / / ) - W\ ]
1000 | | ,./ ,'j" ;_: 1600 = t\\_ -
1’- . / / z ' \ .
1000 | i " ‘ /'/ 1000 |- \\ ]
s ' I / \ 1
SN A SR S S - N 1
wof- (T ol — % AN N
) | | ] \ } :
0:.-A—~L—h“~i- A .:. - b-—.‘t—-——l—a bt bt o’ 1 l I - N, ]
280 205 200 200 200 306 310 2 P P 8 . 1z

Lecture 17 Slide 11



Sc breakup, decoupling and DIDECUPE
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(Wyant et al. 1997)
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