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Does convection select moist environments?
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e idea
e cloud bubbles in an LES model

e shallow cumulus parameterization



Does convection select moist environments? @

Brian Mapes (~1995 cloud modeling meeting):

Postulates that convection selects favourable
environment.
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Redelsperger et al 2002: moisture recovery
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: “The moisture in the lower and

middle troposphere recovered in
large part from clouds repeatedly
penetrating into the dry air mass.”
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Burnet, Brenguier 2010: SCMS shallow cumulus
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Figure 7. Vertical profiles of virtual potential temperature in the
environment (black dots) and in cloud (grey) with mean (diamonds)
and deciles of each cloud traverse statistics, for the three cloud cells (same

dataset as in Figure 3(d)).




BOMEX LES convective moist selection?
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BOMEX LES: PDF above cloud base (600m)
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BOMEX LES: cloud blobs

cloud blob identification
from LWP boundaries
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BOMEX LES: cloud blobs
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BOMEX LES: water (size 100-320)
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BOMEX LES: water (size 10000-32000) Q&
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BOMEX LES: size

TWP >600m (g/m2)
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« all clouds live in top half moist environment (TWP>600m)
» smallest clouds consume TWP (>600m)

* big clouds add TWP (>600m)

 sub-cloud layer plays no role in cloud size selection




DUALM convective pre-conditioning

=» prognostic total water variance equation
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DUALM errors without premoistening
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DUALM: impact of convective preconditioning
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Final thoughts @

=» conclusions from LES analysis
=» bigger clouds rise into more moist troposphere

=>» bigger clouds add moisture in previous cloud layers (,pre-moistening*)

=» application to convection parameterisation
=» entrainment of moist patch

=» land deep convective diurnal cycle delayed by period of shallow
convection pre-moistening mid-levels

=» convection parameterization based on PDFs will turn off at high resolution
because variance goesto 0
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Brown, Zhang 1997: RH during TOGA/COARE

All Nov-Feb
1992/3

Pressure (hPa)

Drought Period

Rainy Period

Pressure (hPa)

Pressure (hPa)

IOP (1 November 1992 - 28 February 1993)

-

02468

PDF

02468

Moist low levels (~800hPa)
favour deep convection



Jarecka, Grabowski, Pawlowska, 2009

entrainment
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Entrained air is pre-moistened.



Derbyshire et al 2004: RH dictates cloud top
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LES results

Frequency Density
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LES results:

water

(size 320-1000)
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LES results: water (size 1000-3200)
n=1690
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LES results: water

(size 3200-10000)
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LES results: temperature

(size 100-320)
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LES results: temperature

(size 320-1000)
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Infegr. Theta_l <600m (K) - horz.mean

LES results: temperature (size 1000-3200)
n=1690

5 6, cld-layer & 6, cld-layer
€ 0.00 [T e ~— £ 0.005f e e
= i N
2 [ S o0.000F E
+ -0.05} iR ¥
< i < -0.005
= I =
% -0.10¢ %’ -0.010 3
Z : />\| -0.015F 3
S -0.15} 2 s
2 - 2 -0.020f E
> -0.201 s, -0025E e J ........ e
% E 2 - 0 1 2

-0.0005
0.0010F

0.0015}
0.0020f
-0.0025[

0.0030F
0.0035F

Time
Values at -/+1.5: -0.0159410 -0.0203145

6, subcld-layer

Time
Values at -/+1.5; -0.00133179 -0.00252310

Infegr. Theta_v <600m (K) - horzzmean

0.005
0.004
0.003
0.002
0.001

0.000F

Time
Values at -/+1.5: -0.00152268 -0.00124714

6, subcld-layer

Time
Values at -/+1.5: 0.00117429 0.000853286



Integr. Theta_| <600m (K) - horzzmean
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LES results:

temperature

(size 10000-32000)
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LES results

TWP >600m (g/m2) - horz.mean
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BOMEX LES cloud blobs (old first run) @
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LES results
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LES results
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LES results
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LES results
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LES results
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LES results
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LES results
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LES results
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LES results
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