Summer School: Geophysical Turbulence
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Convective Atmospheric Boundary Layer (ABL)
forced by
mesoscale surface hieat flux variation
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Atmospheric Boundary Layer (ABL)
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/www.esrl.noaa.gov/research/themes/pbl



Horizontally homogeneous CBL
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Horizontally homogeneous CBL




Horizontally homogeneous CBL

s R e e chiaw e igh (19RO Y e

.o

PANNNEN R

. Ge~
i ek aLme >

.......
.....
........



{Lvariability

‘\\

on a scale of tens of kilometers

Inland Breeze Circulation

LeMone et al. (2002)

West Wainut River Bzl

Surface Energy Budget (SEB) constraint
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Moisture-Temperature Correlation
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* orlzontally heterogeneous CBL
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tally heterogeneous CBL
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In a quasi-stationary state

IVl over the mid. region
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Not in a quasi-stationary state

| over the mid. region
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No significant energy cascade
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Significant energy cascade

1h31m40s
1072 ¥ T
1073k E
10" 3 -i
1075L E
107° » :
100.0 10.0 1.0 0.1

wavelength (2m/x, km)



Normalized 6, v, and w turbulence variances DO@S The mi
ignificant energy Significant energy C(yer' sSim | I(]r‘ | 'l'y

cascade cascade )
2. 2
— L work
9 M DB 1.6 24 3.2 449 4B 56 64 7.2 BO 00 08 16 24 32 40 48 56 64 7.2 BO
Vag 1.2 e T T v.w ]
1-0 | | w
0.8 B ' :
Ky -
} 0.6 'S
0.4
0.2
0.0 S s - I acanotitionine " e
0 80 120 180 240 300 360 420 480 540 0 B0 120 180 240 300 360 420 480 544
Time {min.} Time (min.)
<> fw. <>/

| IESENESEEEED | [
0.0 0.03 0.06 £.08 Q.11 0.14 0.17 0.2D $.22 0.25 0.28

v 0.00 0.03 0.06 0.08 0.11 0.14 0.17 ¢.20 0.22 0.25 0.28

~N -
® ®
(T .
4 RN LU N '. | BRI ILY I:'I‘
0 60 120 180 2740 300 3860 420 480 540 0 B0 120 180 240 300 360 420 480 540 rd
Time (min.} Time {min.)
<w'?> fwl <w'> /S w.

W BT T paaamme W

~.0d 0.04 0.08 0.12 Q.18 D.20 0.24 £.28 0.32 40.36 D.41 0.0 0.04 0.0 0.12 0.16 0.20 0.24 0.28 6.32 0.36 0.40

0 g 04 L 0.2 o4 08

IJ'*..I"'II..z “z;'; )

2/z,

Lenschow et al.
(1980) 10

INRE JLOR 3 auts Med Fad i)

60 120 180 240 300 360 420 480 540

0 .
40 &80 120 180 240 300 380 420 480 540 o
Time (min.)

Time {min.}



/ ‘\\ s

=

Ongoing and future works

More large eddy simulations (LES) with more realistic
surface forcing and atmosphere conditions

(e.g., diurnal change of surface fluxes, multiple scale
surface forcing, heterogeneous background weather
conditions)

Mesoscale model(MM )simulations with the same
conditions

To know the regime where mesoscale modeling fails

To suggest a better strategy to deal with the ABL
turbulence in a mesoscale model



