Brian H. Kahn'2 and Joao T

1 Joint Institute for Regional Earth System Science and E
' Lo ;gb S 3
1.2 Jet Propulsion Laboratory, Ce ]




5l

e.g., Sommeria and Deardorff (1977); Smith (1S
(1995); Bony and Emanuel (2001); Tompkins (20

e Statistical moments of PDF ~ Calculate cloud fraction/(
supersaturated portion of PDF

..';‘ y ‘l

L
.



ical” cloud paraeterizations cl
about sub-grid scale variability of T, ” L

e e.g., Sommeria and Deardorff (1977); Smith (i 990
(1995); Bony and Emanuel (2001); Tompkins (20

44

e Statistical moments of PDF ~ Calculate cloud fraction/ C3
supersaturated portion of PDF

.“. L
v =
W

e A-Train provides new information on vertic

e Atmospheric Infrared
horizontal resolution (a ¢

1
-

' \ : : IWC(z) and L /C(z fc l

olution — will not pre




F \ o \
~ Addressing |
| \ b i 3 ‘ﬁi

el )

v "; lmgofw 1 tgﬁlpera

:..-
h |




':
E.‘(

i'!

n of variang adoss sca




— N ‘
’ ; J (14 :
"' = ¥ . A g . -
Il\ R ; \ .
A : .
¢ | y | \,,O'.
\ - ¢ = ( e .
A - ¢ Y ‘
| y 4 ’ ..v -
A £
. . Py T ] A

i Ion of Varla

actoss scales fc

‘. i '. “ |
* e.g., Nastrom and Gage (1985): N e b ‘\
Bacmeister et al. (1996); Pierrehumbert (1996)

A Y



B

* Addressing Small-scale Var

b
n

O\De, s

ytion of variance across sca

4
'S

e e.g., Nastrom and Gage (1985) Nas " etal.
Bacmeister et al. (1996); Pierrehumbert (1 996)
: i
£

e Mesoscale “break™ neaf. 500-800 km (observatlgns’, mo ‘

e

N

LD



=

e e.g., Nastrom and Gage (1985); Nast
Bacmeister et al. (1996); Pierrehumbert (19 0);

%
\ Ie
e

e  Mesoscale “break’™ near 500-800 km (observatl%ns,' mode:

e Generally, -3 power law scaling at" -800 k

..;. N



1 MAy 1985

G. D. NASTROM AND K. S. GAGE

Wavenumber (radians m™)

107~ T
ZONAL POTENTIAL
WIND TEMPERATURE
104L g (°K2 m rad™)
105}
104~

Spectral Density (m3 s2)

109

107

10

107 107 1074 1?4: 1072 107
108 ’

I !

l_ L

104

|
108 . 102 10 100 107 1072
Wavelength (km)
FIG. 3. Variance power spectra of wind and potential temperature near the tropopause from
GASP aircraft data. The spectra for meridional wind and temperature are shifted one and two

decades to the right, respectively; lines with slopes —3 and —7; are entered at the same relative
coordinates for each variable for comparison.
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Figure 6. As Figure 4, but for specific humidity. The spectral window function used in the con-
volution is shown in Flgure 7, and the synthetic spectrum consists of a wavenumber mdependent
part followed by (middle) a m=-5/3 power law or (right) a m™2 power law.
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Figure 9. Spectrum of vertically integrated liquid water for 6

days of data similar to Fig. 8, converted from frequency to

wavenumber assuming frozen turbulence with a mean 5 m/s
; advection. The least-square fit gives a 5/3 power-law de- 3

crease, suggesting that the liquid water fluctuates with the
vertical velocity and may be treated as a passive scalar for the
scales shown.
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Fi1G. 10. Averaged power spectra four different ranges of the
characteristic cell length scale A,. Vertical gray bars indicate ex-

tent of A, ranges used for compositing. Data are taken from the

NE Pacific region only; composite spectra are almost identical for
the SE Pacific data.
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