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important at small scales

e  Model parameterizations
e  Observing systems

*  Scale dependence of AIRS temperature and water vapo
.

J Very different characterjstiés %

e  Large temporal/spatial variability

*  CloudSat has similar co

\
o,
on

or climate mode \ﬂ
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Power spectral density/structure funct
e Popular with u and v wind componenté

Theory and numerical modeling: e.g., Kolmogorov (
(1983); Lindborg (1999); Tung and Orlando (2003); man othe

Observations: e¢.g., Nastrom and Gage (1985); Cah
al. (1994); Tjemkes and Visser (1994); Ba mglste
(1996); Cho et al. (1999a,b), many others.

’

Mesoscale “‘break” near (

Generally, —3 power law sca
Structure function exponents of 1.( 'i

%5
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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 9. Spectrum of vertically integrated liquid water for 6
days of data similar to Fig. 8, converted from frequency to
l wavenumber assuming frozen turbulence with a mean 5m/s |
; advection. The least-square fit gives a 5/3 power-law de- ‘
2
L

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.




“Poor Man’s spectral analysis”: Cahalan
 Power spectrum scaling of [-5/3,-2,-3] = [0133, 0.5,

e Scaling derived separatel);: 0

e For T and ¢ in clear/cloudy pixels A

+  For length scales of 150-400 km (small) and 800
« Differences between exponents highlight me:

e For each AIRS standar sure leve

Ny
e Derive over entire globe fro:
\ \

N,
o

:  global climatology of T ar

oAl " by season (SON, DJF, M.
s A
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« Compare simulations to observations

e Different models >> different paréimeterizatio%‘
different scaling laws?

e Satellite sampling not complete & moc el-obs !
necessarily equivalent >> how comyj rable t
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Figure 1. The one-dimensional horizontal power spectra
of (left) zonal wind and (right) meridional wind variations
near the tropopause. The red curves are computed from
wind values taken along the 45N latitude circle at 200 hPa
in the T639L24 AFES. The crosses are from Nastrom and
Gage [1985] and are computed from wind observations
taken by commercial airliners. Orange lines show —3 and
~5/3 slopes.
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 Compare simulations to observations

e Different models >> different parémeterizatior‘l' '
different scaling laws?

e Satellite sampling not complete & ej_—ob »
necessarily equivalent >> how comy * e te
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«  Constrain model physics w
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e Is tightness of agreement between mode
“model performance”?

e Probably one of many measures that are necessﬁ'ry ~TBD
e Can AIRS scaling be extrapolated to slcﬁlsa_< 150

e TBD
Little aircraft in situ e

Phase changes (i.e., clot
a ~

7"} %

loud type/rigifn SC

» et al. (1999) show s

 adjustm
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* Higher 's‘p'a ial and vertiéél resolutio

e Do breaks exist at scales < 150 km?
*  What spatial/vertical resolution do we really need?
e  Vertical resolution important for boundary layer, trop

* Sounding within clouds — importance * nicro
i ‘

-

e Simultaneous observations
| O

cg = N
- - .
samples behind! . ‘




