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Objectives / Motivation  Is mesoscale turbulence more like 2D or 3D turbulence?

Do ASCAT and QSCAT vyield the same answer?
Data (Nov 2008 - Oct 2009)

o A-25, A-125
o Q-25(V2-2006), Q-12.5(V3)
Methods...
— Structure functions...
correlation functions of velocity differences (Kolmogorov 1941)
— Samples... Along-Track
— Discard rain-flagged data
— Ensembles averaged over a lat-lon box, over a month, and asc + dsc

Results...
— Second-order Structure Functions
 Longitudinal (meridonal) and Transverse (Zonal)
» Shapes
 Ratios (transverse-to-longitudinal)
o Slopes (50 - 250 km)
— Third-order Structure Functions (12.5 km winds)
Summary 2
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Characterize local environment...
Rain Rate: Nov 2008 - Oct 2009
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Structure Functions
In Fourier duality with energy spectra

Advantages
Tolerant of missing data

Sample length requirement not
strict

e Smaller regions

Implicit detrending and mean

removal (but only approximate)
Disadvantages

Cumulative Energy Variance more
difficult to identify
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Second-order Structure Functions

Velocity differences

dur(z,, 1) =up(ze +7) —ur(z,)
dur(zqe, ) = ur(Ta +7) — ur(za)

Velocity components

along-track ur =u - f
1 ur =1 -1 1D Structure Functions
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t Dr1o(r) = (durdur)
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Q-25 and Q-12.5
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A-25 and A-12.5
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QSCAT and ASCAT
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Clear differences in

- shape

- slope

- amplitude

Quantify slope and relative amplitudes
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Drr,

> 1 (vortical modes dominate)
Dira

Drrg
Drra

<1 (gravity modes dominate)
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WP
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Third-order Structure Functions
(Kolmogorov 1941)

DLLL&(T) — (ﬁHL5HL§HL>

Dirre(r) = (durdurdur)

Dy, = {5HL(5HL5‘HL + 5HT5‘HT)>

D3 <0 => Downscale energy transfer

dur, <0 (Convergence or deceleration)
D3 >0 => Upscale energy transfer dur, >0 (divergence or acceleration)
Skewness
S (T) _ DSEL
a —
(Drra + Drra)?/?
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SKEWNESS

SKEWNESS
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Summary

Second-order Structure Functions...
* Ratios suggest
- QSCAT has more vorticity than ASCAT
- Vorticity in WP
(large difference between QSCAT and ASCAT)

* Slopes...
- Q-25<Q-12.5 .
Due to noise?
- Al2S<AZS Filtering?
- A-125<Q-12.5

Third-order Structure Functions...
In good agreement with each other and with NWP

Can we do the same kind of analysis with Buoy Winds?? .
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WP
latitude-time
(zonal average)

5N
5S



1

D5, = §<5uL(5uL5uL + dupdur))

100 : : : : 100 100 : : : :
501 r 50
-501 b -501 b -50
—o—
-100{ t -100{ F -100
= WP (J | = CP(J | = EP (J
(Jan an an
-200 -200 -200
0 200 400 600 800 1000 0 200 400 600 800 1000 200 400 600 800 1000
100 : : : : 100 : : : : 100 : : : :
501 r 50

0
-501 r -50
—o—
-1001 r -1001 r -100
s WP (Aug) f = CP(Aug) | EP (Aug)
-200 -200 -200
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000

21



	Using structure functions to compare ASCAT and QuikSCAT winds �
	Slide Number 2
	Slide Number 3
	Structure Functions�In Fourier duality with energy spectra
	Second-order Structure Functions�
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Third-order Structure Functions�(Kolmogorov 1941)
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	D3a(r) �All Januaries
	WP�latitude-time �(zonal average)
	Slide Number 21

