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Backgrounds

m Observational work

Schott et al. (1994), Reppin et al. (1999), Murty et al.
(2002), Sengupta et al. (2004), Masumoto et al. (2004)

= Modeling Work
Sengupta et al. (2001, 2004), Masumoto et al. (2004)

m Consensus
= Wind forced wave
= Yanal (Mixed Rosshy-Gravity) Wave



Power spectra of d t*/dy, t ¥ (wind stress),

v from the Sengupta et al. (2004)’'s GCM
at the western, central, and eastern Indian Ocean

Period (days)

100 a0 10 1 100 a0 10 1 100 30 10 1
E'. | T O T | I; ||III|I| 1 L O T T |: ||I||||| 1 | I | 1 ; IIlIIIII 1 E||:|.

B0-65°C Vaom | 70-75° Vaom 7, | 90-95% } Vaom

10°* dynes® cm™* day !

T | IT ] !TI | :.-IHJ<|I

108 107 107" 109 107% 1071 1o¢
Frequency (cyc/day)

<
L]
L]



Question

W hat processes aom unt
for h e sharpness and
eastward intensification

of h e biweekly spectral
peak In v ?



Models

m Sengupta et al. (2004)’s GCM (reference)

m Linear, continuously stratified (LCS) model
(McCreary, 1994)

= Linear system vertically composed of 30 normal
modes.

= Includes vertical mixing

= Horizontal resolution: ¥4 deg.
= Coastline of the Indian Ocean
= Spun up for 10 years.

= The forcing: QUIKSCAT (the same forcing as the
GCM).




GCM VS Linear model
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McCreary 1984

Equatorial Beams For higher frequency,

Meridional velocity ¢ ~42day oscillation Yanal-Wave IS no
° longer available
(regime of gravity
wave) A

12-day forcing
With vertical mixing
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1. For higher (lower) frequency, less (more) vertical
wave numbers. — _
2. With vertical mixing, waves with high vertical STD of meridional velocity

numbers dissipates.



Idealized solution (1)

Without vertical mixing
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Idealized solution (2)

With vertical mixing
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Frequency selection:
Analytical solution
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Idealized solution:
Stratification and ray path
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STD of V at 50 m in 10-18day band

forced by realistic wind
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Conclusions

= W h out mxing, h eanalytic pectrum for Yanal waves
foree d by idealized winds has a narrow-band (resonant)
response for each baroclinic m ale. Spectral peaks occur
whenever h e wave number of h e Yanal wave for m @le nis
suffiaently doseb k,, and b ey shift fom biweekly D
lower fre quenaes wihh increasing m ale number n.

= Wh mxng, hehigher-order m ales are damped, so h at
h elargest ocean response isrestn ded b Yanal waves in
h e biweekly band. Thus, resonance and m xi ng act
ggeéw er b account for h e ocean® favoring h e biweekly
and.

m Testrunsb h eLCS m alel show t at Yanal waves from
several m ales superpose b form a beam (wave packet) h at
cam es energy downward as wdl as eastward. Reflections
of such beams from th e near-surface pycnocline and bottom
act b m antain near-surface energy levels, accounting for
h e eastward intensification of h e near-surface, equatorial
v field in b e onto | runs.



Future Work

= Monthly oscillation Is missing in Sengupta et al.
(2004)'s GCM as well as the linear model. Due to
too large vertical mixing? Or entirely different
mechanism?

m Is there any effect on climate variability (air-sea
coupling) from the frequency selection
mechanism?
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