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Why does the equatorial Indian Ocean sea level

variability prefer the 90-day period?

Theoretical studies: EQ basin resonance is possible
when (Cane and Moore 1981, Gent 1981):

o T =4L/(mc,), m=12...
solution - Iinfinity at =z = X, — Zi” (2m’ + 1),
m' =0,1,...

Does EQ resonance exist in real ocean?
In the EQ Indian Ocean:

EQ L, C,=167cm/s, m=2, T=90d

(Han 2005)



ISsues:
Theoretical prediction: 90d — 2 equal maxima:
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From Fu 2007
1. Why is there an eastern basin concentration?

2. Is western boundary necessary for the 90-d peak?



Goal:

=Can the 90-day resonance be established In the
equatorial Indian Ocean?

*\Why Is there an eastern-basin enhancement for

the 90-day current and sea level, and is the

western boundary necessary?



2. Models and Experiments

a) A1-D idealized Model and Experiments
Consists of Kelvin }g/ave + ( 1=1) Rossby wave
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3. Solutions - 1-D model - Amplitudes
q = (ip + APk 1 BeikR(m—L))e_":wt’ g— (qu 4 Aetkra + Be ikR(a:—L)) —iwt
(No West Boundary) (total with both boundarles)
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1-D, Spatial Structure: mode 2, 90d

Q,L=6493km,C=1.67m/s,T=4L/2C
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b) 2-D solution, LCSM
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Surface current & Sea Level Anomaly (SLA)
n=2 mode, T=90day
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Applications of this theoretical work:
Intraseasonal Rossby & Kelvin waves:

-Affect SST & gradients

-Initiating “large” Madden-Julian Oscillation
(MJO) events; the 90-d resonance may have
Important implication on climate prediction

-(Webber et al. 2010; Webber et al. 2011a, 2011b).



4. Summary and Conclusions

» The selective response of the equatorial Indian
Ocean near the 90-day period results from basin
resonance of the n=2 mode with the 90-day wind
forcing; both the eastern and western boundaries
are essential for the establishment of the resonance;

= Horizontal mixing & friction are important causes
for the eastern basin enhancement of the 90-day
resonance;

= The higher-resolution multi-satellite merged sea
level data appear to resolve the 90-day resonance
structure better than the lower resolution, single
satellite data.



b) 2-D solution, LCSM
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