
 Abstract
•  Study of Warm Water Volume (WWV) changes in the
   Equatorial Pacific to improve the understanding of ENSO
•  WWV changes during 1992-2005 analyzed in terms of
   Geostrophic and Ekman transports
•  Geostrophic transports computed from geostrophic surface
   currents (derived from altimetry) and statistical vertical profiles
•  The first meridional mode equatorial Rossby waves (R1) influence the WWV changes.

 4. Equatorial waves and 5°N-5°S WWV changes
   4.1. Decomposition in equatorial waves (first baroclinic mode)
U = U/Kelvin + U/Rossby + ε  [18]
        η = η/Kelvin + η/Rossby + ε  [18]

   4.2. WWV and meridional transports
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Conclusions :
•    Good estimation of geostrophic transports from altimetry.
•    The first meridional mode Rossby waves influence the evolution of WWV
      in the equatorial Pacific via geostrophic meridional transports .
Perspectives :
•     Detailed analysis of WWV changes and equatorial waves (chronology, reflected/forced waves,
       coupled processes)
•     WWV changes in the whole tropical Pacific
•     Analyzing the possible role of the third meridional mode Rossby waves.
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  2. Data - Sea Level Anomalies (SLA, η) : Topex Poseidon and Jason [11]
- Winds (τ): ERS1/2 and Quikscat [12]
- For η  and τ : dx, dy, dt = 1° long., 0.5° lat, 1 week. Period : 1992-2005
- In situ currents (U,V) : TAO TRITON moorings [13] and cruises [14]
- Mean thermocline depth (Z20) from [15].

3. WWV, geostrophic and Ekman transports from η and τ
 3.1. WWV changes

WWV is estimated using the approximation
       of the 1.5 ocean layer with       = 200 [16].

   From vgeo(z=0) and ugeo(z=0)  to vgeo(z) and ugeo(z) :  test of 2 different vertical structures for the currents
• Statistical approach based on in situ current data obtained during cruises [14]
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   3.2. Ekman flows (Sv)

  Comparison between our method and in situ [10] measurements

Geostrophic flows (in Sv) across the 8°N and 156°E boundaries estimated with 2 different methods:
linear profile (green line), statistical approach (blue line) and in situ measurements [10] (red line).
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   3.3. Geostrophic flows

   From SLA to geostrophic surface currents [17]

      Off equator : usual vgeo(z=0) and ugeo (z=0)

      At the equator :

      It compares well with TAO surface currents.
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•  Linear profile

Cor =0.93         rms/rms[10]=1.6
Cor =0.93         rms/rms[10]=1.
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Comparison between the geostrophic transport (Sv) entering the
(8°N-8°S, 156°E-265°E) box, as estimated from in situ
measurements [10] versus altimetry and statistics.

SLA/Kelvin 5N 5S (cm)

Meridional transports can account for a major part of the
WWV changes in the 5N-5S equatorial band (156E-70W)
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  5. Conclusions and perspectives   Choice of vertical profiles :
8°N and 8°S: linear profile
156°E : linear regression.

With such profiles :

1. Introduction
• 4 major theories for ENSO : the delayed oscillator [1,2], the advective reflective oscillator [3],
       the Western Pacific Oscillator [4,5] and the Recharge Discharge Oscillator [6].
• Specificity of the Recharge Discharge oscillator :

- Valid at both interannual and decadal time scales [6,7]
- Predictive abilities: WWV leads NINO3 SST [8],[9]

       - The only one theory not explicitely considering equatorial waves

Question :What is the role, if any,  of equatorial waves in changing WWV in the
                   equatorial band (156°E-70°W-5°N-5°S).
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Schematic diagram of the Recharge Discharge
Oscillator. Adapted from [10].
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   4.3. WWV and equatorial waves
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WWV,  From Ekman+Geostrophic meridional transports,
From Ekman+Geostrophic meridional transports from η/Rossby1
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WWV,  From Ekman+Geostrophic meridional transports
From Ekman+Geostrophic meridional transports from R1
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Equatorial waves meridional structure in U, V and η [18]
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First baroclinic mode
vertical structure
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WWV,  From Ekman+Geostrophic meridional transports (geov+ek)
From Ekman+total Geostrophic transports (geov+geou+ek) Ekman, Geostrophic zonal and geostrophic meridional

time integrated flows entering the equatorial box
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Time integrated Geostrophic meridional transports :
From η , From η/Rossby1
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Cor(WWV,geov+ek) = 0.53  rms/rms=0.7

Cor(WWV,geov+geou+ek)= 0.66        rms/rms=0.9

Comparison between 5°N-5°S WWV and time-integrated Geostrophic + Ekman transports

The first meridional mode Rossby waves explains a
major part of the meridional geostrophic transports

Cor(geov,geov(R1)) = 0.96     rms/rms=0.9

-Mean profile
-East of 150W
-West of 150W


