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Oceanic Rossby waves have been identify
at the surface from satellite data

« SSH (TOPEX/Poseidon)
e SST

e Ocean Colors



Rossby waves identified from satellite SSH data

In the South China Sea (Chu and Fang, 2003)
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Rossby waves identified from satellite SST, ocean
color data for the Indian Ocean
(Subrahmanyan et al. 2009)
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Can we detect the Rossby wave
propagation at the mid-depth
such as 1000 m depth?
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Argo Observations (Oct-Nov 2004)

(a) Subsurface tracks (b) Float positions where (T,S)
were measured
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Circulations at 1000 m estimated from the original
ARGO float tracks (bin method)
Aoril 2004 — Aoril 2005
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It Is difficult to use such noisy data into ocean numerical models.



Optimal Spectral Decomposition
(OSD) Method
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Basis Functions (Open Boundaries)

(Chu et al., 2003 a,b JTECH)
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Boundary Configuration -
Basis Functions for OSD
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Basis Functions for Streamfunction
Mode-1 and Mode-2
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Circulations at 1000 m (March 04 to May 05)
Bin Method OSD

60°N 60°N

50°N

50°N

40°N

40°N

30°N

30°N

20°N 20°N

10°N | 10°N |

0°N 0°N

70°W 50°W 30°W 10°W



Baroclinic Rossby Waves In
Tropical North Atlantic



Argo float tracks (with 300 days or longer drifting)
at 1000 m and 1500 m (April 04-April 05)
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Correction of Upper Ocean Current
Drifting Caused by Vertical Shear

8 eff
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t, = ascending/descending time (~ 10 hrs)
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Fourier Expansion = Temporal
Annual and Semi-annual
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Fourier Expansion = Temporal
Annual and Semi-anuual
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Annual Component

01 May, 2004




Semi-annual Component
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Time —Longitude Diagrams of Meridional Velocity
Along 11°N

Apr.

Feb.

Dec.

Oct.

Aug.

June

50°W  40°W  30°W  20°W 50°W  40°W  30°W  20°W

Annual Semi-Annual



Time —Longitude Diagrams of temperature Along 11°N
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Annual Currents (1000 m)

May-Jun 2004
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Characteristics of Annual Rossby Waves

March, 04 — May, 05 March, 04 — May, 06
float data float data
Latitude | ¢, (cm/s) | L, (km) | L, (km) | ¢, (cm/s) | L; (km) L, (km)
5°N 12 1200 | 1100 12 | 1300 900
8°N 16 2500 1400 12 2100 1100
11°N 14 2200 1400 1 1900 1100
13°N 11 2100 1500 10 2300 1500
Western  Eastern Western  Eastern
Basin Basin Basin Basin




Annual Monthly Temperature Anomaly (°C) at 950 m Depth -
Annual Rossby Waves (7-10 cm/s)
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Annual Monthly Temperature Anomaly (°C) at 250 m Depth -
Equatorially Forced Coastal Kelvin waves (27-30 cm/s)
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Zonal cross-sections of the annual
component of the temperature anomaly (OC)
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Annual Component in the Western
Sub-Basin
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Annual Component in the Eastern

Mean wind KE

Mean KE for mid-depth
currents

Correlation between
Winds and currents

Correlation between wind
Stress curl and streamfunction
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Semi-annual currents at 1000 m depth
(2004)
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Semi-annual monthly temperature

anomaly at 950m depth

(a)dJun 04
(b) Aug 04
(c) Oct 04
(d) Dec 04.
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Semi-annual component of monthly
temperature anomaly al’ong 1°N (2004)
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Semi-annual temperature anomaly at

550m dep

th (2004)
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Semiannual Component in the
Western Sub-Basin

(a) wind KE
(b) current KE

(c) corr wind
stress and currents

(d) corr between
semi-annual currents
and annual mean wind

(e) corr between
semiannual currents
and annual wind stress.
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Semiannual Component in the

(a) wind KE
(b) current KE

(c) corr wind
stress and currents

(d) corr between
semi-annual currents
and annual mean wind

(e) corr between
semiannual currents
and annual wind stress.
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Results

 Mid-depth Rossby waves are identified using the
Argo data.

 The annual and semi-annual Rossby waves are
detected in both the western and eastern sub-
basins.

 The wind-driven Ekman pumping seems to be
responsible for the Rossby wave generation Iin
both the sub-basins.



