A biweekly mode in the equatorial Indian Ocean
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Figure 8 Time-latitude diagrams of the anomalies in rainfall associated with tha ITCZ zonally averaged aver threa differant longitude
sectors: (A) Africa, 10-40" E; (B) Indian, 80-100" E; and (C) central Pacific, 160 E-160 W. Departures are computed from the mean
annual cycles shown in Figure B. [ Source: National Oceanographic and Atmospheric Administration's (NOAS) Climate Prediction Center
(CPC) Merged Analysis of Precipitation {ChAP).)
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10-60 day current is strong in the equatorial waveguide; it is mostly wind forced
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Upper Ocean Volume Transport (Sv) 80.5°E 3.5-5.6°N
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MERIDIONAL VELOCITY (v) 0° 93°E Model vs Obs.

b 1018 w 106m SD: 6.1 6.0 Corr: 0.89

d 10-18 v 465m S0: 3.5 3.0 Corr: O.B4

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2001



From NI1O Observations

Period Zonal wavelength
(kmy)
10 Jan — 7 Feb 2001 3400
2 Mar - 22 Mar 2001 6100
1 Jun =5 Jul 2001 2100
25 Jul = 30 Aug 2001 3100
3 Sep 2001 - 15 Oct 2001 3100
a. 93°E b. 83°E
Period Vertical Period Vertical
wavelength wavelength
(m) (m)
30 Aug-27 Sep 4700 25 Feb-20 Mar 3200
2 Nov-27 Nov 1400 10 Oct-3 Nov 3200
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COMPOSITE HORIZONTAL STRUCTURE OF THE BIWEEKLY WAVE

Meridional wind stress and vectors (N m™2) 85-90°E composite
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COMPOSITE HORIZONTAL STRUCTURE OF THE BIWEEKLY WAVE

Meridional wind stress ond vectars (dyn em™2)  70-75°E composite




COMPOSITE HORIZONTAL STRUCTURE OF THE BIWEEKLY WAVE

Meridional wind stress and vectors (N m™2)
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STANDARD DEVIATION 10-18 day filtered v 0°
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Effect of biweekly waves on w and termmp 77°E 2-49N 2002
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CONCLUSIONS

= Accurate winds give good model currents — currents are
deterministic away from the western boundary.

» Observed currents have distinct biweekly variability. The model
simulates this, but not the 30-60 day v variability.

» The biweekly mode is a westward propagating Yanai wave with
~14 day period and 3000-4500 km wavelength, resonantly forced
by the atmospheric quasi-biweekly mode.

» The biweekly wave is associated with intermittent, off-equator
upwelling/downwelling (1-8 metres per day) throughout the year.

= Upwelling followed by mixing is an irreversible process. The
biweekly mode might influence subsurface temperature and
biology.

Subseasonal variability might influence seasonal and longer time scale
changes in Indian Ocean currents, SST and Climate
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Figure 2: QBM index derived from the first two PC's of combined EOF of 10-20 day filtered
zonal and meridional winds at 850 hPa and OLR for 10 yvears normalized by its own standard
deviation.
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CONCLUSIONS

= Climatein our region ismade of 10-60 day intraseasonal events

» These climate events probably involve air-sea-land interaction

» | ntraseasonal eventsarelikely to be predictable 15-25 days
ahead (Waliser, Goswami, Webster, Hendon, Wheeler ... )

» Under standing of intraseasonal air-sea-land interaction will
Improvein the next few years



