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Abstract An eddy-resolving coupled physical-biological
model is used to study the effect of cyclonic eddy in
enhancing offshore chlorophyll-a (Chl-¢) bloom in the
southeastern tropical Indian Ocean during boreal summer—
fall 2006. The results demonstrate that the offshore Chl-a
blooms are markedly comcident with the high eddy kinetic
energy. Moreover, the vertical variations in Chl-a, nitrate,
temperature, and mixed-layer depth (MLD) strongly imply
that the cyclonic eddies induce surface Chl-a bloom
through the injection of nutrient-rich water into the upper
layer. Interestingly, we found that the surface bloom only
occurs when the deep Chl-a maximum is located within the
MLD. On the other hand, the response of subsurface Chl-a
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to the eddy pumping is remarkable, although it is hardly
observable at the surface.
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1 Introduction

The southeastern tropical Indian Ocean (SETIO) between
the Lesser Sunda Islands and the northwestern Australia
represents a water mass crossroad, as several different water
masses from the Indian Ocean, the Pacific Ocean, and the
Indonesian seas meet in this area (Fieux et al. 1994). The
oceanic circulation in the SETIO region is mainly driven by
the seasonally varying monsoonal winds (Quadfasel and
Cresswell 1992). During the southeast monsoon season,
prevailing southeasterly winds drive offshore Ekman
transport off south Java and Sumatra resulting in cold sea
surface temperature (SST) there. Satellite observed surface
chlorophyll-a (Chl-a) shows that this upwelling circulation,
through the supply of nutrient-rich subsurface water,
elevates Chl-g concentrations (Asanuma et al. 2003:
Susanto et al. 2006). The situation reverses for the
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The SETIO region is also influenced by an interannual
air—sea coupled climate mode inherent in the tropical Indian
Ocean, so-called the Indian Ocean Dipole (IOD) (Saji et al.
1999; Webster et al. 1999; Murtugudde et al. 2000), A
positive 10D event is characterized by a pattern of cool
SST anomalies in the eastern Indian Ocean and warm
anomalies in the west associated with anomalously strong
easterly along the equator and southeasterly along the
southern coast of Sumatra and Java. The 10D event is
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