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Fig. 1 The bathymetry in the Bay of Bengal and its adjacent
regions
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The data from ETOPO1. The numbered boxes from 1 to 4 denote the
northwestern boundary of Bay of Bengal (EICC region), the central Bay
of Bengal , the east of Sri Lank and northwest of Sumatra, respectively.

See Section 2.3 for detailed description of the region selection
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Fig.2 The energy cycle for a three-window decomposition
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Red arrows denote canonical transfers (I'y and I'y) and buoyancy conversions (b7), green arrows denote nonlocal transport processes (V-Q, V- Q7 and V-Q7),

and grey arrows stand for forcing/dissipation processes (Fg and F)
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Fig. 3 The area-mean kinetic energy (KE) spectra of the surface currents in various domains in Bay of Bengal (BOB) sea area
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dashed vertical lines from left to right denote the periods of 96 d and 24 d, respectively
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Fig. 4 Temporally averaged surface multiscale kinetic energy components based on AVISO and OFES of 1999-2007
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Multiscale interactions among the background flow, mesoscale eddy and
high-frequency perturbation in the Bay of Bengal

JiYe', Yang Yang?, Liang Xiangsan™*>

(1. School of Marine Science, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. College of Ocean and
Earth Sciences, Xiamen University, Xiamen 361102, China; 3. Department of Atmospheric and Oceanic Sciences, Fudan University, Shang-
hai 200438, China; 4. IRDR ICoE on Risk Interconnectivity and Governance on Weather/Climate Extremes Impact and Public Health,
Fudan University, Shanghai 200438, China; 5. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519000,
China)

Abstract: This study utilizes a new functional analysis tool, multiscale window transform (MWT), to decompose
the ocean circulation system in the Bay of Bengal (BOB) into three scale windows, namely, the background flow
window (>96 days), the mesoscale window (24-96 days) and the high-frequency window (<24 days), and then uses
the canonical energy transfer theory to investigate the intrinsic nonlinear multiscale interactions among these win-
dows, on the basis of an eddy-resolving model simulation. It is found that multiscale interactions are strongest

along the northwestern boundary and east of Sri Lanka. With intense barotropic and baroclinic instabilities, the ca-
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nonical transfers of kinetic energy (KE) and available potential energy (APE) are mainly forward in these two re-
gions. Mesoscale eddy kinetic energy (EKE) reservoir is mainly filled by the barotropic energy pathway with the
kinetic energy of the background flow transferring to EKE, and secondarily from the baroclinic energy pathway
with APE of the background flow transferring to the mesoscale APE and further converting to EKE. The gained
EKE is found to further cascade to high-frequency motions, acting as an important dissipation mechanism of the
mesoscale eddies in these regions. In contrast, the central BOB is mainly characterized by inverse KE cascades,
where EKE and high-frequency kinetic energy (HKE) are gained via the baroclinic energy pathway, and then feed
the background flow through inverse cascade processes. The northwest of Sumatra is also an area with strong meso-
scale and high-frequency variability. Both barotropic and baroclinic energy pathways are the sources for EKE and

HKE reservoirs in this region, with the baroclinic energy pathway playing the dominant role.

Key words: Bay of Bengal; multiscale window transform; canonical transfer; multiscale interaction; barotropic instability;

baroclinic instability
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