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Equatorial Indian Ocean (EIO) is very different from
’ = = | . i a ’
 \Very Strong seasonal signal compared to inter-annual variability
e No equatorial upwelling
e No permanent EUC

e Occurrence of IOD

*\ery low biological productivity compared to the rest of the 10

In spite of the above 10 still remains
as one of the under sampled regions




e Seasonal cycle in the MISMO Box (70-85°E, 5°N-5°S) -
climatology, 2005 & 2006

e MISMO Time-Series October-November 2006
Onboard RV Miral

e Trans-equatorial section along 83E August 2006
collected onboard ORV Sagar Kanya




Time evolution of 2006 10D (courtesy Horlii-san)
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See Horli et al. 2006 GRL
Masumoto et al. 2008 GRL for details
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Fig. The area-averaged 30-day running mean sea surface lemperalure (SST) during 2005 {red) and 2006
(blue), and manthly mean climatology of SST (balck) in the westem (top), central (middle), and the eastern
box (bottom). The SST during 2005 & 2008 is from dailyTMI data (fip:/Ttp.misst.org/L4Ami/ne/) while monthly

mean climatalogy is from the National Oceanic and Al

dataset

(hitpAwww cde.noaa govicde/data. noaa oisst v2 himi)
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Fig. The area-averaged monthly mean surface zonal current during 2005 (red) and 2006 (blue), and monthly

mean climatology (balck) in the westem (top), central (middle), and the eastern box (bottom). The current data

is faken from OSCAR | hitp:fwww.oscarnoaa
the data from 1883 lo 2007. Eastward currents are positive
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Fig. The area-averaged 30-day running mean sea surface height anomalies (SSHA) during 2005 {red) and
2006 (blue), and menthly mean climatology of SSHA (balck) in the westem (top), central (middle), and the
eastern box (botlom). The SSHA s from AVISO altimeter products and the menthly mean climatology is
based on the data from 1993 to 2007
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Fig. The area-averaged 30-day running mean zonal wind during 2005 (red) and 2006 (blue), and monthly
mean climatology of zonal wind (balck) in the western (lop), central (middle), and the eastern box (bottom)
The wind data is taken from QuikSCAT. Climafology is based on the data from 1999 fo 2005. Westerlies are

positive.
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I\/IISI\/IO Tlme Serles

Location of Time series Equator 80 5°E
Duration of Time series 28 October 21 November 2006
Frequency of CTD 4 hourly later 6 hourly

Frequency of Chl & NO; 6 hourly
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High frequency
thermocline
oscillation
Thickness of

High salinity
water mass
showed large
temporal
variation
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Fig.4 Time evolution of salinity structure in the upper 300 m of the water column

Fig.3 Time evolution of thermal structure in the upper 300 m of the water column
during 28 October to 21 November 2006 at location in the equator and 80.59E

during 28 October to 21 November 2006 at location in the equatar and 80.59F

Thermal structure — Deepening of surface layer and shoaling of subsurface layer
Salinity structure — Two rain events leading to freshening and subsurface high
NIO alinity core
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Warrming/cooling caused by
local heat flux as well as
advection of warm/cool waters

Fig.3 Time evolution of thermal structure in the upper 300 m of the water column
during 28 October to 21 November 2006 at location in the equator and 80.59F

Deepening of the upper layer was driven by the curl of the wind stress
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Fig.1 Time evolution of chlorophyll a distribution in the upper 100 m of the
water column during 28 October to 21 November 2006 at location in the
equator and 80.59E.The filled black circles represents the sample location.

Deepening and thickening of SCM
Deepening of nitracline

Fig.2 Time evolution of Nitrate concentrations (micro M) in the upper 150 m of the
water column during 28 October to 21 November 2006 at location in the equator
R |." and 80.5°E.The filled black circles represent thesample location.
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Light penetration depth (Inverse Kd490 -attenuation Coefficient)

depth (m)

—— 2005
—— 2006

—— Climatology

Inverse of K490 averaged between longitude 70e-85e and latitude 5s-5n

Thus the observed deepening of the SCM is
driven by anticyclonic wind stress curl and the
enhanced chl concentrations within the SCM Is
due to the increase in the depth of light
penetration and supply of additional nutrients
by the subsurface upwelling



1. Is it the typical chlorophyll structure of the EIO?

Subsurface Chlorophyll Maxima (SCM)

What controls the chlorophyll variability?




1. Is this the typical chlorophyll structure of the EIO?

For this we will look at data seahirt Chiropmy & bonceneato
collected onboard ORV Sagar ~ EBeR T W
Kanya during 1-29 August 2006 Ei#@”

along 83°E from 5°N to 5°S

SCMuJs the characteristics
of the vertical chl structure

In the EIO

Depth (m)

-+ . CTD Stations i Latitude
PP Stations

72 74 76 78 80 82 84 86 88 90 92 94




What controls chlorophyll structure is the Availability of Nutrients

Chlorprphyll - SeaWIiFS

Western Box
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Fig. Area-averaged monthly mean climatology of vertical distribution of
FEB MAR R ;UM in i SEP OCT MOV . RO3 in the western (top), central (middle) and easter {bottom) boxes,
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Un like the other parts of the Indian Ocean

AS (5-25N,45-76E)
Bay (5-25N,80-100E)
Equator (2S-2N, 40-100E)
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Summary

* MISMO time-series provided an unprecedented opportunity
to understand the bio-physical coupling over very-short
time-scale in the EIO

* The local net heat flux combined with advection of warm/cold
waters into the MISMO time-series location controlled
the warming/cooling of SST.
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ntlcyclonlc wmd stress curl.

* The increased chlorophyll concentrations within the SCM was
due to an increase in the penetration depth of light in
combination with the additional pumping of nutrients
due to subsurface upwelling




