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IOD (Indian Ocean Dipole)

Climate Driver in the Indian Ocean
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Indian Ocean Dipole Index
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IOD Index =
Western — Eastern Indian Ocean SST

Difference in sea surface temperature (SST)
between the western and eastern equatorial
Indian Ocean
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Australia Black Summer Warmer winter in East Asia Record-breaking summer monsoon in East Asia

IEY TR0/ - SIS By

Longest summer monsoon

- sEst 3| ag

(6.24-8.16)| 542 |

Warmer air influx

' (6.17-8.5)| 492 |
2019-2020 2019-2020 2020 2020
Extreme bushfire Warmer winter Longest summer monsoon Low Salinity Event
Positive IOD - Positive IOD > -
low rainfall in Eastern Western Indian Ocean warming Positive |OD —
Indian ocean > - Atmospheric Wave Enhanced moisture transport —
Australia’s extreme bushfire > Reduce cold air, Prolonged monsoon duration, Increased rainfall

increase warmer air influx
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(Joye et al., 2022)




(Valich, 2019)
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SCOPUS search

Keyword: Ocean/Marine + Particulate Organic Carbon " 1) Francois et al. (1993) — 1991 )
2) Bentaleb et al. (1998) — 1998
3) Riaux-Gobin et al. (2006) — 1993 .

1200 3 4) Soares et al. (2015) — 2011
5) Anand et al. (2018) — 2014
1080 1093 \_ 6) Raes et al. (2022) — 2019 )
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(Sustainably expand the global

ocean observing system)
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1) Expand into Arabian Sea [3) Better resolve upper-ocean and diurnal cycle ]

[ 2) More bit hemical ] [4) Better resolve basin-scale heat budget ]
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(Sustained Indian Ocean Biogeochemistry and Ecosystem Research) N
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[ 3) Better resolve upper-ocean and diurnal cycle ]

[ 2) More biogeochemical measuvements] [4) Better resolve basin-scale heat budget ]
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® flux reference site ~— High resolution XBT and flux lines

= ADCP w—— Carbon lines
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. Real-time and near real-ime tide guage network (20 stations in operation, ~24 planned)
<> Deeop equatonal currents
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(Kang et al., 2024)
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(Harms et al., 2021)

POC flux [mg m? day*] normalized to 2000 m depth
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SCTR (Seychelles-Chagos Thermocline Ridge)

Key Region for Observing Indian Ocean Variability

SCTR
1. Geological Range

« 5-12S, 55-90E (Dilmahamod et al. 2015)
 5-10S, 50-80E (Nyadjro et al. 2017)

15N 1=
10N} ™

2. 20°C Isotherm Area

0.03 0.07 0.15 03 0.7 14

Woodberry et al. (1989) & McCreary(1993)

Thermocline Ridge of the Indian Ocean




Long-term Indian Ocean Variability

RAMA-K

s Time-Series Observation from Air-Sea Interface to Deep Ocean

RAMA-K Station

Nk/{; f(/_ﬁ. )
—~—————— 0N
0% RAMA o
Real-time surfw , st K
- 2 . .
s o us Q Subsurface Mooring
= B 300m
S 10°N =
300m F Korea
ADCP =

[
%
« Location: 8°S, 65°E 2
* US: RAMA: Atmosphere to 500m depth
Sensor for Temperature, Salinity, DO, Current, ADCP
« Korea: Station K mooring: 300m depth to 4,000m seafloor
Sensor for Temperature, Salinity, DO, Current, DO,

Fish Echosounder, Sediment trap, ADCP, C-PIES
« Data open (https://www.pmel.noaa.gov/tao/drupal/rama-k/)
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