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IIOE 1959-65

(Scientific Committee on Ocean Research 3 years + UNESCO IOC 3 years)

Total 323 ship months 

(approx.)

1) France ï20

2) Germany ï7

3) India ï24

4) USA ï119

5) Indonesia ï3

6) Japan ï20

7) Pakistan ï8

8) Australia - 37

9) Portugal ï3

10) South Africa ï13

11) Thailand ï2

12) USSR ï20

13) UK ï35

Courtesy:  Satheesh Shenoi, INCOIS, India
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An IIOE-2 planning constituency asked itself during 2012-15:
“… SO WHY AN IIOE-2 ? ...”

It has been half a century since IIOE & The Indian Ocean is complex & still 
relatively  poorly understood

Natural and human disasters 
Sea Search and Rescue / recovery

Environment
Climate Change

Food & Energy Security
Blue Economy

etc



…a ‘new world’ in observational technology…

GOOS
Contemporary techniques/technology, infrastructure Ą give us an improved 

capacity to measure and characterize (processes)

Direct and robotically – gear, humans and animals - above, at and below the sea 
surface



A rapidly improving world in term of computer modelling
allowing scientists to examine and understand the Cascade of Scales, which 

connects IO communities internally and the IO more widely to the global system

IO Sea Surface velocity

Courtesy:  Gabe Vecchi, ex-IOP  / GFDL USA

IO Sea Surface Temperature

Courtesy:  Garry Brassington (BoM), CAWCR, BLUElink, Australia



Exclusive Economic Zones

Much larger and complex total EEZ network now

Issues of sovereignty of access, restrictions on sharing strategically sensitive data

For effective research –we need to collaborate under a collegial framework

Bi- Tri- & Multi -lateral collaborations needed to try to overcome impediments



Examples of broad-scale science/societal drivers 

motivating research in the IO

Typhoons, 

Cyclones & 

Hurricanes 
MJO

Indian Ocean 

IO Dipole

ITF

Courtesy:  Mike McPhaden, IIOE-2 RG2 Qingdao Nov 2013 SST anomaly (Feb 

2011)

Ningaloo NinoNingaloo Nino



EG Ocean related weather – monsoons etc – vital for the 

Indian Ocean

One third of the world s 

population depends on 

monsoon rainfall

W/N/E Indian Ocean  strongly 

influenced - monsoons (floods, 

droughts), cyclones é

Courtesy:  Mike McPhaden, IIOE-2 RG2 Qingdao Nov 2013

Wind Rain Current

Winter -

February

Summer -

August     



Courtesy G Vecchi, IOP)

Courtesy BLUELINK 

Australia



Somali and 
Oman

Central  and 
northern AS

Sri Lanka

Western Bay

Java/Sumatra

South Indian 
Ocean band

Vinayachandran (2006; priv. comm.)

SeaWiFS annual chlorophyll composite (1999)



The strong coastal summer flow of the West Arabian Sea  (Somali current) is 

subjected to Ekman offshore drift, upwelling, large gyres, squirts, filaments, jets é as 

characteristic mesoscale mixing / transport features

They are obviously critical in respect to characterising exchange between the Marginal 

Seas and the AS.

Are they understood sufficiently, predictable (by models?)

http://daac.gsfc.nasa.gov/oceancolor/images/Ras_al_Hadd_jet_labeled.jpg


SUB-SEA BREAKING INTERNAL WAVES

Intense turbulence and forces

on structures and habitats at the seabed

Currents (arrows)     Vertical  temp/density  stratification  (colour)

Bottom currents during internal wave breaking = 10-20 x stronger than 

ambient
(Venayagamoorthy & Fringer)

shelf seabed

Pipelines

Oil/gas rig legs

Habitats

Fisheries

infrastructure



A major appreciation was that:

The Indian Ocean has a profound environmental influence on its own rim & 

oceanic environs and on neighboring land masses far away from its own 

domain, including rim and island countries

Weather
&

Connecting 

currents



IIOE-2 planning led by

IOC Ą 148 Member States
SCORĄ 32 national committees

&
IOGOOS (Regional Alliance) Ą 30 members, deriving from many countries (from 

professional community to government policy levels)

Madagascar

Tanzania

Indonesia

France

BOBLME

üBangladesh

üIndia

üIndonesia

üMalaysia

üMaldive

üMyanmar

üSri Lanka

üThailand

(ChairïINDIA)

(Secretariat INDIA)

UNESCO IOC Perth

Australia

India

UNESCO IOC

Iran

Kenya:

Mauritius:

Mozambique

South Africa

Sri Lanka

USA

IMOS

IOGOOS



Planning 2012-15

>100 scientists, from >50 countries, involving >20 institutions, many 

local/national briefings, advocacy etc

WAGOOS

SIBER + IOGOOS

UNESCO/IOC

Sub -

Commission for 

Africa and the 

Adjacent Island 

States

BOBLME
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UNESCO IOC = 148 Member States

(Inter-governmental)

IOC endorsed IIOE-2 in 2015

This means that 148 Governments endorsed IIOE-2

Benefit ? é scientists can lobby their institutions & 

governments to support IIOE-2 aspirations

Bottom-up marries with top-down

The Intergovernmental imprimatur can be leveraged by 

scientists to make the for institutional and national 

support



é similarly relevant é
Also supported by Indian Ocean Rim Association

IORA

(Foreign Affairs & Trade ïMinisterial Assoc.)

MEMBERS - 20
Australia

Comoros

Indonesia

India

Iran

Madagascar

Mauritius

Oman

South Africa

Tanzania

UAE

Bangladesh

Seychelles

Kenya

Malaysia

Mozambique

Singapore

Sri Lanka

Thailand

Yemen

DIALOGUE PARTNERS - 6

China

France

UK

Egypt

Japan

USA

OBSERVERS - 2
Indian Ocean Research Group

Indian Ocean Tourism Association
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An important nuance

IOC has championed a new concept at UN level

UN Decade of Ocean Science for Sustainable 

Development 2021-30

Almost certain to materialise

It was the subject of a RESOLUTION at IOC Ass29 June17

The RESOLUTION was warmly embraced by the DG UNESCO and 

President UN General Assembly

IIOE-2 is being considered as a natural contribution to the DECADE

IIOE-2 also now being discussed within IOC as a potential model for 

other such pursuits in the World’s oceans under the DECADE 

spirit/framework



IIOE-2 Implementation 
Strategy

Written by the IOC IIOE-2 Interim Planning 
Committee (Group of Experts)

Chair, Satheesh Shenoi
Peter Burkill, Rana Fine, Birgit Gaye, Karen Heywood, Raleigh Hood, 

Ashley Johnson, Somkiat Khokiattiwong
Kenneth Lee, Charles Majori, Yukio Masumoto, S.W.A Naqvi, 

Andreas Schiller, Jerome Vialard, Nasser Zaker,
Haiwen Zhang (alternate Weidong Yu)
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IIOE-2 Science Plan (Hood et al, 2015)



IIOE-2 ‘connects’ with the GRAs
Geographically and thematically - directly via their overlapping 

domains of interests and programs

IMOS

SOOS - Southern Ocean Indian Sector Working Group

SOOS-SOIS



IIOE-2 ‘connects’ more widely with adjacent ocean GRAs
… by virtue of its role as a pathway and inter-ocean connector for  the 

global circulation system (eg ITF, Agulhus-Atlantic Leakage)
…. And similarly for weather connectivity (egIOD, MJO, Monsoons)…

IMOS

SOOS - Southern Ocean Indian Sector Working Group

SOOS-SOIS



IIOE-2 also has a new and exciting emerging relationship with
Southern Ocean Observing System –Southern Ocean Indian Sector 

Working Group
(SOOS-SOIS WG)

IMOS

SOOS - Southern Ocean Indian Sector Working Group

SOOS-SOIS WG
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Update

Governance

&

Supporting framework



IIOE-2 Steering Committee

IIOE-2 STEERING COMMITTEE

CO-CHAIRS

(IOC, SCOR, IOGOOS)

EXECUTIVE

6 x Science Theme team leaders

7 x Working Group team leaders

Reps from sub-regional Bodies

Eg, IOCINDIO, IOC AFRICA, IOC WESTPAC

REGIONAL COORDINATION LEVEL

Focal points of IIOE-2 National Committees

SCIENCE DELIVERY LEVEL

Leaders of major IIOE-2 Research Initiatives

+ Early Career Scientists Network leader 25

Support from 

JOINT

PROJECT

OFFICE

Perth Node

&

Hyderabad 

Node



ST 1
Human 
impacts

ST 2
Boundary current 

dynamics, 
upwelling 

variability and 
ecosystem impacts

ST 3
Monsoon 

variability and 
ecosystem 
response

ST 4
Circulation, 

climate 
variability 

and change

ST 5
Extreme 

events and 
their impacts 

on ecosystems 
and human 
populations

ST 6
Unique 

geological, 
physical, 

biogeochemical
, and ecological 
features of the  

IO

Ben Milligan Vinayachandran &  

Yukio Masumoto

Adrian Matthews 
&

Joaquim Goes

Jerome 

Vialard & 

Amit Tandon

Chari 
Pattiaratchi

Jérôme
Dyment

WG 1
Science & 
Research

WG2
Data & 

Information 
Management

WG 3 
Capacity

Development

WG 4
Operational

Coordination

WG5 
Outreach & 
Communi-

cation

WG6 
Translating 
Science for 

Society

WG7 
Resources  & 
Sponsorship

Hermann
Bange

Cynthia 

Chandler &  

Harrison 

Ong'Anda

Nasser Zaker
& Zainal

Arifin

Shailesh

Nayak

Faiza Al-
Yamani

Rezah
Badal

JPO Perth & 
Hyderabad

SCIENCE THEME LEADERS

WORKING GROUP LEADERS



IOC AFRICA IOCINDIO IOC WESTPAC IOCARIBE

Johnson 
Kazungu (Kenya)

Facilitation IOC 
Nairobi (Mika 

Odido)

M Atmanand

(India)

Facilitation IOC HQ (Justin 

Avanhanzo)

Somkiat Khokiattiwong
(Thailand)

Kentaro Ando 
(Japan) Alternate

Facilitation IOC WESTPAC 
(WenziZhy)

REPRESENTATIVES OF REGIONAL BODIES 

First meeting of the IIOE-2 Steering Committee, Perth, 2-4 February 2017 



IIOE-2  Steering Committee
IIOE-2 SC members & focal points

SC Co-Chairs

Vladimir Ryabinin France / UNESCO IOC

Peter Burkill UK / SCOR

Satheesh Shenoi India / IOGOOS

SC Strategic Executive Level

Ben Milligan UK

P N Vinayachandran India

Yukio Masumoto Japan

Adrian Matthews UK

Joaquim Goes USA

Jerome Vialard France

Amit Tandon USA

Charitha Pattiaratchi Australia

Jerome Dyment France

Hermann Bange Germany

Cynthia Chandler USA

Harrison Ong'anda Kenya

Nasser Zaker Iran

Zainal Arifin Indonesia

Shailesh Nayak India

Faiza Al-Yamani Kuwait

Rezah Badal Mauritius

M Atmanand India

Somkiat Khokiattiwong Thailand

Kentaro Ando Japan

Johnson Kazungu Kenya

SC Regional Coordination Level

Shailesh Nayak India

Ashley Johnson South Africa

Raleigh Hood USA

Lynnath Beckley Australia

Hermann Bange Germany

Greg Cowie UK

SC Science Delivery Level

Danielle Su Australia

Weidong Yu China

Yukio Masumoto Japan

Mike Roberts UK

Raleigh Hood USA

Jerome Vialard France

Lisa Beal USA

Charitha Pattiaratchi Australia

Boris Kelly-Gerreyn Australia

Hermann Bange Germany

Greg Cowie UK

IIOE-2  Joint Project Office

Rajan Sivaramkrishnan India Node

Nick D'Adamo Australia Node



IIOE-2 SC Science Theme and 

Working Group teams

Nominations received from:

Indonesia 8 noms

India 8 noms

Australia 3 noms

Tanzania 1 nom

China 5 noms

Germany 2 noms

UK 2 noms

Pakistan 1 nom

Russia 2 noms

Ukraine 1 nom

Denmark 1 nom

Egypt 7 noms

Japan 3 noms

Kenya 1 nom

Spain 1 nom

USA 3 noms

6 x Science Theme and 7 x Working Group teams
Countries from which approx 50  people have nominated for membership of the 6 x Science Themes and 7 

x Working Groups (currently being assessed)



All planning outputs, current and prospective activity details available at  
the IIOE-2 dedicated website 

www.iioe-2.incois.gov.in
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As at August 2017

Six IIOE-2 National Committees

India, USA, Germany, Australia, UK, South Africa

(we believe some other may be in gestation)

25 óendorsedô projects

further detail from

IIOE-2 Joint Project Office

and

www.iioe-2.incois.gov.in



Cruise tracks (for endorsed proposals) completed / planned

As at Aug 2017 (see www.iieo-2.incois.gov.in)

Committed: USA, India, UK, France, Korea, Japan, 

Russia, China, Australia, multi-national 

Prospective: (TBD - Fridtjof Nansen), South Africa, 

Kenya, Germany, Indonesia, Iran)
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NEKTON.  UK.

Baseline of deep sea marine life of the Mozambique Channel to Seychelles area of the West IO, the Chagos/Maldives areas 

of the central tropical IO and the Andaman/Sumatran regions of the E IO.

PHYSINDIEN.  FRANCE.

Bio-physical characterisation of the Arabian Sea and marginal seas of the NW IO, including adjacent seas and gulfs - Gulf 

of Aden, Sea of Oman, Arabo-Persian inland waters. Includes modelling, exchange with the IO, support to development of 

ocean forecasting capacity.

KIOST IO RESEARCH. REPUBLIC OF KOREA.

Bio-physical characterisation of large scale cross basin dynamics of the central IO, with context to future Climate Change 

scenarios.

COCHIN UNIVERSITY ZOOPLANKTON STUDY.  INDIA.

Characterisation of the role of gelatinous zooplankton in the trophic structure and community assemblages  of the Arabian 

Sea.

OON-INDIA.  INDIA.

Met-ocean buoy program to monitor GOOS components in Indian waters.

GEOTRACES INDIA. INDIA.

GEOTRACES component involving mapping and characterisation of the distribution of trace elements and isotopes in the 

Arabian Sea, Bay of Bengal, and southern IO.

TAREEV CURRENT EXPEDITION.  RUSSIA.

Repeat survey of the original 1974 Russian hydrographic surveys of the sub-surface eastward equatorial óTareev Currentô.

E IO GEOPHYSICAL STUDY.  RUSSIA.

Exploration and characterisation of the regional geologic structure and tectonics of he east equatorial zone in the region of

the 90E ridge.

EIOURI.  MULTI-NATIONAL.

Bio-physical hydrographic, biogeochemical and met-ocean characterisation of major upwelling areas of the E IO.

WIOURI.  MULTI-NATIONAL.

Bio-physical hydrographic, biogeochemical and met-ocean characterisation of major upwelling areas of the WIO.
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DUSTNIF.  INDIA

Monitoring and characterisation of iron-in-dust related Nitrogen fixation in the óhigh nutrient ïlow chlorophyllô Arabian Sea, 

including study of the chemical characterisation of the dust and sea water, primary productivity and community structure.

IPBIO OF DBCP.  MULTI-NATIONAL.

International Buoy Programme for the Indian Ocean (IPBIO) of the Data Buoy Cooperation Programme, for the coordination 

and facilitation of the Indian Ocean buoy network of GOOS in the Indian Ocean.

CHALLENGER OCEAN GLIDER MISSION.  AUSTRALIA/USA..

Transect salinity-temperature-current profiling survey of the W-NE IO from Fremantle Australia to Columbo Sri Lanka with 

an ocean glider, to provide new data and symbolically reimagine the original HMS Challenger voyage.

BIOCAT.  GERMANY.

Biogeochemistry, microbiology, physical oceanographic, atmospheric / air chemistry surveys and characterisation of key 

processes related to the Oxygen Minimum Zone in the Bay of Bengal.

110E Study.  AUSTRALIA.

Integrated multi-national collaborative study of the bio-physics of the 110E region, as a reimagining of the original IIOE-1 

expedition surveys.

RAMA.  INDIA.

Observations of met-ocean bio-physical properties in the tropical IO, as part of the Indian Ocean Observing System 

(IndOOS), with a focus on RAMA (Research Moored Array for African-Asian-Australian Monsoon Analysis and Prediction).

ASIRI.  INDIA.

Study of air-sea interactions in the N IO, focussed on the EEZ and (i) ocean mixing and monsoons (ii) influence of Bay of 

Bengal Freshwater Flux on IO monsoons (iii) remote sensing of atmosphere waves and instabilities, including research 

cruises and deployments on island nations of the equatorial IO.

FIRST IIOE-2 CRUISE.  INDIA.

Goa-Mauritius bio-physical survey (4-22 Dec 2015) to mark the launch of the IIOE-2, repeating the original cruise survey of 

IIOE-1 five decades ago.

IO-SO REPEAT MONITORING.  INDIA.

Study of the influence of the Southern Ocean in modulating the ecosystem dynamics of the tropical IO and Indian climate 

via annual cruises employing transects across the IO and SO within the 40- S / 40-80 E region.
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News on

latest submissions

potential new collaborations

opportunities

in support of the IIOE-2 Science Plan
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French IIOE-2 National Committee ïrecent information. 

French IIOE-2 Nat Comm

(shallow sea mounts)

La Perouse

Mad Ridge

Walters Shoal

(Ref: Francis Marsac)
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Very recently submitted USA proposal Aug 2017 

(endorsement process underway)

NOAA USA

(Dr Sidney Thurston)

“…early 2018 multidisciplinary deployment of the NOAA Vessel Ronald H. Brown…”
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Survey programme for the RV Dr Fridtjof Nansen in the Indian 

Ocean, 2018

(EAF-Nansen, Mauritius Workshop, 21-13 Aug 2017)

Negotiations with FAO and Norway research leaders for EAF-Nansen /  IIOE-2 

linkages and collaboration are underway
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Recent collaboration formed

Southern Ocean Observing System ïSouthern Ocean Indian Sector Working 

Group

SOOS-SOIS WG 1st Meeting Japan 12-16   August 2017

Early consideration of the WGôs domain of interest

To materialise an interfacial zone of interest between IIOE-2 & SOOS
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In terms of tangible linkages with GRAs or 

GRA patron bodies é
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IOC AFRICA / GOOS-AFRICA
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REPORT
IOCAFRICA Planning meeting for the Second International 

Indian Ocean Expedition (IIOE-2) 

Second Session, Catembe, Mozambique , 6-8 October 2015

Intergovernmental Oceanographic Commission 

IOC Workshop Report No. 272 

UNESCO

NATIONAL REPORTS

Comoros  Kenya  Madagascar  

Mauritius

Mozambique  Seychelles

South Africa

Tanzania

WORKING GROUPS - REPORTED ON  IMPLEMENTING IIOE-2, 

FOCUSSING ON:

Capacity Development, Data and Information Management

Ship time requirements and availability

Publicity and public awareness

Coordination mechanisms (national and regional)

LED AND COORDINATED BY MIKA ODIDO

COVERED THE GOOS-AFRICA  DOMAIN

A REVIEW, STRATEGIC FOUNDATION AND RELATIONSHIP BUILDING EXERCISE FOR PROSPECTIVE 

ENGAGEMENT IN IIOE-2

Eg for:

FAO/EAF-NANSEN: Research Vessel planning for 2018 IO surveys (Mauritius Workshop, Aug 2017) 

SOUTH AFRICA: SA AGULHAS II  October 2017 SW IO surveys

Underpinning for higher level advocacy (eg Nairobi Convention, UNESCO, Government, UNDAF, IORA)



South Africa:

IIOE-2 survey Oct/Nov 2017

SA Agulhas II 

o Polar supply & research vessel

o 134 m; 100 scientists; 90 days

o 100 seat auditorium

Sampling plan to include:

ÅPhysical & chemical oceanography

Å Biological oceanography (plankton)

Å Benthic biodiversity (grabs, camera)

Å Marine top predators (whales, 

seabirds)

Å Marine Geology

Å TRAINING



South Africa:  IIOE-2 survey Oct/Nov 2017

Call for others to join cruise – scientists, including early career 

researchers

Will launch at Oct 2017 IORA meeting Durban ïbeing  

South Africaôs first meeting as the new IORA Chair

Will end at WIOMSA conference, Tanzania, Oct 2017
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IOCINDIO

IOC Regional Committee for the Central Indian Ocean

Has embedded IIOE-2 within its strategic objectives

é an evolving engagementé
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We look forward to being updated on IIOE-2 engagement 

from other GRAs and IOC regional bodies this weeké

Eg

SEAGOOS

IOC WESTPAC

IMOS
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We also invite and look forward to any collegial thoughts, 

observations, suggestions, queries etc

from other GRAs ….

from stakeholders of the GOOS Steering Committee ….

We welcome any insightful suggestions, benefits of 

experience of others in this sphere

We encourage neighbouring GRAs, and their parent 

bodies, where relevant, to enhance engagement with 

IIOE-2



thank you

IIOE-2
to advance our understanding of the Indian Ocean and its 

role in the Earth System in order to enable informed decisions 
in support of sustainable development and the well-being of 

humankind.


