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I. PROPOSED WORKING GROUP: 
 
Working Group for Integrated Investigation in Indo-Pacific Convergent Center -Marine Ecosystem 

and Biodiversity (I3PCC-MEB) 

 

II. PROPOSER AND OTHER RECOMMENDED MEMBERS FOR THE PROGRAMME 
STEERING GROUP (tentative, the members will be finalized through the organization of the 
WG’s first meeting) 
 [Kindly note: the Steering Group shall consist of members who are designated by WESTPAC 
member states through its National Focal Points in consultation with the Principal Investigator (PI) 
and the WESTPAC Office, and member(s) invited, if deemed necessary, from within and/or outside 
the region] 
 

 
III.  WG TIMEFRAME: 

 
This WG will start from April 2021 and the initial planned timeframe of this Working Group would be 

2 years. The WG aims to identify the priority issues on marine ecosystem and biodiversity research 

in the IPCC area from multi-circle and multi-disciplinary perspectives, for instance, species and 

geographic distribution patterns of coral and coral fish, the  use of eDNA to identify and predict the 

evolution of marine biodiversity and ecosystems, transportation of nutrients and its effect on 
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primary productivity, etc. And thus formulate an interdisciplinary program to advance the 

knowledge of, and research capacity for Marine Biodiversity in the Indo-Pacific Convergent Center.  

The Steering Group of IP3CC-MEB WG will be established during April-May 2021, and then the 

priority issues on marine biodiversity and ecosystems in the IPCC will be identified through active 

communication at national, regional, and global levels by the end of 2021. A detailed framework of 

the IP3CC-MEB Program will be formulated by integrating the shared interests of the region during 

January-March 2022, and a draft of the Science Action Plan of the I3PCC-MEB Program will be 

formalized before September 2022. The proposal of the I3PCC-MEB Program will be submitted to 

the WESTPAC and expand the partnership for further collaboration at the beginning of 2023. 
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Work package 1: Develop and establish the Steering Group of IP3CC-MEB WG 

                         
Work package 2: Identify the priority issues on marine biodiversity and ecosystems in the IPCC through active communication at national, 

regional, and global levels 

                         
Work package 3: Integrate the shared interests of the region and formulate the detailed framework of the IP3CC-MEB Program  

                         
Work package 4: Draft the Science Action Plan of the I3PCC-MEB Program 

                         
Work package 5: Submit the Proposal of the I3PCC-MEB Program to WESTPAC and expand the partnership for further collaboration 
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IV. JUSTIFICATIONS FOR THIS PROGRAMME: 
 
The Indo-Pacific Convergent Center (IPCC, Figure 1) in this proposal refers to the region of 90ºE -

150ºE, 30ºN - 30ºS. It covers the tropical Pacific Ocean west of the Mariana Trench, and the 

tropical Indian Ocean east of the Ninety East Ridge, with the Indonesian seas in between, 

connecting the tropical Pacific and Indian Oceans.  

 

Figure 1: Illustration of the Indo-Pacific Convergent Center (IPCC) 

The IPCC is located in the center of the Indo-Pacific warm pool (Figure 2). With the warmest 

temperature over the global oceans, it provides the primary heat that drives the tropical ocean-

atmosphere coupled system. So far, the understanding of the processes and dynamics of the mass 

and energy exchanges between the western Pacific and the Indian Oceans through the Indonesian 

seas has been primitive. Little is known about the vertical exchange and water mass mixings inside 

the Indonesian seas and the surrounding oceans. The study of the atmospheric bridge and the 

oceanic channel processes in IPCC is still in its embryonic stage.  

 

Figure 2. Illustration of the warm pool in IPCC area 
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There are many plate subduction zones in IPCC, which is the region of the most active and 

intensive recycling and energy exchange (Figure 3). The Mariana, the Neotethys, and the 

Philippine Sea subduction systems in IPCC have been a hot subject of study internationally, with 

special foci on the initiation of plate subduction, recycling, and earthquakes. The interactions of 

different plates also lead to the formation of complex submarine hydrothermal systems, which 

allow for the studies of vulnerable deep-sea ecosystems.  

 

Figure 3. Illustration of the plate subduction zones in IPCC area 

The “Coral Triangle” in IPCC is recognized as the global center of marine biodiversity and has bred 

the highest marine biodiversity in the world oceans by hosting 76% (605) of the world's coral 

species, 37% (2,228) of the world’s coral reef fish species, nearly 75% of the world’s mangrove 

species, over 45% of sea grass species, and at least 22 species of marine mammals. An 

astounding level of biodiversity is concentrated in less than 1% of the world ocean’s surface area. 

At the crossroad of the Pacific and Indian Oceans, IPCC is deeply influenced by many oceanic and 

atmospheric systems, such as the warm pool, the tropical ocean circulation, the western boundary 

currents, and the Asian-Australian monsoon. The formation and evolution of marine biodiversity 

are strongly associated with tectonic processes, paleo-ocean environment, climate changes, and 

life processes. Many scientific issues associated with the biodiversity center, however, have not yet 

been explored, including species and geographic distribution patterns, origin and evolution of 

marine organisms, diffusion regularity and driving factors, and molecular basis of adaptive 

novelties.  This will support an evaluation of the ecological role of some important habitats as 

“stepping stones” which has important implications for the distribution of animals as wel l as their 

resilience and possible recovery if damaged by human activities (such as commercial fishing or 

seabed mining).  
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Figure 4. Illustration of the marine biodiversity center in IPCC area. 

The significant interactions between different spheres, including the lithosphere, hydrosphere, 

biosphere, and atmosphere, led to significant impacts on sustainable development of countries in 

the IPCC region. The sustainable development of the countries depends heavily on a clean, 

healthy, safe, and productive ocean. IPCC has been identified as a hotspot in ocean studies for a 

long time and included in many international research projects, such as Future Earth, Integrated 

Marine Biosphere Research project (IMBeR), Marine Geological and Biological Habitat Mapping 

(GeoHAB), and Northwestern Pacific Ocean Circulation and Climate Experiment (NPOCE).  

Studies in the IPCC region, however, are still scarce due to the lack of observations. The current 

global or regional models are incapable of simulating the oceanic multi-scale variability, the marine 

biological evolutionary patterns, and their responses to climate changes. International cooperation 

among countries surrounding IPCC is urgently needed to fulfill the multidimensional need. To 

develop an international programme focusing on I3PCC-MEB, therefore, is a necessary task in face 

of the  UN Decade of Ocean Science for Sustainable Development. 

The I3PCC-MEB WG we proposed will contribute to the Ocean Decade Challenge 2: Understand 

the effects of multiple stressors on ocean ecosystems, and develop solutions to monitor, protect, 

manage and restore ecosystems and their biodiversity under changing environmental, social and 

climate conditions. 

The I3PCC-MEB WG aims to identify the priority issues about the marine ecosystem and 

biodiversity research in the IPCC area and integrate the shared interests of countries in this region 

for further collaboration. The outcomes of this WG will contribute to most of the expected Ocean 

Decade outcomes, including Outcome 2 “A healthy and resilient ocean where marine ecosystems 

are understood, protected, restored and managed”; Outcome 4 “A predicted ocean where society 

understands and can respond to changing ocean conditions”; Outcome 5 “A safe ocean where life 

and livelihoods are protected from ocean-related hazards”; Outcome 6 “An accessible ocean with 

open and equitable access to data, information and technology and innovation”, and Outcome 7 
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“An inspiring and engaging ocean where society understands and values the ocean in relation to 

human wellbeing and sustainable development”. 

IV. OBJECTIVES AND EXPECTED OUTPUTS/OUTCOMES: 
Kindly note: please set S.M.A.R.T objectives, which should be Specific, Measurable, Achievable, 
Relevant, and Time-bound. 

1. Objectives 

 Identify the priority issues on marine ecosystem and biodiversity research in the IPCC area 

from multi-circle and multi-disciplinary perspectives, which could address A Healthy and Resilient 

Ocean. 

 Integrate the shared interests of countries in this region for further collaboration and 

capacity development. 

 Improve understandings on formation mechanism, current status, and trend of evolution of 

the biodiversity center in the IPCC and their socio-economic impacts.   

 Promote the involvement of early-career scientists in cooperative studies on I3PCC-MEB 

WG.  

2. Expected outputs: 

 A list of priority issues identified in future collaboration on marine ecosystem and 

biodiversity in the IPCC area, and a Science Plan and its Implementation Plan fomulated for an 

collaboration program on IPCC-MEB.  

 Enlarged partnership to further develop the I3PCC-MEB Program. 

 Improved awareness of  early-career ocean professionals (ECOP) to bridge the gaps 

between scientific community with the general public and policy makers.  

V. TERMS OF REFERENCE OF THE PROJECT/PROGRAMME STEERING GROUP: 
 
[NOTE: For the purpose of guidance and management, WESTPAC encourages each 
project/programme to set up its Steering Group. You are required to develop a draft TOR for this 
Group, and submit it to WESTPAC, as an action required for approval.] 
 
TheI3PCC-MEB WG consists of a steering group (SG) and a coordination group (CG). 

 
1. Responsibilities of the SG and SG members 

The SG of the I3PCC-MEB WG shall be appointed with the task to provide strategic leadership and 

governance oversight.  

The SG members will be chosen for their ability to provide strategic leadership, make informed 

policy choices to exercise effective governance over the I3PCC-MEB WG. Members should be 
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selected based on their expertise in Ocean Science, preferably relevant to the research disciplines 

of the WG, ability to represent the interests of stakeholders, and ability to help resolves issues the 

WG may face. 

Members of SG have the following responsibilities: 

 Provide strategy guidance, relevant information, data, and materials to the I3PCC-MEB WG; 

 Act on opportunities to communicate positively about the development of this WG; 

 Actively participate in meetings through attendance, discussion, and review of minutes, 

papers and other Steering Group documents; 

 Support open discussion and debate, and recommend, discuss, and adopt new members; 

 Coordinate the WG activities in the member’s home country and submit the activity report;  

 Explore supports from the member’s home country and other relevant agency or 

organization; 

 Assist in mobilizing financial resources to contribute to the development of the WG, 

including in-kind resources, human resources, and direct funding. 

2. Responsibilities of the CG 

A CG will coordinate the activities and monitor the implementation of the WG. The CG will liaise 

with national partners to encourage collaboration and sharing of outcomes and data in this region, 

and develop recommendations for priorities and strategic adjustments according to the evaluation 

of research progress and challenges.  

The CG will support the steering group to develop a science plan and an implementation plan, to 

guide scientific capacity development, and to identify how this initiative can contribute to the 

society, economy, and policy development.  

The CG will report to the Steering Group and facilitate the communication between members from 

different countries and organizations. 

VI. MAIN ACTIVITIES TO BE CARRIED OUT OVER THE PROGRAMME TIMEFRAME: 

1. Disciplines of collaborative activities 

The WG will identify priority issues from the following disciplines and develop collaborative 

activities including, but limited to: 

1.1 Climate change theories and projection  
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 Ocean circulation, mass and energy exchange, and their impacts on biodiversity.  

 Climate change projection with earth system model and physical-ecosystem coupled 

models. 

1.2 Diversity and sensitivity of deep-sea ecosystems to climate change 

 Taxonomy of marine organisms in deep-sea and the diversity of  deep-sea ecosystems 

associated with complex geological processes 

 Potential impacts of climate change and anthropogenic activities on deep sea ecosystems 

and biodiversity.   

1.3 Formation and evolution of biodiversity center 

 Mechanism, processes on the formation the marine biodiversity center in the IPCC.   

 Joint impacts of climate change and human activities on future evolution of the marine 

biodiversity center.   

1.4 Impacts of marine ecosystem and biodiversity changes 

 Extreme ecosystem changes like ocean acidification, harmful algal blooms, jellyfish bloom 

and hypoxia. 

 Impacts of ecosystem degradation on societal economic development. 

2. MAIN ACTIVITIES 

 Conferences, Proceedings and Reports  

International conferences will be organized to promote collaboration and communications among 

the countries in the IPCC.  Proceedings, reports and other documents will be prepared. 

 Workshops and Training Courses  

Workshops and training courses for scientists, students, policymakers, and private sectors will be 

organized to develop capacity of marine science in IPCC. 
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VII. PROPOSED WORK PLAN AND BUDGET FOR MAY 2021 - MAY 2023: 
[provide, in tabular form, the action items that should be included in the work plan and budget: 

 
1. Work Plan 

Project/Programm
e/ Working Group 

Activities Objectives 
Expected 
outputs/outcomes 

Date 
and 
Place 

Funding required 

IOC 

Other sources 
(i.e., from 
national/internatio
nal sources) 

I3PCC-MEB workshops, 
seminars, 
and 
meetings 

identify the priority 
issues about the 
Marine Biodiversity 
Research in the IPCC 
area and integrate the 
shared interests of 
countries for further 
collaboration 

 
-Communication 
Reports 
- Science Action 
Plan for the 
I3PCC-MEB 
Program  

2021- 
2023 
 

 - Chinese 
Academy of 
Sciences (CAS) 
- other available 
funding 
opportunities will 
be welcomed 

Training course 2 Training 
courses 

- Deep sea ecosystem. 
- Ocean observation. 
 

30~40 
participants 

2021- 
2023 
 

 - CAS 
- other available 
funding 
opportunities will 
be welcomed 

 

 
2. Funding sources and budget from 2021-2023 

The budget for this WG (2021-2023, $1M) is secured, mainly through the support of Chinese 

Academy of Sciences and National Natural Science Foundation of China, and other funding 

opportunities will be greatly appreciated if possible. 

 




