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The Challenge



l 2025 Global Mean Surface 
Temperature +1.44 °C  
above pre-industrial, the past 
11 years have been the 11 
warmest on record (WMO).

l Largest single-year decline 
of coral reef by 8.9% in 
2023-2024. (GCRMN)

l Increased frequency and 
magnitude of extreme 
weather events (IPCC).

Climate Change Crisis

—The Clock Is Ticking



Significant and Urgent Societal Needs

Solution-driven disaster 
mitigation and adaptation based 

on seamless forecasting 

Source: Munich Re, NatCatSERVICE, 2025



Knowledge Gap between Weather Forecasting 
and Climate Prediction 



OSF Programme
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Challenge 5
Unlock ocean-

based solutions to 
climate change

Challenge 6
Increase community 
resilience to ocean 

hazards

Expand the Global 
Ocean Observing 

System

Challenge 7

Vision

To advance ocean-climate nexus 
understanding

To provide high-quality seamless 
prediction

Objective

A system that will provide ocean-
climate seamless forecasting in a 

timescale from hours to years and in a 
spatial scale from kilometers to global.



15 Projects

 P1: intelligent BUOY 
observation network (iBUOY)

 P2: Ocean Satellite 
observation network 

(OSatellite)

  P7: Communication, 
coordination and capacity 

building (3C)

 P3: Air-Sea-ice processes for 
model development

 (AirSeaIce)

P4: Development of New 
Generation Models 
(NewGen-Models)

P8: Ocean to climate 
seamless forecasting in 

Africa (OSFiA)

 P5: Multi-hazards Early 
warning system towards A 
Smart Ocean (MultiEars)

P6: OSF Demonstration and 
Application (DemoApp)

P9: Typhoon Forecast and 
Response in Northwest 

Pacific (TFRiN)

P10: High-resolution 
sea ice forecast in ARCtic 

routes (HiARC) 

P11: Coral Reef Health 
Monitoring (CoralHealth) 

P12: Island Governance Toolkit 
(IGT)

P13: Sustainable Aquaculture 
under Climate Change (SACC)

P14: AI for Oceanic Seamless 
Forecasting (AI4OSF)

P15: Global Offshore Aquaculture 
and Low-carbon Energy (GOAL)
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 Global Partnership Network



l Utilizes next-generation Global Navigation Satellite System (GNSS) positioning 

technology to enable real-time observation and data transmission of ocean waves, 

currents, sea level, sea surface temperature (SST), atmospheric water vapor, wind, 

temperature, humidity, pressure, and air–sea fluxes. It features ultra-low cost, high 

precision, and intelligent operation.

l Key breakthroughs in several core technologies, including high-precision positioning 

algorithms, signal separation and processing, and AI-based intelligent control. 

1. Advancing Ocean Observation Capability

of the cost of 
commercially 

available wave 
buoys

5~10%

A-S 
Flux



Offshore Malaysia, June–July 2024

Offshore Bangladesh, September 2025

Multiple Countries Have Expressed Interest in Trial 
Use, Procurement, and Donations of “Jingwei” Multi-

Parameter Buoy

1. Advancing Ocean Observation Capability



1. Advancing Ocean Observation Capability



Wave modulate surface wind stress Sea spray increases heat flux

Wave modulates momentum fluxWave controls upper-ocean mixing

Theoretical Foundation: Role of Ocean Waves

2. Advancing Forecasting Models and Technologies



pWave is a major source of upper-ocean turbulence

                                                                              （Qiao et al, 2004，2010）  

p The key of wave-turbulence interaction in intensifying ocean turbulence（Qiao 

et al, 2016）;

p Reviewed by D’Asaro

p Overturn the statement of J. Lumley (1983):

 “wave does not generate turbulence”
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2. Advancing Forecasting Models and Technologies



pMLD biases reduce from 10.8 m to 1.5 m (86% improvement)
Qiao et al,2004, GRL; 2010, OD; 2016, RS

Model without Bv Observation data Model with Bv

2. Advancing Forecasting Models and Technologies



Short-term climate prediction in the coming 13 months.

Earth System Model: From FIO-ESM v2.0 to FIO-CPS

2. Advancing Forecasting Models and Technologies



NHC https://www.nhc.noaa.gov/data/tcr/

NHC Forecast Verification Report, 2020 Controlled by air-sea heat fluxes
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Typhoon Forecasting Model: FIO-AOW

2. Advancing Forecasting Models and Technologies
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2. Advancing Forecasting Models and Technologies

Typhoon Forecasting Model: FIO-AOW



Addressing Three Long-standing Bottlenecks

High Intensity Prediction 
Bias

Rapid Intensification (RI) 
Prediction

Wind–Pressure 
Relationship

Exceeding Weather Act 
Performance Targets >90% RI Detection Rate Improved Wind–Pressure 

Consistency

2. Advancing Forecasting Models and Technologies



Current Wave

Wind Typhoon

http://toolkit.dcc-occ.cn
3. Demonstration Applications of OSF Products

http://toolkit.dcc-occ.cn/


COAST (Coastal city Ocean-bAsed Solution Toolkit for sustainable 
development) Demonstration Application in Africa

Policy Making

l Coastal Management
l Disaster risk reduction
l Marine Resource Management
l Sustainable development 

Capacity Building

l Training & workshops
l Technical exchange
l Knowledge sharing
l Community engagement 

COAST Toolkit

Data integration and management
Modelling and analysis tools
User-friendly applications 

ForecastingObservation

GNSS-based in-situ 
observation around 
Madagascar waters

Ocean forecasting
Tropical cyclone
Climate projection



3. Demonstration Applications of OSF Products



2025 UN Ocean Conference
Participated in organizing the side event “Toolkits: 
Bridging Ocean Science and End Users,” where 
the COAST Toolkit was showcased as a flagship 
outcome. 

BACO-25
OSF Programme successfully 
convened the session “Ocean and 
Climate Seamless Forecasting” 
(JPM03).IOCINDIO-1

COP 30
On 18 November 2025, at the COP30, 
OSF presented to the global community 
its wave-induced turbulence theory and 
the third-generation typhoon modeling 
framework developed on the basis of 
this theory.

Report on “Initiative on Disaster Risk Mitigation 
and Prevention in the Indian Ocean Region”

4. Capacity Development and Global Outreach



From April to June 2025, Dr. 
Leonardo Bachá from the Federal 
University of Rio de Janeiro 
(UFRJ), Brazil, completed a short-
term internship at the OSF 
Programme Office.

Capacity Development
• GNSS buoy deployment 

and maintenance
• Testing of the 

OCEANUS early 
warning system

• Numerical modeling and 
data analysis

Outcome-Oriented 
Applications

• Development of a coral 
reef monitoring and 
early warning system 
for Brazilian waters

• Deployment planning 
for buoy observation 
systems in Brazilian 
waters

Support 
Mechanisms

• Supported by 
China 
International 
Young Talents 
Exchange 
Programme 

Dr. Bachá exchanged research 
experiences with members of the OSF 

Programme Office

4. Capacity Development and Global Outreach



Professional Capacity 
Development
•ODC Centre Training 
•Lectures delivered by OSF project 
Co-PI

Professional and Career 
Development
•OSF Co-PI provided specialized 
training and mentoring

Interdisciplinary Capacity 
Building
•Collaboration with ECOP
•From Scientific Outcomes to 
Public Products

Dr. Wee Cheah, Co-PI of OSF-
affiliated project, delivered lectures 
during the 14th ODC Centre 
Training Session.

Financial support for participating 
trainees was secured through the 
CEP Program.

OSF and ECOP Programme 
jointly organized the webinar:
“Bridging Science with Societal 
Needs through Public Products”

Workshop on “Academic Writing 
and International Collaboration” was 
organized during the ODC training 

l 18 countries
l 35 trainees

4. Capacity Development and Global Outreach



20+ 国家
100+嘉宾
青年科学家在海洋可
持续发展中的角色

“与海同行——海洋
青年人才的机遇与
挑战”平行论坛 OSF邀请来自中

国、俄罗斯、巴
西、孟加拉国和
多哥共和国的5位
青年学者

《海洋青年人
才青岛倡议书》

At 2025 Global Ocean Development Forum, five young scholars invited by OSF, from Bangladesh, Togo, Russia, 

Brazil and China, jointly released Qingdao Declaration of Young Ocean Talents. They each delivered their pledge in 

their native language, demonstrating the shared determination of global youth to protect the ocean together.

4. Capacity Development and Global Outreach
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Foundation: Building Trust 
Through Scientific 

Exchange
On 28 September 2023, 
Togolese young scientist Dr. 
Mathé Ablodévi Jean-Paul 
Attiglah participated in the 
First General Assembly of the 
OSF Programme.

Lorem ipsum dolor sit amet, 

nihil dolores phaedrum ea sit.

Lorem ipsum dolor

+20

Key Stage: Deep 
Youth Engagement 

as a “Connector

From July to September 
2024, Dr. Mathé completed 
a three-month internship at 
the OSF Programme 
Office.

Lorem ipsum dolor sit amet, 

nihil dolores phaedrum ea sit.

Lorem ipsum dolor

+20

Transformation: From 
Individual Development 

to Institutional 
Cooperation

On 7 September 2025, FIO 
and the University of Lomé 
signed a Memorandum of 
Understanding on 
cooperation.

Lorem ipsum dolor sit amet, 

nihil dolores phaedrum ea sit.

Lorem ipsum dolor

+20

Scaling Up: 
Government-Level 

Engagement
From 20 to 22 October 2025, 
an OSF delegation visited Togo. 
Dr. Mathé participated in 
bilateral discussions and joined 
the China–Togo field survey 
and site assessment activities.

202520242023

Empowering Regional Cooperation Through Youth: The Spillover Effects of OSF Capacity 
Building

4. Capacity Development and Global Outreach



SeaForAll Initiative



  

SeaForAll Initiative

International Ocean Climate Seamless Forecasting Alliance 
（SeaForAll）

An international, 
academic and non-profit 
organization.

Make technological 
breakthroughs in 
seamless forecasting, 
providing science-based 
solutions to disaster 
prevention and 
mitigation

    

    

Professionals and 
organizations in the 
field of marine and 
climate prediction and 
forecasting worldwide.



Academician of Chinese Academy of 
Engineering , Deputy Director of the 
Earth System Numerical Prediction 
Center of the China Meteorological 
Administration

Leading Scientist of numerical 
modelling

President
Xueshun Shen

Leading Scientists

VP: Mauro Cirano, Professor at 
UFRJ.

VP: Joel Hirschi, Principal 
Research Scientist at National 
Oceanography Centre, UK. 

VP: Kouadio Affian, Chair of 
IOCAFRICA. 

VP: Alexander Babanin, 
Professor at the University of 
Melbourne.

Secretary-General
 Fangli Qiao

Member of the European Academy 
of Sciences, Professor at FIO

Dedicated over 30 years to the 
research and development of 
seamless numerical models for the 
ocean and climate



Scope of Work

Evaluate and analyze 
the trends of the 
international seamless 
forecasting, conduct 
cutting-edge research 
and innovation, 
organize international 
meetings. 

Oversee the 
implementation of UN 
Ocean Decade OSF 
Porgramme.

Organize international 
trainings and 
workshops to empower 
young professionals. 

Publish international 
journals on seamless 
forecasting.

Establish and maintain 
a data-sharing platform 
to  promote 
information exchange 
and sharing within the 
field.

Actively participate in 
global marine 
governance and UN-
related affairs.

Develop and promote 
public products, and 
provide ocean-based 
solutions for climate 
change.

Provide technological 
consultation and offer 
technological support 
for relevant decision-
making in international 
ocean governance.

Carry out lectures and 
exhibitions for ocean-
climate literacy.

Set up benchmarks for 
global seamless 
forecasting 
development. 



Founding Members

21 Countries
20 organizations 

50 Individuals

osf@fio.org.cn



1. What do you want to know more about 

OSF&SeaForAll?

2. What should SeaForAll become?

3. As a young scientist, how would you 

like to participate in SeaForAll?
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