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Congratulations.on the Official Endorscment of the UN Ocean Decade Collaborative Centre on Ocean-Climate Nexus

Hosted by FIO, China [ == = s ©F 2030 2f Qeean Science

for Sustainable Development

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION

’ COMMISSION OCEANOGRAPHIQUE INTERGOUVERNEMENTALE
- v COMISION OCEANOGRAFICA INTERGUBERNAMENTAL
MEXXMNPABUTE/IbCTBEHHAS OKEAHOIPA®UYECKAS KOMUCCUA
k 1 Sllaall pglal Ao gl 4 gl Linlll
BT B
UNESCO - 7 Place de Fontenoy - 75352 Paris Cedex 07 SP, France

http/oc.unesco.org - contact phone: +33 (0)1 45 68 03 18
E-mail: v.ryabinin@unesco.org

UNESCO

Ref. : IOC/VR/22.278/JB/AC/mI 3 June 2022
Subject: Endorsement letter of Decade Action No.18.2

Dear Mr. Qiao

It gives me a great pleasure to inform you of the endorsement of the Decade Action entitied “No
18.2. Ocean to climate Seamless Forecasting system”, as a programme forming part of the UN
Decade of Ocean Science for Sustainable Development 2021-2030. Please accept my sincere
congratulations for this achievement. Let me also thank you for your engagement and commitment
to the Ocean Decade vision of the science we need for the ocean we want.

Endorsed on
8 June, 2022

>




Decade Coordination Office

Theme / Region | Hosting UN Entity

Ocean Data
4 DCOs and 8 DCCs across the globe Sharing IODE, I0C-UNESCO
Ocean )
Observations GOOS Secretariat
S 0B N | - IOC Sub-commission for the West Pacific
Southfg:jéc%ﬁ?eg:on 0cea(réggt%gi5nng Connecting People and Ocean West Pacific (Supported by Thalland)

® ——————————————
IQCAUNESCO Project Offie of the Regional
Scientific Committee on Bureau for Science and Culture in Europe

Antarctic Research (SCAR) Be|g|um _ ltal
/ y
Decade Coordmatron Unit OCBEH-(CDIICI‘réa_tOeCSs%Iutlons
(bcu) o

IOC/UNESCO Project Office of the
Regional Bureau for Science and Culture

Connecting People

and Ocean in Europe
M v Decade Collaborative Centre

Northeast Pacific Ocean

France7
Ocean Observing
(DCO-00)
10C GOOS
France

(DCC-NEPO) . Hosting
: e Theme / Region State
rl I —. I I I —- ‘— I I
S ey S Ocean-Climate Nexus and Coordination
Ocoan Prodition Soondnation anicsp Biuee. E1¥s I amongst Decade Implementing Partners in | China
(DCC-OP) o
* Mercator Ocean International * L FirstInsti(t;c;‘e‘ofOceanography P.R. Chlna (DCC_OCC)
France \ ina
\ I Ocean-Climate Solutions (DCC-0OCS) US.A
® I i .
Coas!Re!ence lndia,{]D%Ccea;g);%egio" \\ — Pacific Islands Region I Ocean Pr@diCtlon (DCC'OP) France
C-C. i Wem:ific of the Pacific Ocean
University of Bologna I e ration Servicas " 10C WESTPAC * —(D_¢C-P’R-EO) ili =
iy plon 2 oo wesTEA e et oy 75 Coastal Resilience (DCC-CR) Italy
I Northeast Pacific Ocean (DCC-NEPQO) Canada
* 8 Decade Collaborative Centres A Decade Coordination Unit (DCU) @ 4 Decade Coordinations Offices N - -
Indian Ocean Region (DCC-IOR) India
Southern Ocean Region (DCC-SOR) UK
Pacific Islands Region of the Pacific Ocean | New
(DCC-PIR-RO) Caledonia




Challenge 5

Unlock ocean-based solutions to climate
change.

Mission

« Understanding of the ocean-climate nexus
« Knowledge and solutions to climate change
« Stakeholders/partnerships

« Best practices/data and products
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Key Responsibilities

International + Domestic

A platform of supporting, catalyzing, co-designing, advocating
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Coordinate Decade Programmes

SCOR Working Group #162 (USA)
An Observing Air-Ses Interactions Strategy (OASIS)

(I

The University of St Andrews (UK)
Global Ocean Decade Programme Blue Carbon (GO-BC)

Ala
viv

Ocean Predict (Canada)

C

ForeSea - The Ocean Prediction Capacity of the Future

c
0 c
g First Institute of Oceanography, MNR (China) Q ‘g Blue Climate Initiative (USA) &
‘_a Ocean to Cimate SyStemarbon (OSF) g Blue Climate Initiative - Solutions for People, Ocean, Planet (BCI) e
- =
(o) © »
(o] P~ Ocean Visions and Future Seas (USA) &
V) o . i
< Xiamen Univerity (China) e 8 Global Ecosystem of Ocean Solutions (GEOS) —
Hg Global Ocean Negative Carbon Emission (ONCE) c
@ = NOAA (USA) i
3 ‘b; SUstainability, Predictability and REsilience -
.a 'G of Marine Ecosystems (SUPREME)
"))
c : .
o U.S. Nation Sclence Foundationt (USA) &= < East China Normal University (China) @
% International Ocean Discovery Program (IODP) — Seeking solutions to the problem of sustainability (MEGA-DELTA)
)
(a4
City University of Hong Kong (China) @
~ United States Department of State and NOAA (USA) &= slisteal St Senlie g (2 8 Freg e

Internationl Coastal Wetlands Data into Greenhouse Gas (GHG) Inventories for
Developing Countries : A New International Blue Carbon Initiative

North Pacific Anadromous Fish Commission (Canada)

Basin Events to Coastal Impacts (BECI)

W)
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Coordinate Decade Implementing Partners

N E21 iR 2 The Administrative Center for China's Agenda 21 (ACCA21)

‘ e Adminisiatve Center for Chine's roenda 21 FRIEE]2 T DI TS SRR HRIC
5“: f}‘ J 27 Peking University (PKU)
PEKING UNIVERSITY :Ib:é:*g‘-_
@.g,@,ﬂm === 1) National Marine Data and Information Service (NMDIS)
N/ et EEEERh

Southern University of Science and Technology (SUSTech)
and the Preparing Shenzhen Ocean University (SOU)

RARBRXZE/FIEFERE (FE)
National Institute of Oceanography and Fisheries (NIOF)

B Oceanography & Fisheries
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> J) 3 Ocean Decade Cooperation Center of China (ODCC)
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OCEAN DECADE COOPERATION CENTER
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'he Ocean We Want 2021 itsi
2030 for Sustainable Development Forecasting system

Challenge 5

Unlock ocean-based
solutions to climate

change A
]

A predicted ocean

where society understands and can respond
to changing ocean conditions.

Challenge 6 Challenge 7

Increase community Expand the Global
resilience to ocean Ocean Observing
hazards System




,.-. .’

20 2 1 United Nations Decade i 1
of Ocean Science Ocean to climate Seamless
2030 for Sustainable Development Forecasting system

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.




OSF 11 Projects

P7: Communication,
coordination and capacity
building (3C)

P1: intelligent BUOY
observation network (iBUQY)

P3: Air-Sea-ice processes for

(AirSealce)

model development

P2: Ocean Satellite
observation network
(OSatellite)

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

P8: Ocean to climate

202 1 United Nations Decade

of Ocean Science
2030 for Sustainable Development

Ocean to climate Seamless
Forecasting system

~©

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)

seamless forecasting in
Africa (OSFiA)

Leading with ocean and climate
seamless forecasting science

Needs-oriented, filling
important geographical and
thematic gaps

~&

P11: Coral Reef Health
Monitoring (CoralHealth)

Extensive partnership network,

with

increasing influence




Expansion of Global Partnership Network

NORTH AMERIC

3.UNIVERSITY OF ALBANY, STATE UNIVERSITY
OF NEW YORK

23.THE UNIVERSITY OF MARYLAND EASTERN
SHORE (UMES), UNITED STATES OF AMERICA

31.UNAM/UNADM/REDLATM (MEXICO)

AFRICA:
6

25. KENYAN

AFRICAN ENVIRONMENTAL
OBSERVATION NETWORK (SAEON)
(SOUTH AFi

EUROPE:
2.NATIONAL OCEAN Y ITER (UNITED KINGDOM)

21.IL'ICHEV PACIFIC OCEANOLOGICAL INSTITUTE

27.ALFRED WEGENER INSTITUTE, HELMHOLTZ CENTRE FOR POLAR AND MARINE RESEARCH (GERMANY)
28,UPPSALA UNIVERSITY (SWEDEN)

30.SHIRSHOV INSTITUTE OF OCEANOLOGY (RUSSIA)

64.METEO-FRANCE(FRANCE)

66.MAYNOUTH UNIVERSITY (IRELAND)

47.GABON

48.REPUBLIC OF THE GAMBIA

49.DEPT MARINE & FISHERIES SCIENCES
REGIONAL MARINE CENTER (GHANA)

50.GUINEA

A)
RINE AND FISHERIES 51.GUINEA-BISSAU

RESEARCH INSTITUTE (KENYA) 53.LIBERIA
LA

8. ANG

SOUTH AMERICA BENIN FISHERIES AND RRMAURITAIHA
A 5 -

UNI”EFS\DADE FEDERAL DO ESPIRITO

EGIONAL TRAINING AND RESEAR!
Cl DYNAMICS AND CLIMATE (OD(,‘
67.0RGANIZ ATION OF AFRICAN ACADEMIC DO

OR AFRICA AND THE
ADJACENT ISLAND aTATEaUOCMFPI A)

OCEANOLOGICAL RESEARCH
\O MATEUS (BRAZIL) INSTITUTE (BENIN)

57.NIGER
58.NIGERIAN INSTITUTE FOR OCEANOGRAPHY
AND MARINE RESEARCH
59.RWANDA
60.SENEGAL
ERRA LEONE
62.UNIVERSITE DE LOME TOGO (TOGO)
68.FEDERAL UNIVERSITY OF TECHNOLOGY (NIGERIA)
69.UNIVERSITE FELIX HOUPHOUET- BOIGNY
70.UNIVERSITE DE SAN PEDRO (COTE D'IVOIRE)

COUNTRIES

, -.’

©

United Nations Decade
20 2 1 of Ocean Science
2030 for Sustainable Development

ASIA:
1.FIRST INSTITUTE OF OCEANOGRAPHY (FIO), MNR
4.UNIVERSITI MALAYSIA TERENGGANU
5.BANGLADESH OCEANOGRAPHIC RESEARCH INSTITUTE (BORI), MINISTRY OF
SCIENCE & TECHNOLOGY
10.PHUKET MARINE BIOLOGICAL CENTER (PMBC) (THAILAND)
11.THE NATIONAL UNIVERSITY OF MALAYSIA (MALAYSIA)
12MINISTRY OF ENVIRONMENT OF CAMBODIA (MOE) (CAMBODIA)
13.MINISTRY OF FISHERIES AND AQUATIC RESOURCES DEVELOPMENT (SRI LANKA)
14.NATIONAL INSTITUTE OF OCEANOGRAPHY AND MARINE SCIENCES, NATIONAL
AQUATIC RESOURCES RESEARCH AND DEVELOPMENT (SRI LANKA)
15.CHONNAM NATIONAL UNIVERSITY
16.KOREA INSTITUTE OF OCEAN SCIENCE AND TECHNOLOGY (KIOST)
17.JAPAN AGENCY FOR MARINE-EARTH SCIENCE AND TECHNOLOGY (JAMSTEC) (JAPAN)
18.UNIVERSITY OF THE PHILIPPINES DILIMAN (PHILIPPINES)
19.INSTITUTE OF OCEANOGRAPHY, VIETNAM ACADEMY OF SCIENCES AND TECHNOLOGY
(VAST) (VIETNAM)
20.AGENCY FOR METEOROLOGY, CLIMATOLOGY, AND GEOPHYSICS (BMKG) (INDONESIA)
24 MALDIVES METEOROLOGICAL SERVICE (MALDIVES)

(NCP) PAKISTAN
33.SECOND INSTITUTE OF OCEANOGRAPHY (SIO), MNR
34.TIANJIN UNIVERSITY
35.SUN YAT-SEN UNIVERSITY
36.NATIONAL SATELLITE OCEAN APPLICATION SERVICE
37.NATIONAL CLIMATE CENTER (CHINA)
52.THE ISLAMIC REPUBLIC OF IRAN
65.DHAKA UNIVERSITY (BANGLADESH)

CEANIA:
22.THE UNIVERSITY OF MELBOURNE (AUSTRALIA)

0+ 70+ S

INSTITUTES INTERNATIONAL

ORGANIZATIONS

Ocean to climate Seamless
Forecasting system

25 countries
34 institutions
3 intemational

organizations

52 countries
78 partners
5 intemational

organizations

0, —
Uiy, e
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Regional Collaboration




Regional Collaboration---Africa @) pcc-oce
I S . —

Agulhas Current Observing System Design Workshop e

- DCC-OCC/GOOS/OOPC/SAEON/WCRP/NOAA Bommre iy TR

Workshop
September 9 — 12, 2024

- Cape Town, South African; Sep. 9-13, 2024 B T . =—

« Travelling Support for 6 young scholars (Tanzania, Indonesia,

from the intermediary*® sltakeholder communily Lo

Madagascar, China) e

« GOOS Co-design exemplar-boundary current ' N SR

GPS+ IAIDIUM

modem  data
missions.

Gligertan

Agulhas Current Observing System Design
Workshop

September 9 - 12, 2024

r this works 5 understand priorit:
requirem: draft design o

RS I

kehaolder cormmunily Lo
heric observalionalists

Deadline:

9 Co-Design
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G
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Physics and

National Research | South African Environmental Climate panel

o | Soum e B by The Global OQcean Observing System

NRF|<AE0r G®8S | Ocean Observing Co-Design oopc o




Regional Collaboration---/ndian Ocean € pccoce

| T I
International Workshop on Blue Disaster Prevention and Mitigation
- DCC-OCC/ELSEVIER/FIO; Qingdao, China/24 Oct. 2024
« Madagascar, Maldives, Kenya, Indonesia, Sri Lanka, and Malaysia
« "Ocean and Climate Early wArNing Universal System (OCEANUS)" Early Warning Universal System

« The consensus on a new mechanism of blue disaster prevention and mitigation

2024 ¥ AIERRICIT
2024 Global Ocean Development Forum
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Regional Collaboration---Southeast Asia
[ S I I

8th China-Southeast Asian Countries Marine Cooperation Forum

---Promoting UN Ocean Decade through Regional Cooperation
DCC-OCC/SEE/FIO

Jakarta, Indonesia/28 Nov. 2024

Indigenous and local knowledge

Indigenous and local knowledge:

--- SEE (Blue Partnership Action Fund) + IPB University + Pesisir Lestari

--- East of Indonesia
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Public Goods and Services
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Best Practice Recommendations

Position
Wave
e
of the cost of

Wave
/ \ period
prevailing wave e
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2030 & e i - Ocea to cl mate Seamless
stem

LAUNCHING CEREMONY OF NEW GENERATION LOW-COST GNSS DRIFTING BUOY
H—RERP RSN EERRRRIFIRRS
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New Generation Low-cost GNSS drifting Buoy

Launching Ceremony at the DCC-OCC International Launching Conference




2. Launch of New Generation Ocean @.-

202 1 United Nations Decade

Observation Satellites 202 sonicmer"
]

New generation ocean color satellite
on 16 November, 2023 in China

New satellite for ocean salinity detection
on 14 November, 2024 in China

High-precision and resolution.
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2030 oz Seenes opment OceaN to climate Seamless
Forecasting system

Best Practice Recommendations

RECOMMENDATIONS

BEST PRACTICE Model without Bv

| BEST PRACTICE

! RECOMMENDATIONS .u.«m-.-iuhn--nm 2
_ ) 150° 180 W 150°w  120°W 90 W 2 150°E  180°W 150°W 120°W  90°W
20 40 60 80 100 120 20 40 60 80 100 120
MLD (m) MLD (m)

Model with Bv

&'% ¥ frpmigriratoqee) ‘) DCc-0cC

130 o Surtanatie Deveicormart - LEmin,

I i Fi 2
150°E  180°W 150°W 120°W  90°W  60°W

20 40 60 80 100 120
MLD (m)

Issue | Bv Theory

Launching Ceremony at the DCC-OCC International Launching Conference




4. FIO-ESM v2.0: FIO-CPS

F10-ESM v2.0

cﬁ CLM4.0
CICE4.0

-

POP2.0

MASNUM2.0

Wave-induced mixing
Sea spray

Stokes drifts
SST diurnal cycle

_awy,
=
&

202 1 United Nations Decade
of Ocean Science
2030 for Sustainable Development

é"“\’
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Ocean to climate Seamless
Forecasting system

FIO-CPS v2.0

Atmosphere

Land Surface
(CLM4.0)

W (]

(CICE4.0)

(CAMB)

T

Exchange data
Every 0.5 h

Exchange data
Every 0.5 h

Exchange data
Every 3 h

Exchange data
Every 0.5 h

h
Coupler
(CPL7)

Stokes drifis and sea spray effects on air-sea flux

Send
Stokes drifts, hs
Every 3 h

Get 10m wind,

Exchange data
SICEvery 3 h

Evary 3 h

Ocean

(POP2.0)

S5T diurnal cycie

Surface Waves
(MASNUM-WAM)

Send By
Every POP2 time step (1h)

Nudging COBE S5T Nudging AVHRR SST
P’“m‘ (1982-)

(1948-1981)

Short-term climate prediction in the coming 13 months.
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5. FIO-COM32: FIO-OFS 2021 it

for Sustainable Development

Ocean to climate Seamless
Forecasting system

Accurate forecasts for the S&R on 22

Accurate forecasts for the S&R on 5 July September 2022 in Cambodia

2018 in Thailand
' S

Mo, 0403/ C ‘] l“'ﬁ @ Marine and Coastal Resources Rescarch
and Development Inatinue

120 Muow 3, Ratthaprasasanabhakt Bldg.
6" Floor, Chang Wattana Road

Thung Seng Heng, Lak i, Bangkok
10210 Thailand

Tel : 66(2) 1411383

FAX : 06(2) 1439260

q July B.E. 2562 (2019

Dear Dr, Fangli Qian,
Subject: Achievement of Ocean Forecusting Sysiem on DMCR missions.

Sinee 2015, the Ocean Forecast System (OF5) has been developed under
collaboration between the Fiest Institwte of Ocennopraphy (FIO), Minisiry of Natural
Resources, Ching, und Marine and Coastal Resources Research and Develepment Institute
(MCRRDI), Depariment of Maring and Constul Resources (DMCR), Ministry of Natural
Resources and Environment, Theiland, The OS has constantly provided forecasting on state
of the oeean, in particular encompassing the Thai waters and adjacent areas. As Director of
MCRRDI, | hereby stress that the OFS is a great suppertive tool to DMCR missions not anly
in the view of research but also in the missions of other relevant povernmental agencics in
‘Tailandd. The recent cases are exemplified as shown helow.

T terms of search and rescue, the case of ship eeident on 3% July 2018, where
47 Chinese tourists were lost ot sea off southern Phuket Island, the OFS was found indeed
crucial for (he search and rescue mission, namely by ing the areas i I
als, wnid recovering the bodies. With support from the FIO and DMCR, the
s path basing on the OFS products were daily sent t the rescue tam, A fotal
of & forecasting reports were provided during the mission, end it was elearly demunstrated its
esseniial for the suocess in resl search and rescue practice. Such system is strongly
ped 10 be continued o promote eoaperation among | agencies and also
with international organization in emergency case.

The other evidence on the benefit of using OFS is for management response to
environmental changes. In April 2019, paling corals as being triggered by persistence of warm
water were reported both in the Gulf of Thuiland and the Andaman Sea. Monitoring of sea
surlace temperature (S5T) data is necessary in the assessment af bleaching extent and
situation, While in situ ohservations of 58T which is still very wsiricied basing om the limited
number of monitoring stations, the OFS products provided sufficient prediction and
assessment of the §ST outlook which can help support the coral bleaching respense plan
under the DMCR mission,

Receril conceim. ..

FloO-COM

Nuclear
Pollution

Simulation/Pred :
iction System

20170706

1 1
983E 984°E 9BS'E OB6'E 9BTE 98AE 9BUE 99°E 9.1

KINGDOM OF CAMBODIA
Nation Religion King

General Directorate of Natural Protected Ares
tment of Constal e and Marine Conservation

________ DCZMC.GDNPA MoE

Phnom Penh, 11 October, 2022

Prof. Fangli Qiao

Deputy Director General

First Institute of Oceanography (FIO)
Ministry of Natural Resources, China

Acknowledgement Letter Case of Providing Accurate Forccasting in Search and Rescue
Dear Professor Fangli Qino,

The Department of Coastal Zone and Marine Conservation (DCZMC), Ministry of
Environment (MoE), Cambodia would like to sincerely thank the First Institute of
O (FIO) for timely and providing the i
support during the scarch and rescue in the shipwreck accident in Cambodia happened on 22
September, 2022.

A fishing boat sank near Koh Tang, KohRong City, Preahsihanouk province of Cambodia
on September 22, 2022. Eighteen of the total 41 person on board were rescued immediately,
‘while 23 others fell into the sea and disappeared. Cambodia government actively carried out
search and rescue at the first time. In order to greaily improve the cfficicncy and pertinence of
the search and rescuc, it is urgent to forecast the drift path of the lost in the ocean and the
marine environment.

With the close cooperation and joint efforss of FIO and DCZMC, your forecasted drifting
path and environmental parameters of wind, surface wave and surface current based on the
Southeast Asia Occan Environment Forecast and Disaster Barly Wamning System (OFS) were
daily sent to the rescue team during 23 and 29 Scptember. The 7 reports clearty demonstrated
their essential for the success of this search and rescue practice through identifying the search
arcas, finding survivals, and recovering the bodics. All the find are in the narrow forecasting
sector which indicates the accuracy of the OFS forecast system.

Under the support of Ministry of Natural Resources of China and Ministry of Environment
of Cambodia, DCZMC has been actively involving in the OFS through close cooperation with
FIO since 2016. The great value of our cooperation on OFS is clearly demonstrated through,
but not limited to, this scarch and rescue event.

FP——

We look forward to operationally run this OFS in Cambodia to further benefit our people
and our ocean management, and take part in your programme of the Ocean to climate Seamless

system (OSF) appr by the UN Decade of Ocean Science for Sustainable
Development (2021-2030).

We highly appreciate the continuous suppert from you.

Best Regards

Meas Rifify

Deputy Director
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5. FIO-OFS: Transplantation to IOCAFRICA 2021 e

for Sustainable Development

Select

Bl | \ocsub commission for Africa i ' ! b e { Numerical Forecasting
URESCO | 50 tho Adjacent iand States . element @ Temperature L i~

You are here: Home / News and Updates / The Ocean Forecasi System (OFS) 5 H { _ - = /Coral Reef

Select o : "~ Model Evaluation
The Ocean Forecast System (OFS) denth _ —
The Ocean ing System (OFS) ially i O (FIO) in 2010 o predict exireme weather, monitor ocean condition and safeguard social development. p
The OFS consists of 2 tide. system, 3 g sy operational application and service, and the early waming of marine hazards and service. Coupled with Marine Science and Numerical Modeling Search & Rescue
Laboratory (MASNU) wave model, MOMS ocean general circulation mode! and SIS sea ice model, OFS applies the. 0 induced (Bv) theory Professor Fangli Qiao, with a horizontal resolution of 0.17%0.1°
and 54 layers in the vertical, in which eight main fidal potentials. y of height, iod, sea level, three- sea and salinity, efc The general
workfiow of OFS is shown in Figure 1. The data from including lion data and moded data, both of which have been subject to validation. The analysis product is generated through Ensemble Adjustment Kalman fifter -
assimilation, while the forecast product global high- iution wave-tide-Circulation coupled mode! and global high-resolfion vrave model with input from model database. OFS fs forced by NCEP GFS operational atmosphere Enteromorpha Pr0|lfera
forcing fieid
Overall, long-term validations have indicaed that OFS can provide high-quality operational forecasting results, which are publicly accessible via hitp /1144 123 38 62 2020/
oil spill
[ Elements and data flow of the global OFS ] . )
Marine Ranching
: [SST, MADT, ARGO :
1| Opeseonsd i : A | M - o
| oes | A Kalman filter ]—- | Auxiliary Decision
H — Wind g l.\\snmhmllnum] fiekd N — 3 - Obsewation
' N i = ! L)
i —-k\‘:{‘"ohﬂ high-res wave-tide~circulation [pve ,'lr ‘ y Data Download
: N coupled model datn .
el foodelgrig, (R ' .
20| e e | Date & Time % .
n ks ctal Wave S | . . viappioiation
1 N 4
; -——-‘“““‘ Global high-res wave model LTM‘:“ 1 Select in display N~ 3 Dfaigo. @ ndbc O shiff™KD'd
A" ! x u G ; - -
H — < @ point (@ profile @ section
! System control (flow control, faull-tolcrant) ! date Animation L - Chinese
s - UL a
t 31.74 : 93.34 Value: Null
[ Operational atmosphere forcing field (NCEP GFS) J La Lon: 93.3 AELE:
Figure showing workdiow of OFS.

FIO-OFS was ported successfully onto the website of IOC Sub Commission for Africa and the Adjacent Island States
(IOCAFRICA)



5. FIO-OFS: National Operational Forecasting @ \
System in Malaysia B | s
|

MFAST based on FIO-OFS

® | ed by Professor Mohd Fadzil Mohd
Akhir, Co-PI of Project 5: Multi-hazards
Early warning system towards A Smart
Ocean (MultiEars), the Malaysia Marine
Forecast System (MFAST) based on
FIO-OFS was successfully developed;

® As the national operational forecasting
system, MFAST provides 5-day
prediction results of ocean currents,
wave heights, and surface
temperatures in the region
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5. FIO-COM32: Coral Reef Bleaching Early (@

202 1 United Nations Decade

=
Warning System
2030 for sustainable Development Forecasting system

Coral reefs are among the most diverse ecosystems on Earth, and they provide important
ecological, economic and social benefits. Studies have shown that abnormally high ocean
temperatures are the main cause of coral reef bleaching. Years of dead coral reefs have
been found to correspond to historically hot years, based on precise measurements of dead

large coral reefs.

B Coral-

) Triangle

Number of coral reef species per ecoregion
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cean Management Toolkit




’ Coastal City Toolkit on Ocean-based Solutions for Climate Change (CCTS)

Prevention and
Mitigation

OCEANUS early
warning system

\

Climate heat wave
and drought/flood

\

/

Marine search and
rescue; oil spill
tracking

[ Typhoon forecasting
J

Navigation
Safety

Maritime Silk Road
forecasting

-

o

Arctic shipping risk
assessment

\

/

/

o

Optimal marine path
planning

~

/

-

o

Customized
forecasting support

\

/

Coral reef bleaching
monitoring and
forecasting

Pollution tracing
and trajectory
prediction

.

Marine aquaculture
environment
assessment

~

.

Marine endangered
species protection

\

/

one
Management

ICM Code
-
MPA planning
N
~

Estuaries pollution

-

Island Management

Data Support State-of-the-art Model

Ocean renewable
energy development

Assessment of
climate effects of
emission reduction

Ocean tourism index

o)
[ P eetimation . }
|
e

Capacity Building

-

Ocean Literacy
Alliance for Primary
and Middle Schools

~

Marine Museums
Alliance

Marine knowledge
outreach

Best practice on
human-ocean
harmony




cean Literacy

N 4

DCC-OCC

BEEFHEEES SRMERD




DCC-OCC
QP FEEEEEEEswtan

Ocean Literacy---Exhibitions
[

Opening Ceremony

DCC-0OCC
National Maritime Museum of China

5% 547fH} Ocean & Blimate Village Barcelona Maritime Museum
FHEitiz Opening Panel Discussion

O 5
O P Cimaté = STABEYOND
VILLAGE

dary student
wide. The DCC-OCC s

Ocean,
OP Cimiié STABZYOND

IOC-UNESCO 83 551%+ ,0ceamBaClimate Village
FiLIE Thematic Panel Biseussion
PRADA '
HeEE——UHENRRERPEE

D C C - OC C Blue Voice: Protect the Ocean in the Spirit of Science and Exploration

PRADA Group

He Jinxuan, Age 10 Han Yuxuan, Age 9 Liu Ouwen, Age 8 Zhang Chenrui, Age 9

Barcelona, Spain/9 — 26 April, 2024

Qingdao, China
Oct. 2023
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Ocean Literacy--- Ocean Decade on Campus

1st Session (11/1/2024)

« East China Normal University
« Lectures + Roundtable

“U PR 4E 7 R
e
2024418118 14:00-17:00
ERIMEAZRTRE AOEFEAXEBIOL

2nd Session (8/6/2024)

« Sun Yat-Sen University
« Ocean Decade on Campus
Alliance (71 members)

KB AR
BRBFHRETEM, MEREAFN
BE Bt ‘FHLaTFRAA IR R/AIE, 20226
BEESFASPEBIFRGE,
E&IHTS | SENSIEHRRHE (—) oinlals ;B EESeREEARE
BRSBTS ARRE (20212030) BALARARLRNRESLE
W, SERRERELREERN ‘HESTHSES . ‘TR X—EaR
£ g, HEH R 5 &, BETREEE
i SR, M

Ocoan Data/Modelling and Sustainability

3rd Session (12 and 15/7/2024)

« Elsevier/ODC
« Webinars (over 13000)

TER #iR/1ES

RUUAFASHEARRIGK, B¥RPERALERE, HFEE
MTIfFA (OOPC) BXAERM. TEFRMATEEFAE

R, WERNTENEEFSEMMAS (IndOOS) « B=
REEEFRFER (I0E-2) MUS5ER.

REEE: BREEFNARBREZRESE—UCTRSEER G
RERARBENUSE, BAKETEEPEES, BFRKNEBKSTREETNENE
Fo MITRHARS S EMBBFTEE, KA TEET LR EEX ST NAHENEEERE ARILH
KW HERER SR Bk, EEEHRERE, INAMMNENEER R B E
ESERSRER.

4th Session (2-6/1/2025)
« SUSTech
« Exhibition of LOGO : P T R S R~ Esitls: BAESEHE REEEEHRR
Designing Competition . 20246 ZhUhaI Interactive Roundtable: Empowering Early-Career Researchers (ECRs)

in the UN Ocean Decade

b re Aty

" N

2025.1 Shenzhen Oy e

Wulantari Milki Debi  Md. Jaker Hossain
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Annual Ocean Decade Conferences of China
~  I—— e L I

« 1st: Dec 12, 2022, FIO, Qingdao
« 2nd: Jan 12-13, 2024, East China Normal University, Shanghai
« 3rd: Jan 2-3, 2025, Southern University of Science and Technology, Shenzhen

2022.12 Qingdao

b

LR - for Sustainable Development

A 5 » United Nations Decade \ MEGA-DELTA ;™™
(5:) DCC OCC of Ocean Science ] PROGRAMME @ I M BER
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Decade Collaborative Center on Ocean-Climate
Nexus and Coordination Amongst Decade
Implementing Partners in P.R. China

=%, 2021 United Nations Decade
) of Ocean Science
\ Q—? 2030 for Sustainable Development




