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l1.1 Introduction to the SCS

» The SCS i1s semi-enclosed marginal sea,
connected with the adjacent seas through several
straits.

» The total area is about 3.5 million square
kilometers, with the mean depth 1212 m, and the
maximum depth 5559 m

» The bathymetry is extremely complex, with
numerous islands, reefs, shoals or reefs
distributed

RAA L2108
AR KT RIDE
RHARA A L1560
FERKRAH204




I 1.1 Introduction to the SCS

* Basin-scale circulations *" [Basin scalem M"’?
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* Mesoscale eddy activities are obvious Q o i ’
and abundant. . 19

* Submesoscale activities are ubiquitous 1 m
the SCS, can induce strong vertical
advection.

* QOceanic fronts have been detected as
Kuroshio fronts, upwelling fronts, and
river plume fronts.
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l1.2 Introduction to the GBA Guangdong-HongKong-Macao

It is one of the regions
with the highest degree
of openness and the
strongest economic
vitality in China. It is the
core growth pole of
china’ s economic
development,

accounting for 12% of
China' s GDP.

Depth (m)
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~_ Uniqué&Sea-Land-Air-ecological interaction area )
5 rivers—Dongjiang. Liuxi, Beijiang. Xijiang, Tanjiang

8 river mouths—Humen, Jiaomen, Honggqili, Hengmen, Modaomen,
Jitimen, Hutiaomen, Yamen

\._ 800+ islands—east to Dongsha, facing to Luzon Strait and West Pacific _/
2017 Hato storm surge -

Pearl River

Discharge

Human
activities

Natural
environments

» Frequent human activities
> Intensified development and
utilization in coastal zones.

Ocean
dynamics

severely affected by marine disasters,
such as the typhoon Hato in 2017.




I 1 -3 ObJECtlves and SOIUthnS Ocean Atmospheric Numerical Forecasting Syst@
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I 2.1 Model settings

v

Surface $

Based on ROMS Version 4.0 >
Domain

v’ -4.5°S~28.4°N, 99°~145°E

Horizontal Resolution

v 1/12°~1/30°, Grid NO.: 985X 793

Vertical Resolution

Forcings
v Surface: ERAS 6-hourly
v Open Boundary:
SODA3 5-days
Mercator Ocean Daily
v"  River: Pearl, Mekong monthly

v 50 Layers » Data Assimilations
Bathymetry data v Qcorrection: AVHRR OISST
v GEBCO (0.5'X0.5") v' EnOI: AVISO SLA, OISST,
Initial Conditions Argo T/S profiles 24°N |
v GDEMV3 (0.25° X0.25° ) » Time step
v"  Ext. 5s; Internal: 180s
18°N |-
Model Run
Clim Hindcast Analysis Forecast _—
6-hourly 6-hourly 6-hourly

1990-2000

6°N

2001-2022 2023-Now

99°E

108°E
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2.2 System running flow

Multi-Source Ocean data

System Components Online Assimilation System
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2.4 System improvements

Settings update in detail

@

RMSE variations

versions
1) ROMS version changed from v3.5 to v4.0; . SST
2) land—sea mask redistribution; 21.2% | il
3) bathymetry substitution of ETOPO1 with GEBCO_2014; 0
4) 1initial temperature and salinity conditions changed from SODA2.2.4 to GDEMv3; N |
5) open boundary data changed from climatological monthly mean to monthly mean “;E) | g?
viovLl during 1990~2008 with SODA 2.2.4; ‘ | °.
6) Sea surface atmospheric forcing changed from NCEP R2 to CFSR; ‘ [
7) The dQ/dSST changed from constant to temporally and spatially varying values ; [
8) sea surface atmospheric forcing method changed from direct flux forcing to LT
BulkFormula. SLA
1) Open boundary data of SODA 2.2.4 monthly mean extended from 2008 to 2010; 34.1% |
2) the eastern lateral open boundary moved westward from 145° E to 144° E; P
vILIZvl2 3) the observed SST data used for the net surface heat flux correction changed from o + ;o
MGDSST to AVHRR;; 5 | g
1) Mean sea level atmospheric pressure effect considered; mm | -
2) vertical layers increased from 36 to 50, the transform and stretching function ‘
v12>v13 changed, "l |
3) Tracers advection discrete schemes changed from UCI to AAG; L
4) OB data changed from SODA 2.2.4 monthly mean to SODA 3.3.1 and 3.3.2.
v1.3>v2 | The MOOAS included.

T profiles

i

30.2%

S profiles

27.3%

(Zhu et al., GMD. 2022)



2.5 Improvements to EnOl Multi-Source Ocean data (C
Online Assimilation System

Optimization of background error
covariance estimation

Old version A; = A; — mean(4;) A =] s

Assimilate multi—source data simultaneously
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lz.a DA validation
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IZ.G Analysis system validation
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[3.1 System settings

Based on ROMSV4.0

Model domain: 19.17-25.1°N, 109.7-119°E
Hori. Reso.: 250~1000m

Vert. Reso.: 30 layers

Bathymetry: high reso. Multi-beam measurement
Boundary: SCSOFS

Forcings: GFS at surface

Tides: TPXO9

River discharge: 8 river mouths of Pearl River

25°N

24°N

23°N

22°N

21°N

20°N

110°E 112°E 114°E

SCSOFS

Boundary Initials

Qcorr - Dissemi
| MURSST } | Hotstart Model

Oil spill

Marine ecosystem
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I 3.2 Optimization of parameterization scheme

Shortwave Radiation Penetration
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penetration dominating. (Morel &Prieur,1977)
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I3.3 System forecast validation (’

o
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3.4 Forecast products
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I4 1 Trial mining of combustible ice @
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4.2 Zhuhai Hong Kong Macao Maritime Search and Rescue Warning Platform ‘

The platform integrates marine environment forecast data, ship AIS data, search and rescue drift prediction models, and an
intelligent decision-making algorithm for maritime search and rescue based on optimal search theory, achieving accurate prediction
of the drift trajectory of maritime targets and intelligent assisted decision-making for search and rescue.
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4.3 Cross sphere fully coupled numerical model in the SCS

Cross sphere atmosphere-current-tide-wave-
ecology-sediment fully coupled model in the SCS is
constructed based on the COAWST framework.

v’ Atmo.- WRF model 30km. 10km two layer nesting
v" Ocean-ROMS+CoSiNE model 9km~4km

v' Wave-WW3 model 16km. 9km~4km two layers nesting

WRF : Wind speeds
T g AR

S

24°N =

18°N=

12N

/////

I L
99°E 108°E M7°E
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e g
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MCT —) g
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l4.4 Data-knowledge coupled intelligent marine forecast model
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I 4.5 Digital twins of the ocean: concept and framework @

Digitization Interaction Perception Foresight

Digital twins are realistic digital representations of physical assets. Digital Twin of the
Ocean is a consistent, high-resolution, multi-dimensional, real-time virtual representation
of the ocean, combining ocean observations, artificial intelligence, advanced modelling
operating on high-performance computers and accessible to all.

Tasks of a DTO for the GBA
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: governance of
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Southern Marine Science and Engineering Guangdong Laboratory(Zhuhai)

@ HABENSSTENA4XRE (%F)
Thanks for your listening

Email: zhuxueming@sml-Zhuhai.cn
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