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1.1 Introduction to the SCS

Taiwan Strait

Luzon Strait

KalimadaStrait

Mindoro Strait

Balabac Strait

üThe SCS is semi-enclosed marginal sea, 

connected with the adjacent seas through several 

straits.

üThe total area is about 3.5 million square 

kilometers, with the mean depth 1212 m, and the 

maximum depth 5559 m

üThe bathymetry is extremely complex, with 

numerous islands, reefs, shoals or reefs 

distributed
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ҡ , 2019

Ren et al., 2021
Huang et al., 2020

Basin scale 
circulations

Meso -scale eddy

Submeso scale Oceanic fronts

1.1 Introduction to the SCS

Å Basin-scale circulations

V Cyclonic in winter, anti-cyclonic in 
summer

V Persistent cyclonic in the NSCS, Cyclonic 
in winter, anti-cyclonic in summer in the 
SSCS

Å Mesoscale eddy activities are obvious 
and abundant.

Å Submesoscaleactivities are ubiquitous in 
the SCS, can induce strong vertical 
advection.

Å Oceanic fronts have been detected as 
Kuroshio fronts, upwelling fronts, and 
river plume fronts.

Åmultiscale oceanic structures 
prevailing in the SCS 5



ü Frequent human activities
ü Intensified development and 

utilization in coastal zones.

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
fklqdɏveconomic
development,
accounting for 12% of
FklqdɏvGDP.

Unique Sea -Land -Air -ecological interaction area

5 rivers ɋDongjiang Liuxi Beijiang Xijiang Tanjiang

8 river mouths ɋHumen Jiaomen Hongqili Hengmen Modaomen

Jitimen Hutiaomen Yamen

800 + islands ɋeast to Dongshaιfacing to Luzon Strait and West Pacific

Guangdong -HongKong -Macao 
Great Bay Area

Pearl River 
Discharge

Human 
activities

Natural 
environments

Ocean 
dynamics

2017 Hato storm surge

1.2 Introduction to the GBA

GHM is one of the regions most
severely affected by marine disasters,
such as the typhoon Hato in 2017.
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How to efficiently and reasonablysimulate,
reproduce, and predict three-dimensional
ocean dynamic environments of the SCS-
GBAwith multi-scaledynamiccharacteristics?

1.3 Objectives and Solutions
Ocean Atmospheric Numerical Forecasting System

SCS Oceanographic Forecasting System

GBA OFS
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2.1 Model settings

Model Run

Surface

OBC

ERA5

Clim

SODA  

Clim

Clim

27 years

ERA5

6-hourly

SODA3  

5-days

Hindcast

1990-2000

ERA5

6-hourly

SODA3 

5-Days

Analysis

2001-2022

GFS

6-hourly

MO 

Daily

Forecast

2023-Now
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2.2 System running flow

1 day hindcast

J-3    J-2    J-1    J J+1 J+2 J+3    J+4    J+5    J+6     J+7    J+8    J+9    J+10

5 days forecast03:00-05:00

System Components

Operational strategy

Multi -Source Ocean data 
Online Assimilation System
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2.3 Forecasting Products
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versions Settings update in detail

v1Ąv1.1

1) ROMS version changed from v3.5 to v4.0Ж

2) landïsea mask redistributionЖ

3) bathymetry substitution of ETOPO1 with GEBCO_2014Ж

4) initial temperature and salinity conditions changed from SODA2.2.4 to GDEMv3Ж

5) open boundary data changed from climatological monthly mean to monthly mean 

during 1990~2008 with SODA 2.2.4Ж

6) Sea surface atmospheric forcing changed from NCEP R2 to CFSR;

7) The dQ/dSSTchanged from constant to temporally and spatially varying valuesЖ

8) sea surface atmospheric forcing method changed from direct flux forcing to 

BulkFormula.

v1.1Ąv1.2

1) Open boundary data of SODA 2.2.4 monthly mean extended from 2008 to 2010;

2) the eastern lateral open boundary moved westward from 145° E to 144° EЖ

3) the observed SST data used for the net surface heat flux correction changed from 

MGDSST to AVHRRЖ

v1.2Ąv1.3

1) Mean sea level atmospheric pressure effect consideredЖ

2) vertical layers increased from 36 to 50, the transform and stretching function 

changed;

3) Tracers advection discrete schemes changed from UCI to AAGЖ

4) OB data changed from SODA 2.2.4 monthly mean to SODA 3.3.1 and 3.3.2.

v1.3Ąv2 TheMOOASincluded.

SST T  profiles

SLA S  profiles

2.4 System improvements

21.2% 30.2%

34.1% 27.3%

RMSE variations

ЃZhu et al., GMD, 2022Є
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Assimilate multi - source data simultaneously

Involve FGAT Involve IAU

Optimization of background error
covariance estimation

ὃ Ὄὥὃ Ὥ ρȟȣȟςω

ὃ ὃ ὃ Ὥ ρȟȣȟςω

ὃ- Hanning filter

ὃ ὃ άὩὥὲὃ

Old version New version

Old version

New version

Old version

New version

Old version

New version

2.5 Improvements to EnOI

Initial 
Shock

ЃZhu et al., GMD, 2022Є

Multi -Source Ocean data 
Online Assimilation System



14

SLA S profile

Before DA

After DA

T profile

2.6 DA validation
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T-profiles

Different years

S-profiles SLA SST

2020

Before DA 0.45 ȁafter DA0.36

2.6 Analysis system validation
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3.1 System settings

Based on ROMSV4.0

Model domainσ19.17-25.1°Nι109.7-119°E

Hori. Reso.σ250~1000m

Vert. Reso.σ 30 layers

Bathymetryσhigh reso. Multi -beam measurement

Boundaryσ SCSOFS

ForcingsσGFS at surface

TidesχTPXO9

River dischargeχ8 river mouths of Pearl River

Boundary Initials 

HotstartModel
Dissemi
nation

Data Visualization

Marine ecosystem

Search and rescue

Oil spill
MURSST

Forcings

SCSOFS Restart GFS

Qcorr

ection
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after

In the nearshorewatersof river mouths,riverscarrya
large amount of sedimentand suspendedsolids into
the ocean. The water near the river mouth is highly
turbid, and the impact of shortwave radiation
penetrationdominating. (Morel &Prieur,1977)

before

3.2 Optimization of parameterization scheme

Shortwave Radiation Penetration

Clear water

Turbid water
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Temp.ε ζ Salt. (PSU) Currentεm/sζ

3.3 System forecast validation
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Forecast Period Frequence. Vert. layers

Water temp.

120 hours
One time each 

day

30Water Salt.

Water Current

Water level 1

3.4 Forecast products
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