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ll.l Introduction to the SCS

U The SCS is senenclosed marginal sea, .,
connected with the adjacent seas through severa "
straits.

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

U The bathymetry is extremely complex, with
numerous islands, reefs, shoals or reefs
distributed
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I 1.1 Introduction to the SCS

A Basin-scale circulations
V' Cyclonic in winter, antcyclonic in =
summer

\/ Persistent cyclonic in the NSCS, Cycloni

In winter, anticyclonic in summer in the

SSCS

A Mesoscale eddyctivities are obvious™ | & |
and abundant. e R 2000
A Submesoscalactivities are ubiquitousin .~ ..

the SCS, can induce strong vertical |submeso scale |
advection. £

A Oceanic frontshave been detected ag
Kuroshio fronts, upwelling fronts, and
river plume fronts.

A multiscale oceanic structures; P A
prevailing in the SCS \ o N
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1.2 Introduction to the GBA Guangdong -HongKong -Macao
Great Bay Area

..'*,. * b < Hypoxic zone &  Phytoplankton
: —# Surface currents ** POM
Bottom currents Y Vortex

Coastal transition zone (CTZ)

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
f kI gdyv economic
development,

accounting for 12% of
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4 Uniqué‘Sea -Land -Air -ecological interaction area )
5 rivers g Dongjiang Liuxi Beijiang Xijiang Tanjiang

8 river mouths q Humen Jiaomen Honggili Hengmen Modaomen
Jitimen Hutiaomen  Yamen

\. 800+ islands g _east to Dongsha | facing to Luzon Strait and West Pacific __/
2017 Hato storm surge :

Pearl River

Discharge

Human
activities

Natural
environments
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U Frequent human activities
U Intensified development and
utilization in coastal zones.

Ocean
dynamics

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




I 1.3 Objectives and Solutions | | | @
Ocean Atmospheric Numerical Forecasting System
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2.1 Model settings

v

#» Domain
-4 5°5~-28 4N, 00°-]145E

v

# Horizontal Resolution

v

» Vertical Resolution

v

Based on ROMS Version 4.0 >

1/12°~1/30°, Grid NO.: 985 X 793

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

50 Layers » Data Assimilations
» Bathymetry data v Qcorrection: AVHRR OISST
v GEBCO (0.5X0.5") 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
18N
Model Run
Clim Hindcast Analysis Forecast ok

Surface

ERAS5
6-hourly

199062000

ERAS GFS
6-hourly 6-hourly

6°N

20012022 2023 Now

99°E

108°E

117°E 126°E




2.2 System running flow

Multi -Source Ocean data
Online Assimilation System

System Components

Forecast™!  Best Estimate® Forecast®
Cycle n \\L_/ :\A/
Background
Tendency term on each time step / !
\AASAATAANAANAALAL AL NS I P I I ,
0o 1 2 3 4 5 6 7 8 9 10;:11 12 13 14 days
Analysis stage n Forecasti"stage n
Forecast® Best Estimate™*! Forecast™!
Cycle n+1 i/\&/
Background
. Tendency term on each time step /
* YYPIVPIIY IRV VRV YYYY I I I I I I >
LH H vHT "’LbH ‘ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
------ Analysis stage n+1 Forecast stage n+1

J-3 F2 J1 J J+1 J+3 J+4 J+5 J+6 J+7 J+8 J+9 J+10

Operational strategy

03:00:05:00 ‘ 5 days forecast
1 day hindcast ' 10

A 4
v



Products

ing

2.3 Forecast
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2.4 System improvements @

versions Settings update in detail RMSE variations
1) ROMS version changed from v3.5 to VKO0 . SST T profiles
2) land sea mask redistributioi 21.2%| i 30.2%
3) bathymetry substitution of ETOPO1 with GEBCO_2K14 | +
4) initial temperature and salinity conditions changed from SODA2.2.4 to GDBMv: | |
5) open boundary data changed from climatological monthly mean to monthly me 5 '

viAvll during 1990~2008 with SODA 2.2i4 ‘ | =] ‘
6) Sea surface atmospheric forcing changed from NCEP R2 to CFSR; : ‘ [ )
7) ThedQ/dSSTchanged from constant to temporally and spatially varying vadues [
8) sea surface atmospheric forcing method changed from direct flux forcing to S R

BulkFormula. SLA S profiles

1) Open boundary data of SODA 2.2.4 monthly mean extended from 2008 to 201 34.1% 27.3%
2) the eastern lateral open boundary moved westward frof E46 144 BEX I ‘

viIAvL.2 3) the observed SST data used for the net surface heat flux correction changed f[ °* + o

MGDSST to AVHRRK 5 | g

1) Mean sea level atmospheric pressure effect considered [
2) vertical layers increased from 36 to 50, the transform and stretching function | ‘

v1.2A v1.3 changed; "l
3) Tracers advection discrete schemes changed from UCI toldAG S e | Lo
4) OB data changed from SODA 2.2.4 monthly mean to SODA 3.3.1 and 3.3.2.

vi.34v2 | TheMOOASIncluded [ Zhu et al., GMD, 2022€




2.5 Improvements to EnOl

- source data simultaneously

Assimilate multi

[ [sLA | |sST | | T profile | S Profile |

SLA | [ssT] ITp:oﬁle I éE;oﬁle

I
‘ Data assimilation system ‘ | Data assimilation system }
(Analysis | Analysis
UV, TS, SLA U V.T.S SLA
Old version Newversion

Involve FGAT

()
Observations Model forecast
j:’\"(
Old versi T g o
Version ‘\.i\: A <% e A A
0| 7 days
(b)
Observations Model forecast
-ﬁ. A
Newversion ¥ X S
e e el et e PY LK PR
T e & 11
0 3 hours 7 days

[ Zhu et al., GMD, 2022€ 0 7

Multi -Source Ocean data
Online Assimilation System

Optimization of background error
covariance estimation
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12.6 DA validation

SLA
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2.6 Analysis system validation
T-profiles Sprofiles SLA SST
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[3.1 System settings

Basedon ROMSV4.0

Model domaino 19.1725.°’Nt  109.7119E

Hori. Resog 250~1000m

Vert. Resoo 30 layers

Bathymetryo high resa Multi -beam measurement
Boundaryg SCSOFS

Forcingso GFS at surface

Tidesy 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

Initials

Qcorr ; Dissem
[MURSST =cTon HotstartMode

Data Visualizatio
Oil spill

Marine ecosyste
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I 3.2 Optimization of parameterization scheme

(&

Shortwave Radiation Penetration
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I3.3 System forecast validation L

Tempe ¢ Salt. (PSU) Current m/<
‘o RMSE:Temperature ROMS_GBA 20 RMSE:Salinity ROMS_GBA RMSE:Current Speed o ROMS_GBA
' ' ' ' : : : : 0.50 ,
0.8 T e ———————— L
06 0.30 — -
0.4 1 N S S— — —
0.2 0.10 -
0.0 i j i 15 i : ; 0.00 , , '[
24 48 72 86 120 24 48 72 96 120 24 48 72 96 120
Forecast Time(hrs) Forecast Time(hrs) Forecast Time(hrs)
SKILL:Temperature ROMS_GBA ‘o SKILL:Salinity ROMS_GBA SKILL:Current Speed ROMS_GBA
1.0 : . . — : ‘ : : 1.0 . :
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Forecast Time(hrs) Forecast Time(hrs) Forecast Time(hrs)
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[3.4 Forecast products

KU REER AR
’ Bismm:2022-11-10-00:00 MK ( BREREE )
Forecast Period Frequence. Vert. layers 23°30'N | FERII: 2022/ 11/09:20:00 CAEN) T,
Water temp. . :
Water Salt. One time each 30 22°30'N
120 hours
WaterCurrent day 22 -
Water level 1 21°30'N

21°N
112°E 113°E 114°E 115°E 116°E
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