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Fig.1 The model domain and topography



36 e

o i 404

1.2 FIEEHE

R 0 S 2% A ) iR 6 3 N SSH 8t >k A
SODAP**13.4.2 hiiA 5 5 d— IR A5, AP0 HE R
0.25°X0.25°, R 5miALE 4% 10 m K37, JipAm
S AP R R RN AR B IR A
R R S i s (European Centre for Medium-
Range Weather Forecasts, ECMWF) #2119 55 144k
P B 77 b ERAGS (Fifth Generation ECMWF
Atmospheric Reanalysis)® 4 6 h— R i 45 5, K4
BEA R 0.25° X 0.25° A T H i AR i aE (ARG
B ABFFEH ERAS (1 10 m KU 5idE 5 HOLLAND =
B By 250 5 KSR AT RS VR R i aE K
Yo KA5RIA B i AR A BV AL B i /s
S g ARG B FR 7K GE S, A KU 7R O
PENG S5 A1) v 5c O KU 7 48 B R B0 R K

A58 %) 0 30 SR 5 3 R F 2 T 10 4> 250
(M,.S,.N,.K,.K,.0,.P,.Q, .M, MS,) [y i A1 Hi
SR A 5 VI, BN R 1T AR 2 AR S R ARt
(9 TPXO8 4= Bk ] 1% K4 7 i, 7K 7 70 JE &
1/30° X 1/30°, FA 1Ky TPXO8 K dhi 4 (B F A B A
B A b SRS TR i S Ak e A T
HRAEL, 43 51 51 SODA ¥icHi £& (¥ SSH At 3
WS RAR R (ii81 5 B/ (1

n=A4,+ ZHicos(ait +Vy—g) (D)

A KA B R VS (w) /g A (0) 4325 A, K
S 347 i 1 e R AL 1R A O (R I st A, ok 0) 5
H g J2 030 /K ASE e 38 7 A1 i AR A 5 v S 43 1)
K& MRBUR R SCHIAR A, D R 1R 4R i 21 5 0 R o3
WL 5 N AR TGRS R 23

OCEAN_SCS #i4Ji 45 76 48 £ iy 5 22— A8 1
i I VERT R S . AS TG 1 56 R SODA 3.4.2 %4
P 4E FN ERAB £ 45 4E 40 a(1980—2019 4F ) S MR 7S
H V-5 iR A TR 8, B SPIN-UP” i 72 , 75 1%
b A PR OR BRI sE3a . £853 10 a iy “SPIN-UP”
FEAEL, FRATTHAT T —A3h 1 AR e B0 B 1R
REY IR T AW R AT 40 a () BLEERAL, 3K
T AR A S0 By 1 10 B T sigmaa A b 1) 45 SR 47 1
| it ~5 000 m 7K BRILS3 40 )2 A TR B2 Ak b rh
(0m.2m.4m.6m.8m.10m.12 m.15m.20 m,
25m.30m.35m. 40 m.45 m. 50 m.60 m.70 m,

80 m.90 m,100 m,125 m,150 m,200 m,250 m
300 m.350 m.400 m.500 m.600 m.700 m, 800 m,
900 m.1 000 m.1250 m.1500 m.2000m.2500m,
3000 m.4 000 m.5 000 m), J:-44 kg 24 h y—Hdfs
SCA LA R 2% 3 FH %508 4% 2 (Network Common Data
Form, NetCDF )% i1} , I\ 1M 45 21| i ¢ ) OCEAN_SCS
Hdie . OCEAN_SCS $yit 4 i 1404 44 7T 27 3¢
HR[19].

2 WBEINZEEZITH
2.1 ERETME

211 PG

I BR 2 B AT 3 2% 42 OCEAN_SCS £ i
AR H RS R M i R R RIRE S
B, AR IRERZ E AR E (AR K2 ) JREK)Z
JE BRI B 2 5 B, TP A L Dy 99° ~122°E, 1°~
30°N, P4l 2 RE G X6 G2 0 T N A I 0 1 SR FN T
HYCOM -0 M it = fhi HE p g 51 . B PR iRER
JEPHAS A 5 e T OCEAN_SCS £&
I 4 40 a F- ¥ F1 HYCOM 43 #r B3 7= i 20 a
(1997—2016 4 ) V-3 () H V- YR B2 3 , SR ) %) 5
AR EE S 04 R KT A% i 1 T [ kB B £ AR A T
TR Z SR e | B 28 i B 1 DX I 1) 2 3 R iR
BRZSH0 A B SR G B AT 3

AHIFFE 2T P RLER 2 A A S B T
24— 2% T [ hok JEE B 2 R — Bt 1) 2 [ B 3 > 1 AU A
WPEZBERE SO BT PEIRER)Z, LI B T KRN
T PETRLBR E R BE, 12 B 114 2 [ i B A 2315 PR TR BR
JZIERE . YK >200 m i, i FHE % 4 0.05 °C/m;
IR <200 mET, I FHE R 0.2 C/m 1, Z 45 MR
R 2 3 ) S A YR R ) 2 e ) L R Ao FEE 1
2.1.2 PEfkgER

& 2 Jy 5T OCEAN_SCS % #i 4 1155 1) 2 4 F
BIAS LA MT A B T MR K2 TR R A
SR K40 A . K 2a.2b AT LIE B, BT
PERERZ TR S B B B I ZE 1 AR e . &2,
TR R B S B Pl AR FE (24 30 m)—Pak (2990 m)
AR oA B, EL DX e300 Ak 1 T8 AR 3 T s 3
B, RIS, 8 B R 5 A B 2 P35 0 b T 4 45 1
B—RME X (/NF 30 m) ;1T H 5 IR ERZ IR E 23
SERE I BAR T4 2, HE I it (410 m)—



41

FHDUZEEG - H T R R VAR i ) i U AR TRLBR R IR E R P B B PP A 37

30°N

24°

12°

6°

100°  105° 115° 120°E

110°
a. FHEIARERRE

30°N

240
18°
12¢

6

100°  105°  110°  115°

o P HRIREIEE
30°N

24°

12°
60
120°E

105° 115°

110°
e P RIS

100°

30°N

240

187

12°

60

10s°  110° 115°
b, TEIAETH IR ZFE

100°

(=}
30°N 1 m
180
24° 160
140
18° 120
100
122 80
60
60
40
100° 105° 110° 115° 120E
A AT ERER R B
o 881/ (C/m)
0.15
24°
0.10
18°
22
0.05
66
= oo 0
100° 105° 110° 1159 120°E

. SPHEIETH K2R

K12 OCEAN_SCSHURAEZAE A 375 LA 5 7 FF fyma e 2 1 VIR I RS 5L e 1o 7K 574 11 P
Fig.2 Climatological distributions of depth, thickness and strength of seasonal thermocline in the SCS in January and July from the
OCEAN_SCS dataset
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Fig.3 The same as Figure 2 but for the HYCOM reanalysis dataset
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Fig.4 Climatological spatial distributions of Oceanic Zones and horizontal gradients of SST in four seasons based the
OCEAN_SCS dataset, the HYCOM reanalysis dataset and the AVHRR V2 SST dataset
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Fig.6 The comparison of the sea surface eddy kinetic energy (a), vorticity (b), rotational speed (c), radius (d) and propagation
speed (e) of mesoscale eddies in the SCS during 2007—2016 from the OCEAN_SCS dataset, the HYCOM reanalysis dataset and
satellite observations
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The assessment of thermocline, thermal front and mesoscale eddy in the
temperature-salinity-current numerical dataset of the South China Sea

YIN Hanjun', XIE Botao', HUANG Bigui*, ZHU Yuhang*®", PENG Shiqiu®**, LI Yineng?, CHENG Gaolei
(1. China National Offshore Oil Corporation General Research Institute, Betjing 100027, China; 2. State Key Laboratory of Tropical Oceanography (South
China Sea Institute of Oceanology, Chinese Academy of Sciences), Guangzhou 510301, China; 3. Guangxi Key Laboratory of Marine Disaster in the Beibu
Gulf, Beibu Gulf University, Qinzhou 535011, China; 4. Southern Marine Science and Engineering Guangdong Laboratory, Guangzhou 511458, China)

Abstract: A 40-year temperature-salinity-current numerical dataset of the South China Sea (SCS), namely
OCEAN_SCS, has been generated based on the Regional Ocean Model System (ROMS). Data from independent
observations and previous literatures are used to assess the thermocline, thermal front and mesoscale eddy in the
OCEAN_SCS. The results show that the OCEAN_SCS has a good performance on simulating the thermocline,
thermal front and mesoscale eddy in the SCS, and the simulation is generally consistent with previous studies and
the HYCOM (Hybrid Coordinate Ocean Model) reanalysis data. Minor biases between the simulation and
observation only exist in the number, life cycle, radius and sea surface eddy kinetic energy of mesoscale eddy,
which is known as the common bottleneck of mesoscale eddy numerical modeling. The results also suggest that
the OCEAN_SCS dataset is reliable to support further researches on the generation, dissipation and variation of
the thermocline, thermal front and mesoscale eddy in the SCS, and to support comprehensive researches on the
oceanic environmental protection in the SCS.

Key words: South China Sea; numerical ocean dataset; thermocline; thermal front; mesoscale eddy



