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PISERNALION
ARENJan 26 — Felr6iin, 2004, the cruisedor thef—fject Spiral"—
alront, circulation andfwater exchange in the northern shelf
n off the Seuth China Sea
EmpErattreendSsalinAdatercoticdNe oot By Seanird 25

ANIZO0K ADCR was put tegether with the CTD, and we can
KoY e detail vertical velocity structure, and the shipborne
r\iB CRrdata was also included.
BESEVSI in the sea surface to detect the SST and Chl-a. If the
= : gradlent of the SST or Chl-a i1s beyond some constant we fixed,
=3 alarm machine would alarm, and we can know the exact

~ position of the front.
e o know the pattern of surface velocity, CODAR was included in
this cruise

The wind sensor is about 10 m above the sea surface. The
average wind velocity in the cruise is 7.8 m/s, average wind
direction, 60° and average air temperature, 16.5C.

* Chemical, optical and weather observation
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Along-front veIo%ne Cross-front velocity, Solid lines
northeast, Dotted lin est onshore,Dotted lines offshore

Depth(m)

Velocity Unit (cm/s)

Feb 2, 2004
in normal
wind

Velocity Unit: cm/s
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Daya Bay, South China Sea

Sea Surface Current Measurements
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Temperature (left) and salinity (right) distribution in 25 hours anchor
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e2lcllate the water exchange

NiGR G2l CUI2ieNtENVAIENEXCHANCENEWVEEHNIENIBIINSIHESHO]
HENTORENERVAREGPIENCEEr AN BIEIF g EENVEIK(IPHRGIe;2000)
CHERMaRC SV IE ErenWERGRIVA G2 CUI Zie tiHENEXCIIaC ENIGEI
WWENTMECHANISHIS:

AN SPEEANCRINANIENBUEIN AV ERNRINIENGIISERNANCRNNVE
CARPRBYWATIENEIBEIAGIREN BN EYEIRIST 2l BUNS /S ane
e tnIcknessHS Simirther enaginrENstane Ui O LK, e HIUXIS
21001 S BUNESHEIaie o ENICHeINICHER ANENVIRG
SESS; e estimalieISorexacuyAngni:

ZeneredeiesigeneraiebstHESeRieiNaSiERIBANITIENaEIUS
Oif e ECEYACERNE KIGWIIN e ErSalel e pPICIUES HEENIE
UserhevelanoniREA1IESHEISIROS Sy U e o adits:

IHETENES =S KMPSONNENEOINSHSIZOKMIfENIENOU GIFE
eddy CrossHhE oS A0S, theN xS 2o
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VIBJEI Description)
SRElhceton Ocean Model - —

- The simuletad zrea s gamwaer Te N 25N
_I_IO E zipgle) L2050 E

2 rrw- demain Includes South Taiwan Strait, shelf of the
‘r_thern SCS, PRE, Dapeng Bay, Daya Bay and east

Rarearofi lHainan island

e NNicrorthogonal curvilinear coordinates is used,
:—:e s oPA=181 In horizontal, 15 levels in vertical

- The resolution is from 1.6km near the PRE to 9.5km
In the open SCS

® The time step of the external mode is 108 seconds,
and which of the internal mode is 6 seconds.

e Run model for 180 days as the initial ground
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Jary and'Surface bopdary

F . —

——

Four subtidal elevation, M2, K1, S2 O1, were added In
the open boundary each time step

In the first 180 days spin-up calculation, climatological
force is used. The surface condition is monthly average
wind of January, average wind velocity about 6.5 m/s,
average wind direction about 70° .

Wind force: After 180 days, to simulate the front closer
to the observation, we use MM5 model output every 6
hours as the wind force, and also consider the observed
wind in cruise.

Heat flux: monthly average heat flux with experience
formula
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emperature and salinity

= ':"Current
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30 tidal observed stations
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i Amplitude  Amplitude Phase Phase

stations (Observ) (Model) DAMP (Observ) (Model) DPHS

1. Xiachuan Dao 60 62.79 2.79 315 315 0

. Macau 40.3 41.02 0.72 271 o ___‘27%-'r 5

. Zhuhai 30 37.17 7.17 275 ?71 -4

. Shanbanzhou 47.7 45.67 -2.03 291 306 ili5

. Dawanshan 45 46.88 1.88 287 292 5

i O 3 0 302 317 15

7. Chiwan 65.25 1.45 343 340 -3

8. Tap Shek Kok 41 42.97 1.97 272 273 1

9. Chek Lap Kok 49 50.15 1.15 309 301 -8

10. Wenwei Zhou 50 51.47 1.47 298 308 10
11. Tai Mo To 54.65 -6.25 298 317
12. Chi Ma Wan 49 49.84 0.84 292 300
13. Tai Lam Kok 36 42.43 6.43 264 272
14. Tsim Bei Tsiu 45 48.37 3.37 292 297
15. Yung Shue Wan 39 38.54 -0.46 267 266
16. Tsing Yi 42 45.52 3.52 271 282
17. Tsuen Wan 61 57.05 -3.95 323 314
18. Xianggang 38 44.99 6.99 270 278
19. HK Harbour 44 45.80 1.80 278 280
20. Wailingting 39 45.74 6.74 268 279
21. Dapengwan 33 37.67 4.67 268 261
22. Yan Chau Tong 39 43.44 4.44 258 263
23. Waglan Island 39 41.77 2.77 256 261
24. Dagan 40.64 4.74 267 258
25. Pak Sha O 40.64 5.94 229 258
26. Ping Chau 39.96 -0.04 268 258
27. Dayawan 37.02 7.02 260 257
28. Tuoning liedao 40.09 6.29 255 257
29. Tsang Chau 41.77 4.77 252 256
2004-10-20 30. Honghai Wan 35.10 5.10 250 252




current chart of K1

dal

PICES XllII Annual Meeting

2004-10-20




2004-10-20 PICES XllII Annual Meeting




0T 0 0— 0 : 0 :
| | | \ |
— | I | |
| g0 || | \ J 20 )
1 s | -20 -20 -20 T
2 20| | ; ' 7 40 '
a i : I p
-30 -40 -40 -40 -60
14 16 18 20 22 14 16 18 20 22 14 16 18 20 22 14 16 18 20 22 14 16 18 20 22
0 Temp : 0 Temp : 0 Temp 0 Temp : 0 Temp ‘
| I | I |
— | ) | |
£ -20 | -20 » -20 . -20 | -20
= o ! i /
o 7 — b |
& 40 ‘ -40 - -40 - -40 - -40
; o
-60 -60 -60 -60 -60
14 16 18 20 22 14 16 18 20 22 14 16 18 20 22 14 16 18 20 22 14 16 18 20 22
0 Te‘mp 0 0 Temp 0 Temp 0 Temp ;
|
| |
| . . . . . . . . . . .
. ‘ P TR TR TR T TR T R R TR (T
E | L 20 - Longhude* E
< -20 | -20 -20 \ -20 . ~- "7
=4 ! _
by .
a8 -
40 40 40 40 0 \ 0 , 0 0 ‘ 0 i 0 \
32 33 34 35 32 33 34 35 33 335 34 345 34 34.5 | ) | | )
Salt Salt Salt Salt B / - g 20 )
0 K 0 ‘ 0 ¥ 0 \ E20 | 20 ) 20 ' 20 /) 20 L1 _
| i “ ! § - ‘ ¢ — | 40 -
=20 | 20 ! 20 : 20 [ ‘ s
~ il L
g - ! / ‘ %8 20 22 % 20 22 % 20 22 % 20 22 % 20 220 20
& 40 -40 - ~40 e -40 == Temp Temp Temp Temp Temp Temp
0 ‘ 0 — 0 0 0 ‘
-60 60 60 60 _ ! ! f ‘ !
34 345 35 34 345 35 34 345 35 34 34.5 E -20 /‘ -20 | -20 -20 " -20 (‘
Salt Salt Salt Salt £ B s A | )
Jan 29 &0 P I ) o " ,
60 60 -60 60 60
15 20 15 20 15 20 15 20 15 20
0 Temp‘ 0 Temp ‘ 0 Temp‘ 0 Temp‘ 0 Tem;‘) 0
| | | ! | I
B ! ! ) \ 2 ‘
E \ .
£ 20 ! 20 ! 20 | 20 ) 20 N !
o L | N -
g . ! : 3 | 40
40 40 -40 40 40 60,
34 345 35 34 345 35 34 345 35 34 345 35 34 345 35 34 345 35
0 Salt‘ 0 Salt‘ 0 Salt 0 SaI't 0 Sa!t Salt
1 } | |
g2 B 20 \ -20 t 20 5 -20 L
= \ \ | v '
& 40 -7 -40 ! -40 N -40 i -40 Y
K 1
-60 -
34 345 345 35 34 35 34 345 35 345 35

Comparison of the observed and simulated profile of temperature and
salinity in the stations from A2 to A11. The relative errors are about 15% for

temperature and 20% for salinity.
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shrrent™

ilhe current of this area can be
concluded: that it is combined of tide

= "Current wind forced current, baroclinic
“current and geostrophic current. In the
Wlnter, the northeast wind Is prevail, and

the coastal current from northeast to

southwest Is also strong.

i
-
-

2004-10-20 PICES XllII Annual Meeting




0 0 0
s ( )
< Ve !
) 1 (<
201« 20" 20| ¢
- N \ ° . g ——
( | elocity alo
0 -40 -40 -60
02 0 0204 02 0 0204 0.2 0 0204 02 0 0204 0.2 0 0204
0 u 0 u 0 u 0 u u
v 3 ;
3 N /*
) 20 -20 20| ) 20 )
) ~
g 40 -40 -40 -40
-60 -60 -60 -60 0
0.2 0 0204 0.2 0 0.2 0.4 0.2 0 0204 0.2 0 0204 0.2 0 0204
0 v 0 0 v 0 v 0 Y 0
- \ N - <
\ 1 < )
) ; 0 . ! -20 K
-20 . 20 20 ) 20 . 20 >
\‘
-40 -40 -40 -40 - 0 0 0 0 0 0 N
02 0 02 02 0 02 02 0 02 ) N N = K ,
0 ~ 0 v 0 v 0 ) ) s ! ;) / 200\ 7
- \,r 20| | 20) \ 200 |3 20| |4 2] \ <
) 20 ' 20 - 20 20 N . -40
| > >
) 2
-40 -40 -40 -40 -40 -40 -40 -40 -40 -60
02 0 0204 02 0 0204 0.2 0 0204 02 0 0204 02 0 0204 0.2 0 0204
u u u u u
-60 -60 -60 60 0 - 0 - 0 -~ 0 -
02 0 02 02 0 02 02 0 02 R R - :
N g
. v v v 20 g 20 / 20 P 20 |
- ‘ ; <

ToosS —

0 0 0 0
0.2 0 0204 -0.2 0 0.2 04 0.2 0 0204 -0.2 0 0.2 04

) U
N
\/
<
|
\
0.2 0 0.
\
N
-
s
<
2

Velocity cross

the front

-0.2

PICES XllII Annual Meeting



RESUIt

[80days SST
*Salinity

= “Current

B
—
—

©2001 MMS5 input

2004-10-20 PICES XllII Annual Meeting




EET BLAn Ccay
1

SST 180th day

25-

1 1 1 1 1 1
10 111 1Mz 113 L) 113 1 C i 11c¢ 1TE T2
_on yilude

Latitude

| | | I
111 112 113 114 112 116
Longitude

|
110

Temperature in monthly wind

2004-10-20 PICES XllII Annual Meeting

|
17

|
118

119

|
120



246

34.4

-3472

- 34

Latitude

33.8

’—" 33.6

| | | | | | | | |
110 111 112 113 114 115 116 117 118 118 120
Longitude

Salinity in monthly wind

PICES XllII Annual Meeting

2004-10-20




24
23
22
121
120
119

SpnjijET

114 114.5 115 115.5 116
Longitude

113.95

113

>
=
O
Qo
O
>
@
O
©
j
=
p

PICES XllII Annual Meeting

2004-10-20




Temperature and velocity of Section A in the simulation in the Jan 29
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Salinity and velocity of Section A in the simulation in the Jan 29
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Temperature and velocity in the elongated section
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Velocity Unit: cm/s

=20
kiloreter

Temperature and velocity of Section A in the simulation in the Feb 1
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_——
summary of the-modelresult™

SIENTONT IS Stronger In' the observation,
aioliiier more filaments near the front
gENErated inithe simulation

ross-front circulation is similar to that Iin
— the ehservation

~® Some filaments and eddies also found In
the bottom layer
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=(0l[0 formatlon

- J'r rr A0EASSIEpICIUEN R EER 2012001,
dfEdoy Was found inithe study area.

Sirthe simulation, with the MM5 wind

Sjerce in 2001, the eddy generate In this

&= condition

— =% qhe filaments are important in the first

' stage of the formation of the vortex.
The generation of the filaments Is

mostly due to the inertial instability of
the front.
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pVe experiments. .

- No wirle
EREddIes Will generate in° 70 days, but
mr:' v of them are the warm core rings; the
n Aments are wider in the bottom

_,:__ =6 hangeable wind

~ No eddy was found in this experiment, we
will* find some other way to have the

experiment
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In the idealized variety wind no eddy was found
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M
sEHEIUSTON and prospect

=

The model successfully reproduce the front dynamics and
the characters of the temperature, salinity, current.

We concluded that the cross-front exchange is large
under the up-layer(20m), especially in the strong wind. So
the changeable wind in the winter maybe devote more to
the offshore transportation.

ol

In the surface, the filaments often appear, and they are
=== the main characters of the cross-front transport in this
area. Although the vortex can carry more water offshore,
the survey of it is very difficult and need us to do more to
find the mechanisms.

2004-10-20 PICES XllII Annual Meeting




EULUre WOk

ENIISTWOrK IS the 19ase of the future Work
Ml this area, the chemical, optic and
hiologicall work was also included in this

. §

S oroject.

e
——

i {
g

"=
-~
Lo

area, more Information can be got In
the future
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