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Fig.1 Bathymetry of the study areas and location of the test data
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The calculated thermocline upper , lower boundaries and gradients are under each map

20 /2008 | 32 | 12



REPORTS

1001 -
- 100~ -t
g 50 D - g Lo
P 501|- Ce T
> - nt a > ) ....---.--,.""".':EI".:-' . - i d
0 20 40 60 80 100 0 20 40 60 80 100 120
a/ m a/ m
200T 4001
- 100F .. <200 et s
= I AT R TR b = . e e
0 : PR . . . ole- < . . . . . . )
0 50 100 150 200 0 50 100 150 200 250 300 350 400
—~ b/ m — b/ m
g 1r g0.4r
~ ~
¥ 0.5¢ o ¥o.2f .
~ - AR Cc ~ _w;f_— et . £
E O ! L ! ! I E O L L L L L L L |
0 0.2 0.4 0.6 0.8 1 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
r/ (°C/ m) o/ (C/m)
4 «C ) « )
Fig.4 Comparison of the quas-step function method (x-axis) and vertical grads method (y-axis)
a,b,c. def.
a,b,c. shelf break waters; d,e f. open seas
2.1.2 ?
(200 m ) , 5A1,A2
, (3 31°N 127 128°F) 0.2 /m ,
8 181 ;
) 5B1 ,B2
( 4a,b,0 , , 49 m
L ( ) 37 m! L
(), :
( )
0 0
40
= ~ 40
~ 60 e
2t % 60
W 80 :
100 80
126 A1l : A2
15 20 25 -0.2 0 0.2 10015 20 25 -0.2 0 0.2
B/ C BEME/ (C/m) BE /C BEME/ (C/m)
MEH B 31.000 89.000 0.155 ME-H R 12.000 87.000 0.124
BB Rk ARKE FABAE K RERE
0 0
20 20
g 40 540
~ o
! 60 &60
W B
80 80
100L— Bl joob— B2
15 20 25 -—0.5 0 0.5 15 20 25 0 0.2 0.4
BE/C BEME/ (C/m) BE/C BEME/ (C/m)
MM SHE: 32.000 87.000 0.186 BB 12.000 63.000 0.191
BB K B 42,000 49.000 0.205 oMK & 21.000 37.000 0.209

Marine Sciences/ Vol. 32 ,No. 12/ 2008 21



REPORTS

0 0
20 20
g
g 40 ~ 40
~
A
1 60 1 60
w %€
80 80
100 ¢l 100 €2
10 15 20 25 —-0.5 0 0.5 15 20 25 0 0.2 0.4
A BEME / (C/m) _ BE/°C BEME/ (C/m)
A ROk 11.000 32.000 0.582 37.000 47.000 —0.315 51,000 83.000 0.108 K-k, 1.000 16.000 0.176 25.000 53.000 0.192 75.000 97.000 0.060
oM A 12.000 34.000 0.530 38.000 48.000 -0.287 & # Rk 33.000 45.000 0.217
5 «C ) ()
Fig.5 Comparison of the measured (solid) and fitted temperature profiles (dashed) in the shelf break waters
5C1,C2 , 129° 130°E) 8 208
, c2 , ( 4d.,ef) )
' () (),
0.2 /'m
6 ’
' ' , 0.05 /m
2.1.3 J
4d e f (30° 31°N,
0 -
100+
200F
&
~<300F
33400 -
500
A2
10 _ 20 0 0.1 0o 00 20 0 01 0.2
BmE/C  RBAEME/ (C/m) BE / C BEME/ (C/m)
WM& E:  13.000 61.000 0.146 138.000 142.000 0.979 W& 1.000 172.000 0.086 340.000 385.000 0.116
& # E ¥: 12.000 63.000 0.124 102.000 142.000 0.052 & HOE %: 1.000 172.000 0.078 320.000 385.000 0.065
or - - ot T
200 I 200 r
g g
4001 - A00F -
] it
% 600} — %600 .
800 . . Bl, g0o . B2
0 20 -0.5 0 0.5 20 0 0.1 0.2
BE / C BEME/ (°C/m) BE /C BEME/ (C/m)
ME-HEFHE:  36.000 166.000 0.136 WA BHE:  1.000 9.000 0.182 64.000 100.000 0.324
& B A H%: 31.000 166.000 0.093 &N B A . 1.000 100.000 0.102
6 ¢ ) «C )
Fig.6 Comparison of the measured (solid) and fitted temperature profiles (dashed) in the open seas
22 /2008 |/ 32 [ 12



REPORTS
2.2 ( 0.2 /m),

, 20 21°N 114 115°E

8 92 200 m ( 7B1,B2) , Bl
( ) B2, 540 m) ,
200 m ( 7A1.,A2), ! ) )
0.2 /m , 200m -, !
20m
or or
20+
501
g 401 £
b e ¥
= 60 |
w g 100
80+t
/ A, A,
100 . . . ) 150 . . . )
15 20 25 —-0.2 0 0.2 15 20 25 0 /] 02 0.4
BE/ C BEME/ (C/m) BE/ C BEME/ (C/m)
MEH R HE: 29.000 83.000 0.177 BEAH R HE:  15.000 56.000 0.177 75.000 100.000 0.132
RN H KR ARBRKE & A k: 28.000 31.000 0.206
Or or
50t 100}
100 200}
& g
Z1s50t Z300f
P | # 400}
w 200 W
250t 3
B, 500 B,
30010715 20 25 —0.2 0 02 % 10 20 —os 0 0.5
BE /C BEME/ (C/m) BE /C BEME/ (C/m)
ME-HRSE:  33.000 144.000 0.135 MHH&HEHE: 15.000 122.000 0.154
RoNB A K. 33.000 144.000 0.112 P NN &1 15.000 122.000 0.108
7 «C ) )
Fig.7 Comparison of the measured (solid) and fitted temperature profiles (dashed) in the northeastern South China Sea
3 , ( > 200 m)
) , ( <200 m)
) ) 0.05 /m
, [1] ,
, [A].
[C]. : , 1964. 116.
[2] , , )
[A].

Marine Sciences/ Vol. 32 ,No. 12/ 2008 23



REPORTS

(25) [C]. : ,1985. 11-25. [J]. ,2001 ,2:1-7.
[3] . [3]. ,1988 ,6 [12] , .
(1) :1-11. [31.
[4] . [J1- ,2003 ,21(4) :394-400.
,1992 ,11(4) :27-32. [13] , , .. BT
[5] , : : — [J1.
[J3]. ,1993 ,24(5) :494-502. ,2004 ,23(1) :22-26.
[6] : : . 1994 9 [14] , , _
[J3]. ,1996 ,15(2) :61-67. [J]. ,2006 ,36 ( ) :1-7.
[7] , , . [15] Sprintall J, Tomczak M. Evidence of the barrier layer
[J1. ,2001 ,8(4) :9-17. in the surface layer of the Tropics [J]. Journal of Geo
[8] , . physical Research, 1992, 97(C5) :7 3057 316.
[J]. ,2001,19(3) :8-18. [16] , , .-
[9] Li F Q. On the determination of upper and lower [31. ,2006 ,25(5) :8&12.
bounds of the high gradient layers in the ocean [J]. [17] B12763.7 —91. e
Collected Oceanic Works, 1983, 6(1) :1-7. [S].
[10] , , . 1998 5 6 [18] Chu PC, FralickJr CR, Haeger SD, etal. A para
[J]. ,2001 , metric model for the Yellow Sea thermal variability
1:1-7. [J]. Journal of Geophysical Resarch, 1997, 102:
[11] , , . 10 499-10 507.

A study of thermocline calculations in the China Sea
HAO Jiajia“***, CHEN Yongli*?, WANG Fan'?

(1. Key Laboratory of Ocean Circulation and Wave Studies, Institute of Oceanology , the Chinese Academy
of Sciences, Qingdao 266071, China; 2. Key Laboratory of Ocean Circulation and Waves( KL OCAW) , the
Chinese Academy of Sciences, Qingdao 266071, China; 3. The Graduate School of the Chinese Academy of
Sciences, Bejing 100039, China; 4. Yantai Institute of Costal Zone Research for Sustainable Development ,
the Chinese Academy of Sciences, Yantai 264003, China)

Received : Sep. , 1, 2008
Key words: thermocline; determining method; quas-step function approximation method; vertical gradient method; horizontal
discontinuity

Abstract : Based on observations datain the northeastern East China Sea and South China Sea, the applica
tions of the vertical gradient method and the quas-step function approximation method in shallow waters
(depth <200 m) , the shelf break waters (about 200 m) and open seas (depth > 200 m) were analyzed to
solve the horizontal discontinuity of the thermocline calculationsin the shelf break waters. The results show
that : in shallow waters, the results of these two methods are condstent , particularly the results are more
condstent with the actual hydrological profile for some vertical temperature gradient weaker curve usng
quasi-step function approximation method. In the shelf break waters, quas-step function approximation
method pictures the thermocline better because the vertical temperature gradient is weaker. In open seas,
the thermocline calculated by the vertical gradient method is more approaching the actual hydrological pro-
file; however the gradient is too larger usng quas-step function approximation method. Therefore, the
quas-step function approximation method is used in the waters where the depth < 200 m, and the vertical
gradent method is used in the waters where the dgpth >200 m with the uniform minimum criteria (0.05 /m) ,
avoiding the horizontal discontinuity of the thermocline.
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