¥

—
‘T' 4
P lwa

- B L
B IBREFE UL R |

LR _:1&_1‘_,‘.,5 LEU I

MARINE GEOLOGY & QUATERNARY GEOLOGY

AMFFETRRAUK 201 14F H R 25 BN S R R AR A RIS

ALAE, BB, B, AR, RHX, EHH

The summer thermohaline structure of 2011 of the southern East China Sea shelf and its implications for the intrusion of
Taiwan Warm Current and Kuroshio Current

QIN Yachao, LAN Xianhong, LU Kai, HU Gang, LUAN Xiwu, and CHEN Shanshan

TELEIREE View online: https:/doi.org/10.16562/j.cnki.0256-1492.2021032402

FETT BRI A

Articles you may be interested in

JU A b B IS A A2 i e HOXT e 1 i B A il AL 9 S 7
Features of the basement—involved faults in the Beikang Basin and their implications for the tectonic evolution of the southern South

China Sea
TR TS 2 PO 20 . 2021, 41(4): 116

KHEMIRE AT, R ZBHRER


http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021032402
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2020101701

ISSN 0256-1492 W PR 55 U4 R 418 55 5
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.41, No.5

DOI: 10.16562/j.cnki.0256-1492.2021032402

iﬁiﬁﬁeﬁ GRS 7J<17-|S2011£E§ R LS R E X &5
MAEFNZAVIE R

ZIp A, A B, B AL, AN, R R, R

L ARG RN UK A W E A LIS, 5 B BRI A, 7 & 266237
2. T By WP 2 5 PR IR [ S R BT BT 5 R B R T B SR M =, 7 & 266237

T AN 2011 5 7 A 5 A B d 2k 30 Asb42 a9 R IR (CTD) M 54, 247 & & b 3 Bk 2R K4k 09 3R 3 45 M) Fo IR SR B 4 A,
W EZHMAEBTEARANAREHERKLKRAGH e, ERET, AR ZAEEFXZFRBRKEMEIRBRKE, XIBKESH
T220mAKRERARN, K ERE LR, LAHZHE RAEETR, REBKELSHF TP INGRFSERE, £F SPEEY
HAKE, BRI EEL 80m, S EREL 10m; Sk ERAK, 44 08°C/m, LEABE , & Bk, BKESH TK
R 14~30m, 3k B R E 6~10m, 3k B3& ARmFE, H 02~05C/m., ERKEWLE BT L FTERARBE HENER, LRSS
ARFTHARNE, ERAEHERIO~110m FREZN, FHRBKEZ THEELE—ANELELKEA, KiBRH 168~17.6°C, L
AR NAZ AL IF I L RIB K E R E R IBE 02~05C/m; R B, 3k BB EA, B E MK, BRERBETIUAEAIR T ZHAN
120 RBAEAT . B A FIRIAIBIKE R T 0.6 °C/m, Fl B £ R sk B R L Am Kbt , TH A A Z3AAZ . AR LS Z#HETAR
FE 10mEFREAMYL, £ PEES0~-80mFREZN, FHBHEEWNIH X, LU & B E R IR Y rhiB B IEAKAE; MK
HEdt, EBBANY ARG, B BRILFEERBERIK, FHMAAH 2520C, ZAEHTPHEREEAKRIKIC, X
THEAESEBAREREIZRTZHY L9,
FER R R B S B RA RIS AR AE
FE 53 S:P731.1 ZHKFRIRAG: A

The summer thermohaline structure of 2011 of the southern East China Sea shelf and its implications for the
intrusion of Taiwan Warm Current and Kuroshio Current

QIN Yachao'?, LAN Xianhong'?, LU Kai'?, HU Gang'?, LUAN Xiwu'?, CHEN Shanshan'?

1. Key Laboratory of Gas Hydrate, Ministry of Natural Resources, Qingdao Institute of Marine Geology, Qingdao 266237,China

2. Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237,China

Abstract: Conductivity—temperature—depth (CTD) measurements along 5 transects including 30 hydrographic stations were carried out over the
continental shelf of the southern East China Sea in July 2011. The thermohaline structure of waters and its characteristics are analyzed and the
influence of the Kuroshio Branch Current and the Taiwan Warm Current on the hydrography of the shelf water discussed. Results show that
shallow and deep thermoclines occur extensively. The former is present within 20 m in water depth, with weak gradients but apparent intraday
evolution. The latter is present over the mid and outer shelf and the Taiwan Strait. The lower boundary of deep thermocline dwells at the water
depth of ~80 m over the mid and outer shelf. It has a thickness of ~ 10 m, with stable and strong gradients of ~0.8 “C/m. In contrast, deep
thermocline dwells at the depths between 14~30 m in the northern Taiwan Strait. Its thickness usually varies between 6~ 10 m, with relatively
weak gradients between 0.2~0.5 “C/m. Salt fingering is observed around the deep thermocline due to the differences in temperature and salinity
between the upper and lower waters. A cold water mass is observed below deep thermoclines at the isobaths between 90~ 110 m, with
temperature between 16.8~17.6 °C. The gradients of deep thermocline drop to 0.2~0.5 °C/m over the outer shelf, their strata are synchronously
lifted, and their thicknesses expanded, indicating the consequence of the Kuroshio intrusion. Therefore, once the deep thermocline gradient is
lower than 0.6 °C/m coupled with expanded thickness of its stratum, the Kuroshio intrusion will be distinguished. As a sensitive proxy,

weakened thermocline gradients indicate that the Kuroshio front may reach up to the 110 m isobath over the outer shelf in summer.
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Disappearance of deep thermocline demonstrates that the Taiwan Warm Current prevails throughout the water column over the mid shelf at the

isobaths between 50~80 m. Its influence reduces gradually from south to north. The deep water in the northern Taiwan Strait has a lower mean

temperature of 22.52 °C, which is 3 °C much lower than that of the deep water in the mid shelf of the southern East China Sea. Such a

discrepancy suggests that the deep water of the Taiwan Warm Current may be derived from the inflow of the Kuroshio Branch Current.

Key words: thermocline; Kuroshio Current; Taiwan Warm Current; Zhejiang-Fujian coastal current; East China Sea
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Fig.1

Map of the study area showing the locations of 30 hydrological stations in the summer, 2011, southern East China Sea
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Fig.2 Water column profiles of temperature in the summer, 2011, southern East China Sea
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Fig.3 Deep thermocline characteristics in the summer, 2011, southern East China Sea
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Fig.4 Water column profiles of salinity in the summer, 2011, southern East China Sea
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172 A B o W LT R =i 1 B S D 21 M N2 2
F KR 50~100 m [ PG ZRA6 3 . LA P3 Wi Ay 4],
TEK T 30 m BE T, 5 V85 2 O 455 ) DXL L o ) 9 2
WK R 1~2 Co WRIFRKRZENHEL, WS
VS I T KT KA 1 5 T i 27, HL 2 i 3 B T LA 3 1K
T80 m LA, s S A /KA, T R a1k, £ T B
T B RE T A 2 TS, vT BEAUR R TR R B2
EWARALAECE 6) o i F 574> fi T 28°N
PLR , A U0 A 9 A W8 8% 1 Sk [13] L ir i i &
T W 7 SC 4

55 B W 5 VS WAL RO, U A A I R
ARG Ty i gl B A i K, AP R B %
FEIT 3 SV, P AT 3k 35~40 em/s?, 5 i HL B PS
A1 P3 W 7 B R AR S5 4, RT LAOWAR 5 T g At b
Ry AR Ak . VWAL ER PS W A AR R BR 2, T2
K IR B AR AR, b Gn, D06, D13 Fl D19 3 437 i) IR
2 KR B 43 5 ol 22.29 | 22.60 Fil 22.68 °C, 1K
T 22.52 °C. WA MR HE P3 W bR, TR IR ER
2, KR [0 43 41 ¥ 47, D33, D39 Fil D45 3 137 () I8
JZ KL BE 43 1 R 25.20 | 25.07 Fi1 26.30 °C. P3 Wi
o TR 2 KO B B N 25.52 °C, 354K H IR Ik b
PS5 Wi TR 2 /K F- S5 1 B2 1R 3 °C, X 2 B I HE Vg ik 1Y
5 B T RE HUR IR ER)Z (2 30 m /KR 2 LRI
Bk WS R, AR Z G, & R
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] 3 2 4 S AU 6)
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