a6t 3 (- S Vol. 46 No.3
2024 4 3 H Haiyang Xuebao March 2024

PR B, AR b ot T 30 I R A A R T RSP 3 Bk A B 45 I 9 S I % 3R Uk JE 5 ENSO 1 B [0]. W 27 4T, 2024, 46(3): 12-21,
doi:10.12284/hyxb2024008

Gao Wei, Ma Benjun. Response mechanism of the surface chlorophyll concentration to ENSO cycle influenced by North Equatorial Countercur-
rent during autumn and winter transition period in the tropical western Pacific[J]. Haiyang Xuebao, 2024, 46(3): 12-21,

doi:10.12284/hyxb2024008

EFREF R MG R FRZHRER
M= RE S ENSO {&H

TR

(1. HF S, IR 55 266427; 2. WG /RIE TR KF FHAH LRI, ILAR 515 266427)

WE. £ LR RiE—F F %3 (ElNido-Southern Oscillation, ENSO ) B & 4 . & B o, b 7F 3 26 ik b A WA
PHNEREN, EAFELERNEA DT NEERLASFEN T AR ELE  AXUMLT
REEATFHFENLFEF R W E AR EX, 24 T 2006-2022 £ ENSO 18 75 # 8 #F % X 1 7 I B
RAHBH KX ESABELA N EMAHE, EREA, LA S RBEXBRABE LA EEBEXRTER
REGHEAT, XamtFEARAELRRXEFTHNAFT/IALERBRETNERDRERY T
WRW, ME2EAS EARCLSHEERERAL T ERKNT W BAREESFHLR LS, 10 AFF
BREFE L, A FEHREE, KEXEKEYS, ARXREBETFTERKE, RAXEEEH 20, BEA
AKEH, HEHMBEN L F TSR FIALERR FT/LALERRAFARZEAT LA RKESLH
FANKFREEETREZEINET, SRETHRIREMELAINREERE N v, R W EH
KeEm, WA EERP IR ESAKXAGELA Y EMERREEZHL LT ML FHR, EH
THREETRAEERY, ERBMFINLFESR . FIALERRBRMBZEAT EAREAK
FhELEANEINETNALEERD, RREATEZREMEMLANKREELFBM., KX
W TR KA AR MEREE TR EE R R e S AL AR A X
HATH—F2MENSOEHER M AEIE M AXAFEEAFNER, AR AEEXTH
RERNPHEHEERE L,

KA. b #k; JR/R R E - 7 A 50 (ENSO) 5 #3 F8g B & W K F3F

FESHES: P731.26 XEkFRERRS: A XEHS: 0253-4193(2024)03-0012-10

. SV B Y BT R TR DX, A I R v SOR LR

1 35lw TE JE /R Jé Wi —’ 75 ¥ 31 ( El Nifio-Southern Oscillation,
AT PE R R BRI SCIL X, 2T ENSO) SR & A h i E 2 A0, XEE 50

B A BRI R A AT B A R A, AR Ry B AR AT LU 207 O E SRk R AR S ER T L TiT
RIZ KA EKTE A2, iz X F 2R BB SR NE S R A 2 e Bt T

I #5 H #3: 2023-06-06; 1&1T H #3: 2023-09-13,

BEEWH: 58 25 Be 2022 48 1 RS 3 35 450 H (2022boshi03).

TEF BN W (1988—), 2, Wdb & By A, Wi, #odz, BF 58 7 ) Ry i v Rk 2 - B 1 DU BUER B 5 0TS A . E-mail: gaow@qdhhe.
edu.cn

FBEEE : AR, W1, AR, B 7 o R R . E-mail: mabenjun@hrbeu.edu.cn


mailto:gaow@qdhhc.edu.cn
mailto:gaow@qdhhc.edu.cn
mailto:mabenjun@hrbeu.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

3 IR b o AL S BT TG RT TR AR A B U R R VR B 5 ENSO IR

13

fifp 3o LTI B U 1) 8 R AR AR S5 P R HE R A PR 3R
45 e % T B9 ENSO 142 Bk BT 478 B 19 B LK .

Jb AR IE ¥ 37 (North Equatorial Countercurrent, NECC )
BT 2R T8 PAAE 20~ 10°N Z (0], 52— 3¢ H P 0] R £ E
WAV . B R AT R R T R Py — S
B, FoAbER 1 A A6 AR 38 I (North Equatorial Cur-
rent, NEC), F4 5 #4 7% i Jiit ( South Equatorial Current,

1S4
w

B 1
Fig. 1

SEC), W3k R . AL WIMIE 53 I AF A6 & RS X 5
I $7 1% i (Halmahera Eddy, HE) F1 e 20 R AR 22 2%
1% (Mindanao Eddy, ME), H '~ 7 if A it JLAFE & B v
i) /9 At 2% 38 ¥R 37 ( North Equatorial Subsurface Current,
NESC) ™™, W& 1 FrzR o oAb, db i 38 30 i J2 iy
VUKV e R ) B S BE AR 22 2 2 5 ( Mindanao
Dome, MD) [ R i1 # .

160° E

150°

Ocean data view

15 DX 3 PR3 o AR OO0 I 4 )

Geographical location and ocean current pattern of the study area

NEC. Jt#3H i ; MC. £ 22 2 3 ; KC. #l; NECC. b7kl 3% ii; SEC. B 7R 18 It s NGCC. B JL A LT 2 3t s MD. 1 223818 55 ME. A7 22 2% #3; HE.
I I BRI 63 ; MUC. 22 & 1 Uit s NEUCs. 62838 ¥ Uit s NGCUC. 3 JL PN I 32 T It s 180 o 20 35 T E T 78 g 3 20 T8 390 3 3% 0 X (2°~ 8°N,,
127°~150°E)

NEC. North Equatorial Current; MC. Mindanao Current; KC. Kuroshio Current; NECC. North Equatorial Counter Current; SEC. South Equatorial Current;

NGCC. New Guinea Coastal Current; MD. Mindanao Dome; ME. Mindanao Eddy; HE. Halmahera Eddy; MUC. Mindanao Undercurrent; NEUCs. North

Equatorial Undercurrents; NGCUC. New Guinea Coastal Undercurrent; the red rectangle represents the NECC affected area (2°—8°N, 127°—150°E)
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Fig. 3 The variations curve and column chart of the sea level anomaly (SLA, a), sea surface temperature anomaly (SSTA, b), sea surface
salinity anomaly (SSSA, c), zonal velocity anomaly (ZV A, d), precipitation anomaly (PA, e), primary organic carbon production by all
types of Phytoplankton anomaly (INTPPA, f) and surface Chl a anomaly (SChl ¢A) during autumn and winter transition period during

2006—2022 in the NECC affected area
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Red and blue shades represent different ENSO stages in Fig. 2, respectively
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2006—2022 in the NECC affected area
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Response mechanism of the surface chlorophyll concentration to ENSO
cycle influenced by North Equatorial Countercurrent during autumn and
winter transition period in the tropical western Pacific

Gao Wei', Ma Benjun’

(1. Qingdao Huanhai University, Qingdao 266427, China; 2. Qingdao Innovation and Development Base, Harbin Engineering University,
Qingdao 266427, China)

Abstract: There are also obvious inter-annual variations of the North Equatorial Countercurrent (NECC) during the
occurrence and development of the El Nifio-Southern Oscillation (ENSO), but its changing process in hydroecolo-
gical conditions and response mechanism influenced by ENSO cycle are still unclear. Taking the NECC affected
area in the tropical western Pacific as the study area, this paper analyzes the characteristics of the changes of hy-
droecoclimatic conditions at different stages during the ENSO cycle during autumn and winter transition period
from 2006 to 2022. Results reveal that there are high chlorophyll concentration bands in the NECC source area and
its path, which are formed by the combined influence of nutrients carried by the NECC from its source area and the
New Guinea Coastal Undercurrent. The upwelling of the Mindanao Dome also has a great influence on the nutrient
supply. When El Nifio events occurred, the westerly wind events in the tropical western Pacific increased, the
NECC strengthened, a large amount of surface water moved eastward, the sea level in the study area decreased, the
deep water recharge to the shallow layer increased, and the deep cold water rose. The jointly enhanced NECC, New
Guinea Coastal Current, New Guinea Coastal Undercurrent and Mindanao Dome upwelling transport more nutri-
ents to the sea surface from both horizontal and vertical levels, resulting in significant increases in surface chloro-

phyll concentration and primary organic carbon production by all types of phytoplankton. When La Nifia events oc-
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curred, the changes of ecohydroclimatic conditions in the NECC affected area are almost opposite to those during
El Nifio events, but the degree of change is weaker than that during El Nino events. The combined weakening of the
NECC, the New Guinea Coastal Undercurrent and the Mindanao Dome upwelling significantly reduce the nutrients
delivered to the sea surface from the horizontal and vertical levels. The chlorophyll concentration and primary or-
ganic carbon production by all types of phytoplankton decreased significantly. This paper proposes a model of the
response mechanism of the evolution of hydroecoclimatic conditions in the NECC affected area to El Nifio and La
Nifia events, which is conducive to further analysis of the role of ENSO cycle in local ecological effects and hydro-
climatic evolution. It has important significance for understanding the impact of global climate change on the mater-

ial cycle.

Key words: NECC; El Nifio-Southern Oscillation (ENSO); marine environmental factors; tropical western Pacific
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