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The Seasonal Expansion of Fujian and Zhejiang Coastal Current and
Its Influence on Nitrogen and Phosphorus in the Coastal Waters
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Abstract: Based on the marine environmental monitoring data of the coastal waters of Fujian Province from
2019 to 2023 in spring, summer and autumn, the temporal and spatial variations of salinity were analyzed,
the seasonal expansion of the Fujian-Zhejiang Coastal Current ( FZCC ) was studied, and the influence of

the FZCC on nitrogen and phosphorus in the coastal waters was analyzed. The results showed that from 2019
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to 2023, the salinity in spring and summer showed a trend of first increasing, then decreasing, and then
increasing, while in autumn it showed a trend of first decreasing, then increasing, and then decreasing.
The salinity was higher in spring and autumn, lower in summer. The spatial distribution of salinity showed
a pattern of lower salinity near the coast and higher salinity in the far sea, with higher salinity in the southern
sea area and lower salinity in the northern sea area. The expansion of FZCC had obvious seasonal variation
characteristics. In spring and autumn, the surface water of FZCC could affect the sea area near Haitan Island,
while in summer it did not affect the coastal waters of Fujian. The planar distribution of DIN and DIP content
showed a trend of higher content near the coast and lower content in the outer sea. The DIN and DIP content
in the influence area of FZCC was significantly higher than that in other areas. From 2019 to 2023, there
were significant seasonal differences for DIN or DIP (p << 0.001). FZCC exerts a greater influence on DIP in
affected waters during autumn compared to spring, while the seasonal variations and driving factors of DIN
may exhibit higher complexity. Future studies should prioritize enhanced monitoring efforts to improve the
spatiotemporal comprehensiveness and integrity of research datasets.

Keywords: Marine environmental science, Fujian-Zhejiang coastal current, Seasonal expansion, Nitrogen and

phosphorus influence, Coastal waters
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Table 1 Salinity changes in the sea area
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Fig.1 Salinity distribution of the sea area in 2019—2023
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Fig.2 DIN distribution of the sea area in 2019—2023
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Fig.3 DIP distribution of the sea area in 2019—2023
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Table 2 DIN and DIP content in the sea area

mg/L
I TR T 1% BT 5 0 X sk [FI4EG AN [ ZE 47 DIN  [7] 4F ) A [ 25 45
ESST] TR R EEES DIPEEHA B
DIN DIP DIN DIP .
(Lo S 2SR AE R
2019 442 0.458 (0.066 ~ 1.475) 0.025 (0.01 ~ 0.077) 0.249 (0.016 ~ 1.970) 0.019(0.001 ~ 0.201)
p < 0.001 p < 0.001
2019 4EFKZE 0454 (0.109 ~ 1.756) 0.036 (0.007 ~ 0.108) 0.226 ( 0.030 ~ 1.090) 0.025(0.030 ~ 0.200)
2021 4E4Z 0.383 (0.054 ~ 1.387) 0.025 (0.002 ~ 0.087) 0.130 (0.014 ~ 1.000) 0.013(0.001 ~ 0.317)
p < 0.001 p < 0.001
2021 4EFKZE 0.525 (0.212 ~ 1.526 ) 0.042 (0.004 ~ 0.118) 0.153 (0.002 ~ 1.074) 0.022(0.001 ~ 0.260 )
2022 4E#HZE 0.300 (0.036 ~ 1.056) 0.024 (0.001 ~ 0.080) 0.135 (0.004 ~ 1.408) 0.013(0.001 ~ 0.113)
p < 0.001 p < 0.001
2022 4EFKZE 0.521 (0.209 ~ 0.918) 0.046 (0.018 ~ 0.087) 0.294 (0.052 ~ 1.120) 0.024( 0.004 ~ 0.063 )
2023 4E47E 0.402 (0.032 ~ 1.463 ) 0.021 (0.002 ~ 0.093) 0.147 (0.001 ~ 1.361) 0.013(0.001 ~ 0.065)
P < 0.001 p < 0.001

2023 4FFkZE 0.381 (0.099 ~ 0.941) 0.036 (0.004 ~ 0.091) 0.240 (0.043 ~ 1.024) 0.021(0.003 ~ 0.064 )

T RPEAEAFIME CRAME~FORME ).

3 3t

3.1 BHERRMYTESERE

M RTR AT T, R, MR R
FNEIR G . DBIE O, XA RIS 4 R —
B, W e ENE BN, 2002 45 S, [ HT
W T A E LA TS 7 T LA EE s 2002 4R Rk, 1)
WU R O BT A B AR R e s A
FH DT b 38 JBEEF 5T 2, 1981—1999 4145 25 (1) [i]
WU 5 U MRS B T LA B A 5 0 1 e

3.2 BEfERRSIENERBETL

ABESE & B, WU R U RE MR X3 Y DIN
DIP W & = TR 5 i3 7 5 i) DX sk, 6 30T e VA 3 A9 7
FREL R A EE W, H AL IS B AR B T A
MIEE . TR RMT, A ) W VH 52 U 52 il 1)
[}, DIN. DIP 2T . SMEMRMmESE, X5
I A7 T R O 9 2 ) 43 A — 3K, DIN BYSF3 & 3
i TR S I KOK bR E, 42 DIP P& i
T RIIKOK BRI, B AEMEEE DIP F & &
A T — AR B bR e L IR TTAR S O RIF Y



%10 1) AR, AF . TR U R U A 2 R IO O I R 9 S R ) R 103

%,@%%rﬁﬁﬁﬁm\ﬁm\%%ﬁ%ﬂ%%
FrEh 1 5 PR AR 0 X FR SR R T M WS R
%i&%%iﬁﬁ%?&w i HEA S
FRIE, T4l g w8 rtm
3.3 HIER SR

AR MRS . B SR,
ToA R EE, MRS IR g 5, & &R
) 37 Y PR O B B Rk g
AT A, 6= 4 2= U5 I 8O & A5 AR BF 5%
2T P AN A e 8

A 5T 04 W I X S8k T2 AN T A A A T R I S,
RALFE VT LIRS A 2 DA b 0 [ 7 30 2 e 9 0
e DX 0, 3 S BOAS I 5% T DN 4 Sy L G ) AT
JAERATN ORI ElEN S

PRI, AR A BIF 5 4 32 — 25 18 46 10 I K5 48 1 ik
@%ﬂﬂ*@ﬁ@ P& T+ 58 B 0y A E v L 58
Bk, 2P 57 35 T W VR R R O TR S PR B Y )
ﬁ%o

BHIRERN

H:l

o

AHIF 5% B A A AT R Y 2019—2023 4EFE
B KSR B, b T SR R e
25 TR R AIE R 1) 0 0 R O A ROV L, R R T
W R TR . BRI, U458

(1) #8E48 3T R I A 3R B AR PR AR (L A 8 4 4F
o SRR EBUE BT R RRAEES mw@
M) AR, 2022 4FE MR e o A5 AR 3
%¢,E§%ﬁﬁm%,%§ﬂﬂ§%ﬁﬁﬁﬁo

S 3K ( References ) :

(1] Lffs. G mRIART s TRl ) ). GEigs, 1982,

2019—2023 4=, FEME FAYEL W E Y £ H %
ETF. R R, FEETRAG I, BEERE R T

e Jm bBoh . ET RS $hE A 23 18] 20 A B
IR AR, iR, R R LR
RAIHE S

(2) [Ty R R 2 W] A 2R A b R
fiE, FEARJEVEIITS , & BT M Wi 2 i ) 5
Wl R B . AR DR . H AR, [ ETE R
B S R R AR R, R R B s,
I A 5 ) 1) A T VA

(3) JCHLE RGP Wl R h & St 0 F 18 43 A0 2
VTR R AR AR A R B T U R U S e DX
DIN . DIP B & & T oAl DB, ) 347 9 2 3 52 ) X
B R DIN S 34 Ji7 &5 v JE ¥yl 7 0.30 mg/L, DIP
Bk 2= 38 Rk R Y 0 T 0.030 mg/L, DIP &
ZOE YRR E ML T 0.015 mg/L. &4EE K E
1 DIP i & k¥ K T H &, 2021 4. 2022 4F .
2023 4EFkZE DIN W BE ¥ T A2, 1 2019 4F
%2 DIN i i B = Tk

(4) [ W7 5 90 JUT 0 4268 1) Y A Mt DX 11 2 B
K. FkiEEZ, WHEERZEENETRE,
SR TR 28 U & ak DX IR B Y AR A URR X, AR ()
WU o T O 4 B0 TE R0 B 5 i o U R AR S IR
PRYE oA BN, Bl FENEdEm RS, H
H, X T T I A A e AN e R R e, A
U, AR HE— 2 i A e R I, R —2E
S [ W R L D ORI B e, AR AR S
IO R S 4%

1(1): 1-7.

WU Boyu. Some problems on circulation study in Taiwan Strait[ J ]. Taiwan Strait, 1982, 1(1): 1-7.

(2] SkEZR, BV, BRIESC, . & Z0TI YK 20 )98 0] 28 3 5 KU SRR LT .

ZHANG Caiyun, SHANG Shaoling, CHEN Dewen, et al.

TR, 2005, 9(4): 452-458.

Short-term variability of the distribution of Zhe-Min coastal water and

wind forcing during winter monsoon in the Taiwan Strait[ J ]. Journal of Remote Sensing, 2005, 9(4): 452-458.
(3] WEE, Ji/NF, SRR, % ST S i ) 7 A2 X 2006 4F- 4 2 KA b (04 ma 7R AE S HLERL T ). AP RR A MaERERE, 2012,

42(9): 1317-1328.

PAN Aijun, WAN Xiaofang, GUO Xiaogang, et al. Responses of the Zhe-Min coastal current adjacent to Pingtan Island to the

wintertime monsoon relaxation in 2006 and its mechanism[ J |. Science China Earth Science, 2012, 42(9): 1317-1328.

(4] Prad, 8%, Ma, . WTHEH R K2 MR IE S A R T ] B2, 2015, 34 (1): 1-7.



104 VPRI R A 2025 %

[10]

[11]

[14]

XU Jindian, HUANG Jiang, QIU Yun, et al. Spatial structure characteristics of Zhejiang and Fujian coastal water and their evolution[ J ].
Journal of Tropical Oceanography, 2015, 34(7): 1-7.
AR, SRR, Ty, AL MW U R R A R B SRS A SR [ ] R A A, 2018, 37(1): 1-8.
WANG Cui, GUO Xiaofeng, FANG Jing, et al. Characteristics of seasonal spatial expansion of Fujian and Zhejiang coastal current
and their bay effects[ J ]. Journal of Applied Oceanography, 2018, 37(1): 1-8.
YIN K, HARRISON P J, POND S, et al. Entrainment of nitrate in the Fraser River plume and its biological implications. Il . Effects
of spring vs neap tides and river discharge[ J ]. Estuarine, Coastal and Shelf Science, 1995, 40: 529-544.
] GV JR VA VE R B IS R T T 58 o0 % . 3 T MR B AT T T DX A K ST - KRS | SRR B AAEL T . B, 1982,
1(1): 8-10.
Second Laboratory of the Institute of Marine Scientific and Technological Data and Information, State Oceanic Administration. The
hydrographic synopsis in Taiwan Strait and its adjacent areas: characteristcs of temperature, salinity and surface currents[ J J.
Taiwan Strait, 1982, 1(1): 8-10.
TREEEVERT ST . SR USRS S T AT R [ M ] L st BR AL, 1988,
Fujian Institute of Oceanography. Comprehensive survey and research report on the north-central sea in the Taiwan Strait[ M |.
Beijing: Science Press, 1988.
KIThR, BRER, B, . SRIEMHTHT MY R K A AL IREEARAEL C ] /7 B IR AR TR R R 2 SO R R 2
2011: 245-254.
ZHANG Yuanbiao, CHEN Jinmin, HE Qing, et al. Cluster analysis of the seasonal changes and environmental characteristics
in the coastal water along Zhejiang and Fujian Province[ C ] // Proceedings of the 5th Youth Marine Science Symposium. Chinese
Society of Oceanography, 2011: 245-254.
QLR . BRI AOK AR RIS [ C ]/ M — AR ETRR XS RGN st BlAmeE, 1991 85-93.
LIANG Hongxing, LI Hong. Fuzzy clustering division of water masses in southern Taiwan waters[ C ] // Minnan-Taiwan Bank
Fishing Ground Upwelling ecosystem study. Beijing: Science Press, 1991: 85-93.
HE, SN, RETE SRR SCRMENIE SRR | AEEE, 2002, 21: 126-138.
XIAO Hui, GUO Xiaogang, WU Risheng. Overview of hydrological characteristics research in the Taiwan Strait[ J ]. Taiwan
Strait, 2002, 21: 126-138.
KO D S, PRELLER R H, JACOBS G A, et al. Transport reversals at Taiwan Strait during October and November 1999[J 1,
Journal of Geophysical Research, 2003, 108(c1l), 3370.
Wz, V4, /MK, & RIEERM G EERAGDENE )] \EEER, 2012, 34(2) : 13-22.
QIU Yun, XU Jindian, GUO Xiaogang, et al. Temperature inversion in the Taiwan Strait during northeast monsoon[ J ]. Acta
Oceanography Sinica, 2012, 34(2): 13-22.
W, A& FE GO T R K A S RS R ERF SR D ] BT BEITRAE, 2016,
HUANG Yan. Temporal and spatial variation of Zhe Min Coastal Water in the Taiwan Strait in winter and spring[ D ]. Xiamen:

Xiamen University, 2016.



