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Abstract: The confluence, migration and transformation of terrestrial material and marine authigenic organic
matter in the estuary and offshore significantly affect the estuarine carbon cycle process.In the surface waters

of the Wanquan River Estuary, an investigation was conducted into the distribution and interrelation of
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water temperature, salinity, dissolved inorganic carbon ( DIC ), and totalalkalinity ( TA ). Furthermore, the
mechanism governing the distribution of carbonates was discussed. During both high-flow and rainless periods,
the concentrations of these parameters were measured, and their spatiotemporal distribution and relationships were
evaluated. In the surface waters of the Wanquan River Estuary, the concentrations of DIC and TA exhibited wide
fluctuations, ranging from 433 pmol/kg to 1 995 umol/kg and from 454 pmol/kg to 2 324 umol/kg, respectively.
The water temperature was evenly distributed, while salinity, DIC, and TA increased spatially from the estuary towards the
sea. Strong positive linear correlations were observed between DIC and TA , as well as between these parameters and salinity.
During the high-flow period, deficiencies in DIC and TA were noted in low-salinity areas (< 10 ), with conservative
behaviors occurring else where; during the rainless period, however, conservative behaviors were observed throughout
the study area. The distribution characteristics and conservative behavior of carbonates in the study area were primarily
influenced by the interaction of water masses, biological absorption, super saturation settlement of calcium carbonate,
and the influx of high-DIC water from the Qiongdong upwelling. Additionally, the differences in carbonate conservation
behavior between the high-flow and rainless periods were mainly attributed to river runoff and the carbonate content of the
river itself. This study discusses the seasonal changes and main influencing processes of the carbonate system in the
Wanquan River Estuary, which can provide data and theoretical support for the construction of a regional carbon budget.

Keywords: Total alkalinity ( TA ), Dissolved inorganic carbon ( DIC ), Carbonate system, Conservative

2025 4

behavior, Interaction between water masses, Wanquan River estuary

0 5l5F

T 112 90 55 R i S0 e B 0 R 52 A T B
MK, R MR 2 YR T A 1
MO, RS AL N R R RS R PR, R
S BRBREFR A T B IR Ay o IR — 7 T 2 1 i
VER L KR B S BRI R, S — 7 @ K — R
] RSB AR (CO,). BRGESE R EW], 45k
[ CO, AE R 1.8 PgC, (5 MRk KR (£
SR WAL W) B R 43 %
CO, 15 Iy — Rl il 2 M, LA R v ok JBE 1 A T
Th 8 % Bk AR A5 2R G0 AN 2 A A PR R R
Flbo BRI, S X 3T Bk R 2R e B HG R LB
BFSE, o T Je i 0 90 0 40 B 1 4 R A0 7 3T
HAEBEBEE X,

S CO,— MR IR ER A R4 SR R 45 .
BRELPATA R [ AU . $hBE . pH FIBLE (TA)
a5 WA WA KRGS P A, AUk
Al LUK B B R G ML (DIC), TA. pH Ml %
B4 TE (pCO,) %S Ky A8 st 2 b fE Ak
g 3 A1 2009 4F45 HBR VLI PEVE AL VLY DIC

AU, VERRAA R 225, BAFAE R &M BT
b, 5T R IR 22 T R B B R AT AL A
TR VR T O AR AR B TR A S AR T il
JLIRAL pCO, & FH# . VLA PG VA4S rp [ 2 2k
W, KR TA 32 3 3 S8 b 7 1 S5 ALk 2 AR Y 52
i DIC 32 Hi XA i A8 . /K RE I M i 72 R T FRL 4 o
Hofts A= Wy o 3R AL 0 FRAOSE WA . Liu 25 ) R 9Tk
O] FIGER X DIC 1y 77 i 32 22 /2 i A= 0 106 o) il 1
B PLVE I LAY o X U6 T AN [T ) COL—TRlke iR 31
A R (R I 23 43 A7 HRAIE 45 2 15 WL o A7 7 35 22 001
ERT, B P0G T R R AR R R G BT R e 4 vh
TEMN G AFR AT O, RO, BRI e, uk
U 45K BT L0 SR, B U BT I g N A
T 1A A0F 5% A0 B DL ARG . T SR AT AR R Sk 25 44 1 B
RETHRX Y, BEBRZKKEHANRRE. &
b IR A EUR B IR R AR, fR U R BK A
12 A BT 1 M [ B K A A RE 4R/ IR S R X TA
DIC A4 ¥ IR ] Al 52 ma o] 171 ik 2 £ 1R 2R i sh S48 1k
A LA JT SR 0] 0A BIF5E IXR, F 2021—2022 4
SRAE T 1R Z KRB TR AR, LAY T SR T
F ik 2 56 S 8O I 25 0 AR R A, RV IR 81K R 1



10

T, A BT I IR TR R R AR AR RS R DR R R 123

SRR, Sy BT /IR T 3 e 7 R i A Bl S 30 2%
TR B AT 252 W) 0T 50 2 B SRl

1 X5 T

1.1 MRXEER

T3 O TR S AR E, T 19.3°N, 110.5°E
AT A A R, b AR B b S, JE B I 0 A R
KA, BWZESH, 2K 163 km, ¥ 5% m
3693 km®, il X AR, BVE2% 523 m, K
VRS 5 = R, R A PR, B SOURE KR
T, KRBT HARILAME R R, JesE gk, B
EBLS RS, WOKTEBETT A D WEILA, AR R
W, Za B AR WO RS AOR, W
B, AETE 5E 300 m 2 A7 Y D) S AR E

FBUKSCHE Z4E A P EIR i woR R, Iiie
MEAWNBNEYEN, KESHESKE>FE,
TR -2 il 8.809 x 10° m®, 28 ui i 4 4E
) 553% ; HBFHRH RN 3441 x10°m’; FFE
BN, FERTE N 1.626 x 10° m®, L 44F
B 10.2% 2 J7 SR O X 8 TR IE M
H#l, 284 HF¥#2EHR07 ~08m, £ HFH
RN 132 ~ 1.57 m, SEMHE A2 KR 1.89 m,
T AE RS M T R K TR G ) 2R
1.2 REHAEFFTE

A DX A T SR Yl ) T B R FL ARG v, B
Yy RFERE AR W D B B ) 3 97 R B 7 0 A 1 R
W LR CRAE UG, FhEERE B AR A 1 ~ 2 B A i
— A, AT AR R b AR T 1S AN SR,
73 7% B EBIR LR AR, 2E A A R
2 AN T h e, A ALBE B R OK AR R SR
JZKEE (OKETLATR 0.2 m), FfE sl HE s 1A
FER . AE 2021 4E 10 A 30 HF120224F4 A 13 H
SefE IR T IR A, 4 iR N T SRR Y 5 K S8 AN
7K 39
1.3 S#AE

B 7 7K R R R B R 3€ B Y ST A\l A R EXO,
KB Z S8 AN, Hod, 303 015 5y 35 5 B
TS AT 53 b R — 1y #h BEAE W A7 T 5
SO 8] 2 5 % o R I 53 i T R B ST B 1Y

SYA2-2 AUSLLG 3 R BTN E .

DIC fifi FH K ZE UK FE 2 250 mL SRR, IF
TEAKAER I, i i 2 R EERAR R R —2F, il
LK (HgCl,) % 100 mL [f & FE & 3E
Apollo 28 & 4 77 iy AS-C3 DIC 52 AL 52, s 23
R ER AL, K HCOS Al COT™ #4478 i CO, I H
AAM, & RBER LK, #EAJ AR
LLAMEMN S (Li-Cor 7 000/H,0O Analyzer ) i, il
FEIRZELE £ 2 mmol/L WEIN IS, KW I 1%,

TA i F K S BOKFE 2 250 mL REEIR, JF
TEAKBR SR, % U = R R AR R —2F,
1 F1 HgCl, I 100 mL [& %€ ¥ . A AS-ALKI+
( Apollo Scitech ) B B2 M AAL I & , B 32 H B
RV 8 1) R TR VA VTR A RE S, TR Gran pRET
FORAES TA W, MERZEE +2 mmol/L WEIH
AE, KEEERTIA 1%,

1.4 A—EMRTEAITE

R T — VA VR 3 G VR 5 A TR T TSRS fh A TR
BIE R RSE TA A DIC ¥, AR 2 T .
[X ] g =C[X] = [X] yx)/(Salyyx —Saly ) x

Sal g+ [ X ] yx
A Xk TA 5§ DIC, R7K A1 7K 1 st G >R A
R N B A B o 6 B2 A9 SEIE . TA Fi DIC AR £
ST S SRy SN v R U 2 AR S T R

A LYJ¢w¢= Ly]iw‘ LY]%W

e PR AP e B ) IE AR R T, B AR R K BR,
& Z A Y R AL A o R R AR R A 2 AR

2SR5

2.1 KigFEERRZSM

fEEKI (10 J1), B8 XK A T 28.7 ~
29.9°C, iR R EIR AR, J7 SR O B K R A
] 43 A B8 A 3450, AR ARG B DAZR I A FT R
MEE X (29.7°C ), J7 R FHMNERZ K2R A
KIE Ca)l, 5w A K 2 18] 0 #AS B i Ry
ARG AN (4 1), BT X sk g S B0 R Y
ZEZET 225, HAul b 22.4~28.1CLE 1(b) .
T AR KR A T LKA, (HAME R B KRBT
SR 3°C L



124 W RS

2025 4

(b) HiKH
BT ZERI AR K 2R 2 7K A 2 1] 43 A

Fig.l1 Spatial distribution of surface water temperature in the dry season and flood season
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Fig.2 Spatial distribution of salinity in the dry season and flood season
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