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Fig. 1 Schematic of the Xiaoqing River estuary and distribution of observation sites

24 TEPERLF 12020 4F /2 44 45/ 45 10 3]



Bt

12 TREEH

2017 4F 5 H 3—18 H7E/NE T H H R 7 7 5
LG o AR SOR R BRI R s IR CE AR FE W T iR
1000 m 4k, 5 H 4 H B4 9: 10(5##), 7E0]E g
FIREE SR 52 . ST MBS FHB B (RhB)#
(MR 20 g/L), EABEL N 1.6 L/min, ELEHR
AL A 5 h 10 min, RhB S8 NEN 10 kg, N
TN R R B BCE O, A SR BITE SR A T
11.5 k(UL A 1), 30.1 k(U 5 2) 1 43.6 k(W
DN 555 3)Ab 15 e 5 XL 3l A5, WEIAR A 1 ho

SCESTFERET, A RIAE 3 A LI A UG S K,

R1 BIGNEBREREREITL

) H@ART/CLE

FFRCHIPRER L, DLEBRIKIE T4 ScsiblmE,
FIFAEE AR K AAE 3 /X35 B4 Y] T8 v o 2 Fsf SR A
FIZK, BRREEREBLINZ 1 PR, KEEZ 0.45 um £
RGBS IR G2 A 15 mL RO, 17 B0,
BT INUKA GRARAR RGO RSB ISR = S, AT
B2 GE I (F-7000, Hitachi, Japan)#Ef 7347 7304t
MR BRI 550 nm, K EHIEK 580 nm. SRASM
FrvkaE e, WK RhB B4 HBR M 0.01 pg/L.

R T AR X B7K SCSHL, DR 5 L R
BN BAIE TAE SR LR BE, A SCHERA LK 34
L0 3585 A7 4 5300 A T T KR L B4 R ASC s, 45 3k 157 A R
MRS BLa R 1 R

Tab.1 Instruments and sampling plans
L A AL AR Afi s ] RAE I FKEES R/ AR
L% ¥ 7+ (AEM, ALEC)
TAS  /KAiit(RBRdute TD wave, RBR) 5 A 3—17 H — _ _
JK AL (GL-500, Global Water)
e V2
pUNIp=| WRLIG L THAEM, ALEC) 5H3—17H 5H4H9:30—5H17H 7:30 1 310
YSI (V2-6600, YSI)
HLRETE T (AEM, ALEC)
WL AS 2 k{73 (RBRdute TD wave, RBR) 5 3—17 H 5/ 4 H 19:00—5J] 18 H 10: 00 1 326
YSI (V2-6600, YSI)
. ADCP (H#7T. 1 200 kHz, RDI
W 3 ﬁ(‘ z ) 5H3—17H 5HS5H19:00—5A 17 H 10: 00 1 278
MRERVRIL (XR-420, RBR)
e RRERAEH
13 RRHRAE oc, 1 G, ]

1.3.1 BRI

ASCHIH Delft 3D #iA4() FLOW B3t f1 PART
B 7R B 52 90 45 R #4740 . Delft 3D-FLOW &
—AS =Y EEVEK B AR, B FLOW Bk
THEAF BB ) R . KA. B R
A LR 0 FURS S5 ) T /E - Delft3D H AR e 11 i
A, FLOW fiHe 3T Boussinesq {5 & FlE: 7K
IS e <o ) By R N A7 )[BT
SR fift A TR 45 3744 B 40 i -3 AT v o R, PR O
FREESTAEIESSMZR AL bR R (&) T2, Hovh, —4kK
B I AR % 22 R (DA B2 7 R (2)—(4)
mr.

i ] V- 35 1) i S A

oG, ¥
| a[(d+g)V G&:] 0
RSB mLL FRKERIE, d 2SR
BRI, NG AR 2B U RV AR5k &Rl
n D7 B O AR AR HERR . KRN
R TTER, Rk
0=H[" (¢~ qou)do+P~E, )
H R EIKIE; qin BT qow 7 BIRIRANL; PoOREEKE; E
R7E R
e [ P-4 Y g iy R
& m:

(M

Marine Sciences / Vol. 44, No. 10 /2020 25



BRI -

6u u w 8u

A4
o \/@ag ran d+¢ oo
2 ar w 0JGe s
el % o Gy 7

:—;P§+F§+%i(w/a j M, ()
PorlGee (d+¢) 0o oo

nﬁﬁ'
u v w av
6t J@;ag / an d+;aa
uv a\/ nn u’ 8\/@ + fu
oGy 0 GzyG, on
1 1 0 ou
- P4+F +—— |y M,, &
PN ”+(d+g)2 (V 60j+
w, v, w I &y, o J5 T R EE
Delft 3D-PART A5 B3 1 4 138 B8 19 7 A U4
Jt iy 3z AN PR K B AR . R IB B e 3 T RE L
Wk B SRR P BLE, AT LATEE 20 45 [l rp
R B RE, ok T AR R BE /3 A2 PART iR
R TP B R g R, /K7 18 3 R BCS
[BIAHG . ARIE AR B 124 BRS AG s sh3iE, 20T
YRR FERN E =vyt,(1—exp(~t/4)), Hh, 4 A

H@A RTICLE

AR . FERAFRINE T, E=at; 7E/NRINE T,
E=a. ¥R FiBEAL, Delft 3D-PART Bl R
FHIA R 7 SR T I HOR B, BRI i
FRBU(De,)$0A 15 Bt o) RUBE 56 1 8 pR 5P, )y
BT
Dg,= at’, (5)

ARERRLF AR I ] (FAAL: ), KL BRI, =0;
ZH a RN b(0<b<1) P FE A G HE T 45 .
1.3.2 ARy
1.3.2.1

7t RGFGRID B i 8 RKABIR R, A
WS, S e S BT IR E 0
WS N RE 25 il £k (spline), A= ROKLBE B9 A% SR 5 1
B A N AR BCAE B0 1 n 23 AR (81 2), A6 56 )
FIEZ MG, TRAFE N S SO (grd) o A5 IX A9 A
A& FUCA 121 472 /N AT 11 A 7K TR Bdie ok A
PR 4. 38 A 25 13 B K IR o SE a2
FHs A B K A A L . R Aregis X
BRUK R AT B A A B, i A AR S TR
JEAE, PRAF SRRSO (xyz 3CHF); = M6 (A
TE I HEAT A A, SR JE HEAT N AT ORI W A B
Vo 4 (B Ak BT B SO DR AF I SCHF ((dep) . &5 2R
wE 2 froR .

37°20N
/\u\ o V-\'_;‘
37°15'| ~ -
,»v“’j/?
- 7K B/m
_ . 114-1.97
o 1.97~2.78
37°10 2.78-3.86
3.86~5.15
. 5.15-8.60
118°40' 118°50' 119°0'E

P2 /N E KR R 1R
Fig. 2 Topographic map of the Xiaoqing River estuary

1.3.2.2
B LAY T SRS L RS SRR SCHE 3 A

FLOW #idk, BeEfblnf Bl 2017 45 3 H 20 H—
20174E 5 H 19 H, ZMEBHE N 201743 A 1 H, B

26 TFPERE /2020 4F / 55 44 4 /55 10 3



BRI -

)25 K% B 30 min; HABAIAI S E R FIBRIAE
T i = BIA0L X b O SO s, AR SO T
TSRS EG A 3 HE 5 A 17 H)S5iGEk
TR T PR SRR A A AR I o At B B R I AR U
BOFIME 8.3 m’/so MR FF 10 LA F Wi s 3, fifi
FHAZ 3k S0 K GRAHE A S 3 2% Ak
1.3.2.3

1 FLOW #HeA: st it 7K 8l 71 SC 5 A PART £
Yoo BRIl E bR E R 7R BRI (Tracer), 5 B R T5X
N 10 000, BEL RO ISR, TR A A R
JEALE . RO E (5 4 H 09: 10: 00—14: 10: 00)
LR BRI (20 g/L); JHEE Y BRI R B R 5
VR A LI S 7 e S 1A A S % )
LK

1.4 AR EIE

M FH 73 B 92 6 301 ] A 2% UL 3t 452 3 B4 7K S
PEEATiAL I | U R MK TR BB E, R FH 7 i 5 S0
FE IR /R BRI L S o 43 )R A DG SR B (R?) T E
J7 MR 22 (RMSE) Pl BORBAU S 3R,

o AR —— K
— HPR
_ 1l 13
12
9
2
I
ije 12
B
4_
0 |
— NNt WV\OT~
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ [o\[e\[a\ [\ [wlwlw el e lw)
KA /(43
250 — K 15
L2 WS
20l 14
g l |
o2
£ 15} { 13
¥ 12
% 10}
11
5_
5 o QL A 10
R RN 5“5“5\5\5\5\5\5\5\5\

KR HI/OT-H)
& 3

JKIR/m

M@Ammf

e \/ Z[( Caim)i = (Cops); ]2’ (6)
(l 1)

Horpr, Cim J9 7 B0 AR AELAR FEE {EL; Cons 78 B3 591 ) 552
M A N oK i

2 ER5W®

21 A TFTERMKIAKGINFTAKRSDS

HEAELHT

] 1 2K AR A2 ] 2K 42 3 FIET 7 B R EE B, K
TRFNHE 3 S A PR AR A . PRI, 3 R RK IR 2
S B 1 K AAGAE B E B K SCSEL Tl K LS
28 vy N e ) O N ok I B AT R P N R 2 5 N
[RIBAERE AR R T R . anlE 3 FR, 2R A SAR I i R
SRR TR, B R 16 mS/em; HAR)
L35 KR AR TG, KR BEAR I 1 S 3B 18 1 X,
KR NS HL S 38 2RI 336 WA 99 A S 4 il
AbIKAR L SR — %K, RhB TS HRE T,
BHE TG, SREHEE T, JHEREKARS
I 75 RhB BEUH R (09: 10—14: 10), JSE I 4b

201 -
W4 1 :%1;?}:
______ 450
1
g 7
B
_______ 41-50

0
'\ % Q \ D« b ’\
RSN %5 e 025 Al %5 \gs e \85 AN

KEEHI/(T-H)
N 110
S — KB
a0l ML 753 I
18
—_ 35_
§ 16 £
g R
% 0 14 %
iy
& 25 12

20
ST
gs%s“ 5“ SRR 5“95\ 5\\50

FHEHY/OI-H)

ANTRY 5 57 (7K SCSHL

Fig. 3 Conductivity and depth/flow rate for different sites
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Fig. 6 Measured and simulated concentration of tracer for different sites, and correlation analysis between simulated and ob-

served values of tracer
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Abstract: To reveal the hydraulic characteristics and the diffusion process of solutes from the tidal estuary, an ex-
periment was carried out at the Xiaoqing River estuary using a field tracker using Rhodamine B and hydrological
survey. A coupled model based on Delft3D-FLOW and Delft3D-PART was used to simulate the flow field of the
estuary and the transport process of the tracer experiment. The horizontal turbulent diffusion coefficient (D¢,) was
estimated based on the Delft-3D simulation. According to the results, it can be concluded that the hydraulic condi-
tions of the Xiaoqing River estuary, especially the lower ranges of the tidal estuary, during the experimental period
were determined by the tides. The velocity of longitudinal transport of the tracer in the Xiaoqing River estuary was
slow due to the strong flow of the tides and the weak current of the river. Likewise, the tracer’s residence time
would be long in the research area. The Delft3D-FLOW module provided a reliable hydrodynamic file for the
simulation area. Correlation analysis (R?) and root mean square error (RMSE) showed an excellent fit of the model.
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The horizontal turbulent diffusion coefficient (D¢,) was 6”'* m*/s. This research could provide data and guidelines

for subsequent water quality simulation work in the Xiaoqing River estuary.
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