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Impact of submerged dike on saltwater intrusion in tidal reach of the Minjiang River//HUANG Yali', HU
Zhaoyang™ , LIU Yang', GE Jianzhong®, YAO Jialing*, FU Kaixiong®, LIN Bin*, LIU Bingyi', CHEN Hua'( 1. State Key
Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China; 2. Fujian
Provincial Investigation, Design & Research Institute of Water Conservancy & Hydropower Co. , Lid. , Fuzhou 350001,
China; 3. College of Water Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China; 4. State
Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China)

Abstract: Based on the FVCOM of the finite volume algorithm, a three-dimensional hydrodynamic-salinity-submerged dike
coupling numerical model of the tidal river estuary was constructed by using the embankment treatment method under the
unstructured grid. Taking the Minjiang River estuary as the research object, which is significantly affected by saltwater
intrusion, the characteristics and laws of saltwater intrusion in the tidal reach of the Minjiang River under the influence of
submerged dike construction were explored. The results demonstrate that the submerged dikes effectively suppress saltwater
intrusion, with a more pronounced reduction in bottom-layer salinity than surface salinity and a stronger inhibitory effect
during spring tides compared to neap tides. During spring and neap tides, the salt-suppressing effect of submerged dikes on
shallow and wide channels with obvious water stratification is significantly better than that on narrow and deep channels with
fully mixed water. During spring tide, the freshwater-saltwater interface in the North Channel retreated approximately 5 km
and 8 km downstream due to the influence of Xia’ nan and Jin’ gangtui submerged dikes, respectively. Further analysis of
water velocity and flow direction reveals that submerged dikes alter the flow velocity and direction of bottom water body,
causing the bottom water flow to deflect while generating small-scale vortices, further suppressing the continuous upstream
movement of saltwater.

Key words: submerged dike; tidal estuary; saltwater intrusion; salinity; FVCOM; the Minjiang River
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Table 2 Results of harmonic analysis
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Fig.2 Results of stratification verification
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Fig.5 Design position of submerged dikes
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Fig. 6 Distributions of saltwater intrusion under different submerged dike conditions

- 185 -



- - L4 0 0 T 7 /M4 R, FLRY L
Km0 A AR A3 21 5 T 0 PR Tk
SR,
3.5 EUIMEEAERMEE
Vel O g KM - A 40 R 9 T
DR PS4 4T S TR e L e

D e AR K IR D2 M BN 22 57

— R, — € FEEE L FHAS T UKk SEmTi . sk

E7 AR R RIS I ML/ )N | FEA S 3 0 X 1) 3 A

Fig.7 Longitudinal sections along channel B B3 K A T 5 IS )2 K AR K AL T ) 76 T S04k

e IR VR I T 0 R 4 e AR F R EOE Sk, WIRAREE  SRWIRFRROK L9152 B0 , 455 18
TS G A 1 i PO PR VRS0 2 4 FHK s IR 8 SRS A {5 ) AW vt A1 T 7 1 ik g 5 0
8 km ; 4 FREHE , T IR A A B0 B R IR TR, XPRJRARMA AR B R X T IR 0, A
R SO 01K DR AR BERRAR . /N aE s Sal TIRBETHA AR BK AR %, 2 2Kk 2 I
LR SOF K R AR 2 S, R WAL A A NUBRTE AR TR T A R SR K A Sz T U i
SYURHAAR 1T A Ut ST 0 B T ORI F ifrg AR AR IR TR A N B O, TR 9
VI, TR RO AR AR B R DR T RUK R AkSE 1

PRI WA & R SN, AL ik R FH PR L At 0 A A s I 5 Tl 8 il A A2
(O AR PSR PR B Y T s R b s BRRTE XA T E R 9 8% 5, A2 B
R TR, U T BCN AR IR, SR 2 ARSIRBONE PR — A — 2D i i
WA B K ARV S B T O s A (T AR TR BOEILRIE R AR BRSO RS 7 A 5
EG MR TR HU X i BT A K A O BELR P FETAR X v il (SR SR — X LA RO AL 2 v 2o £ A5 i
FONARR, Z5 b W B E O R Rk ZEORERYFRIRT, SEBLE F AR, AR AT e i b

0 S s HE 0 SUF WD R 0 el B DR
_10;\f % ‘““y”vu _N ’M”V\’“"‘“YWNJ»
£ |#hEpsu E E
& -20r | R - R
L 50| 045 135 225 3.15 2 %
— TR R )
-40 1 1 L -40 I I L I -40 1 L 1
0 8 16 24 32 0 7 14 21 28 35 0 8 16 24 32 0 7 14 21 28 35
PHES/m PHES/m PH B /m 25 /m
(a) KA (o) (b) K Hs (o) Ce) /NEBAEHE (o) (d) /NI HE (TETEI)
0 il b 0 SO R R 0. il g DR SOF Wk R
J|
-10 Ak B e —10f -10
£ £
& 20t & 20t é -20 & -20
® 30f ® 30f % 30| ® 30
-40 ! I 1 -40 -40
0 8 16 24 3 0 7 14 21 28 35 0 8 16 24 3 0 7 14 21 28 35
25 /m S /m 25 /m B /m
(e) KHALHE (mgvE ) (f) KRiImEHs (Wit )  (g) ZNEIIEHE (epgigil) Ch) /NSRS s CWeRg T )
0 SCIl ) D SUF W0 R 5 S el H 2 . SUF BRITT Al
] | {
-10-‘j Yy i -10 —W"”M\ﬂw -10
£
& 20 ;:i -20F & -20
® 30) ® 30} ® 30
-40 s . s -40 . N -40
0 8 16 24 32 0 7 14 21 28 35 0 8 16 24 32 0 7 14 21 28 35

PR ES /m HHES/m PR ES/m HHES /m
(i) KL CARERE) () KR CERIBREIT) (ko) /ANEbEAEHs (ERIBEED (D) /N (BRIBREI)

8 ARBMIATRHMNENHEEESH

Fig.8 Longitudinal section distributions of saltwater intrusion under different submerged dike conditions
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