%1 KOF oK B TR ¥ No.1
2018 42 A HYDRO-SCIENCE AND ENGINEERING Feb. 2018

DOI:10.16198/;.cnki.1009-640X.2018.01.009

Wree, EERPE, IS, 2. RRTLIERAK ARXHEEF- i BT mA AR AEL T ] . K AKGE TR A4, 2018(1) : 58-65. (CHEN Wei,
KUANG Cuiping, GU Jie, et al. Responses of saline water intrusion to sea level rise in the Yangtze Estuary[ J]. Hydro-Science and

Engineering, 2018(1) : 58-65. (in Chinese) )

AT B ER K AR X - T L T B4 0 o RS AR

o' ERERE, M A, WER
(1. WHLHFE RS Wi 530 lis i TR, Wil S+ 316022; 2. WK% LR TR¥%p, i
200092; 3. LGV REE RSB, BB 2013065 4. WL Tk K2e &K TRE2E5E, Wil siMl
310014)

FEE : LT MIKE3 S0Pk HES 1V P T I 0 =ik 30 ) Btk B s B A | SR S0 A 3 6 37 1
VLB BEGORD ABERIEAT 1 S0E o 32 146 TR 4 19 20 R0 T T B TR R VT VR ZR R AR AT TR,
M T3 W 1T TR RTT DA 2= K AR B SR AE 75 11 LAR 8598 1P BT 1 m 5 b5 BB g
S HALHE UK R AU RS R R BE R BT 9 SR BE AL 0.45 psu, AU ST BEAY £ B RTE 2R D ; - R
THe A B9 RS g, AL SR BURJZ Z AR | L SR i s 15, 2 R LG 58 , 2 Richardson %X
15 1503 Al Richardson BURHR I/, RIZH K (TR FATHEEAL LA

9‘5 % il KL Tk AR, W FE EFF; MIKE3; Richardson %%
FESES: P343.5 XEAFRERD: A X E S 1009-640X (2018) 01-0058-08

FRAK AR A — il LG | SR /K AR A K PR BR AR, 05 J0T 1 K 28 4 90 V0 i A o 2
S )RR K BRI ISR U — R e R PRI o 3K A B E BAT R4 (H, RA 5

PR AN E

KT FHARRR I R M i 48 LR IR KR & FRAE 320 —
JETZIRAHL, W Eh K AR B Z AR 0 M i
AT e 1Y AL W s I = XAV R B A RPN R 2
FRERD K=MK 2 Rk, AOF%, fEk 31sp
IR IR, KIT A 4 A EBKEE . AT 58 7 5
LA KRGS (DL 1) o MoK EER BRI 0. 25 ¢/L
BF (29 0. 45 psu) , K IR DR 452 1B HROK , 2014 4E [ 3101
VA RS H B8 : 1980—2014 4F v [ 9% 1 15 - T -

WETPHA 3.0 m/al I LI SR 0 0 e e
45 e K AT 1 X T 11 Mk 0 52 31 7 o AL A 2
B, YIS T S T TR AT 1T X A £ kAR Fig. 1 Positions of stations and sections

PEAT TR SIS WP T LT 1 me m] LA i A

122.5

Gorai Y[R FEREINZT 1.5 psu™ (856 [ James WIAK ZEIBOK (P2 5L BEHE N 5 psu'® . BEFE -1 E T, 56

YR HEE: 2017-03-30
ESWHE . EESEMIILRITR(973 1)) B350 H (2012CB957704) 5 Wil R ARHIH S S 4 3450 H
TEBRN: B 4E(1987—), L, WIsH A, YR, 4, FZMNE O iR KO TR,

E-mail ; chenwei_112233@ 163.com B{E/F# ;. E&RH (E-mail . cpkuang@ tongji.edu.cn)



513 Wi 4, S KUK ARG EE T e AR 59

Chesapeake V5[ F-2ER e /K AGRIE B LA KERBE S AR N7 VP 22573 VL F R K AR D5 T iR
TYRABFSE R REITE THRAT R AR KPR R K AR AT 3 (= TR
P B B TR DL R A SR v R B ) R VL R K AR A2 ) 5 ke — XU SR S e R 5
AU ERIRAAR B R B PR 2 B ST R WA /0N (9 2 DR A L i A1 B X =25 1) 28 T S B h K AR Y
EEFEP HEEEAE T T T 2006 ARG K SCAE TR e oK SR K2, B T4 SR R W AL S
SOME, P ERAT UK IEATFAEROK IR . 25 G T L TR T T R AR TT R 5E LD - i
Ly A8 A DM AT I 3T T T X SR A R R S, ST 4G SRR W T T 0.8 m i
R, R YRR A F5 000 m*/s IR EEA RS2 V-0 LT, K00 R S LI o i O 43 i
TV B TR R AR IR, BF 583 A V1 1 T S S5 () BRI G , 58 1 ) 40 )R A5

SRTMTIEF- T _E T X R KB AGSE I , B4R WLARGE . A SCHE T MIKE3 a7 7RI H = 4K 3)
1 e R FE s B AR VT R 2R K AR XS T A8 i A

1 AT 5

FFAE K T35 W58 i (DHI) i & 1Y MIKE3 B8 | 32 SOBE0EE A o) 1 0 3t | 090 St a2 iy /K 5 TR
Vb R IRBE AR Ak, Ay T SRR L B AR AL T o8 A HREE A AT EREE . MIKE3 FM & = 4k i)
AT MR K 5 Boussinesq 15 /K S5 4 RN R 11 L4518, SR FH 8 il AR BRI 3R f# Navier-Stokes
TR R AR

1.1 #EBIX 0 0% 325
R T HE G AL R K B R ] A RUASALL Y R AR & 32.0
FATIT 40 200 Z T2k, Jb BN B0, B #5210 LIRS, vE ) 315
KATILBA LA S RIS VLT, A48 3 A T RIS X ° 310
B 2) o AT S B A A LS & 305
N2 5 5 T 3R 2R R T, = AT A B A Rk 30.0
RIUEBE LR F SMS #8938 = fJE A%, B34 18 006 25
A ,33 656 LT, ZE R KA 130~29 880 m [ 200
S 120.0 121.0 122.0 123.0 124.0
TN 21 /o

1.2 BREHMSHIEE
O P i BB R ) A S 7, = pg | ow, |

Az
ub/(iln(kbjj i+%:,,ﬁ;':'j:K ?@YQ‘EI‘]%@(,EX 0. 4,

m.

K2 R I M

Fig. 2 Computational region and grid

s

m HEBOR 1730k, ks R 5 HAE M 0. 000 27 ~0. 001 6 m,u, WEEESHEIR Az, AbRY TR, MR o Ak
B, 3595055 0 5 )2 . AKE9 BOREE B4 H5 R F scaled eddy viscosity 232K, ACEH 8 G617 1, 38 B
FWIR 24 0.01, ZEiACRHIFRUE k-e BRI, T EIRBEME R B v, = ke, B REL ¢, L 0.09,k HZE D)
Al , e M BNARFERCR . BUALR F 100 2h i S A B AL A SRS oh = fl FLK ZRER 0. 005 m, 18 A I 5 /K TR HX
0.05 m, BRI TE 0. 1~30. 0 s A I B ATIRT , DT AR IEAS B 115305 2 v s 22405 2 e BT
(CFL)/NTF 1, BRI K- b R BOR ] Samagorinsky SV kS R BRI 1145, oAb Samagorinsky 22 BUHL
HHERC0.28, WA AN 1 m/s F10.5 m, EHEWHRAITERER (BRE,6 M) M
{8, VLA RIG AT AR BEECA 0, AN 3k BEAR S S 7 BHER (45 7

TR 0 U Pt 7T 9 70 5 SR Y R 3ty S 0 3 o AR o, TR AR 1 000 /st | JRURE 7oK FH 55
] ) 0 P AR BR) (NOAA ) SR LB IE T 10 m A_EARIIHE 1RGN 6 h (X7 R
1.3 HEEIE

SR AL T ST i | ) DA B B GRS R HEAT T 96 E , 346 S0 R[] 2 2005 4% 8 S



60 KoOF O ok BT OB R 2018 4E2 A

14—24 H "5 9 3 1) 520 9 R} ] S 2004 4 5 H
5—6 H' R B Sl gk R S 2003 4E2 A 17 H 11,
00( R#)—18 HLA K 2 H 23 H 14.00—24 H 13.00
(/N ) 200 S A UL 1 A A O e LA R R Y YV LR Y YL
RS AR WL 3~5, SRR as R WA RAE S -2 '

—
B o S

A7/ m

1 i 1 ]
08-14 08-16 08-18 08-20 08-22 08-24

SCMMEFEA W) & AR TSR RN B AR L 55 S R
) R R A A A TR S 04 e
KI5, BRI A RS, R
WEAREAY AT U 31530 0 M il il _E T X 9T 1 3k Fig. 3 Verification of tidal level
AR HYFEI
— i — — i — i

. o S g, R TR o S 4 . o S
Z 2 = /;iz 2% o 270 ; ? o e wo, 2270 B ’ I
£ 0 \; X?ﬁ\hEmo d £ £\ E180

) 2 5 2 90 . TS i _(1) \Vx,fn \ J \q 2 90 .
® -3 | | ) 0 1 ° | ) ! °) ) 0 I | ]

00:00  12:00 00:00 12:00 00:00 12:00 00:00 12:00  00:00 12:00 00:00 12:00  00:00 12:00 00:00  12:00
B 221 I %) I 2] I} 2]
(a) ng3(RJZ) (b) ng3(RJZ) () ng3(iRJZ) (d) ng3(i%)Z)

P4 P I 1 5

Fig. 4 Verification of flow magnitude and direction

35 35 35 35

= = = =
225 225 ou £25 225
= , i = : R
Ssp e 215 gl b w1 .
=5 o Sz S o S S o SWME = 5 o S
-5 I I ) -5 I I ] -5 I I ) -5 L I )
06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00 06:00 18:00
B 2] i %) it %] B %]
(a) S8(KIH . #)2) (b) S8R JEJZ) (c) S8(/N# K )2) (d) S8¢INFILJEE)Z)

K5 EhERIE

Fig. 5 Verification of salinity
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Fig. 6 Depth-averaged salinity at flood slack at primary sea level (PSL) and 1 m of sea level rise (SLR) scenarios (unit: psu)
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Responses of saline water intrusion to sea level rise in the Yangtze Estuary

CHEN Wei', KUANG Cuiping’, GU Jie’, HE Lulu*
(1. College of Port and Transportation Engineering, Zhejiang Ocean University, Zhoushan 316022, China;
2. College of Civil Engineering, Tongji University, Shanghat 200092, China; 3. College of Marine Sciences,
Shanghai Ocean University, Shanghai 201306, China; 4. College of Civil Engineering and Architecture , Zhejiang
University of Technology, Hangzhou 310014, China)

Abstract; A 3D numerical model of hydrodynamic and salinity transport of the Yangtze Estuary under the influence
of tide is established based on MIKE3 software. This model is validated with the field measured tidal level, flow
velocity, flow magnitude and salinity. The validated model is used to simulate the saline water intrusion caused by
sea level rise (SLR) in the Yangtze Estuary in the dry season. The responses of saline water intrusion to SLR in the
Yangtze Estuary are analyzed. The results indicate that: the salinity in the upper reach of the North Branch, the
South Branch, the North Channel, the South Channel, the North Passage and the South Passage obviously increase
due to 1 meter of the SLR, especially when the average salinity of the South Branch entirely exceeds 0.45 psu,
however it decreases significantly in the lower reach of the North Branch. This is induced by the increased flow split
ratio of the North Branch due to SLR. The greater flood tidal current and flow split ratio of the North Branch due to
SLR make stratification phenomenon of salinity increase with the Richardson number reaching 150 in the surface
layer. For the South Passage, the bottom stratification phenomenon is weakened and the surface stratification

phenomenon is enhanced, however the vertical trend is not apparent.

Key words: the Yangtze Estuary; saline water intrusion; sea level rise; MIKE3 software; Richardson number



