e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

7K1 B BEANEGS SR FE K AR B 16 T BB 5T

Sy, RO, X814, XEA

A numerical simulation study for controlling seawater intrusion by using hydraulic and physical barriers
LYU Panpan, SONG Jian, WU Jianfeng, and WU Jichun

TEZR L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202007068

LT RO H A R

Articles you may be interested in

Ha RO T8 38 S i A I AUl —— LA 5 G T 7K 37340 19
A numerical simulation study of the position optimization of a pilot—scale permeable reactive barrier: a case study of the hexavalent

chromium contaminated site

Bk, X, A7, JUE, RS KOS T AR . 2020, 47(5): 189-195
TR 2 o 1, 7K YR P e PR A

Simulation study on the effect of thermal barrier well on the heat transfer of groundwater heat pump

B, B, E/NE K CSCHBRR TR, 2021, 48(2): 190198

ST i AR U 3t KA LA AR N s M A 5

Quantification and reduction of groundwater model structural uncertainty based on Gaussian process regression

BhORSR, MERZE, REEH KO TR, 2019, 46(1): 1-1
HR AL L DX sl K A AR LA 5T

Numerical simulation of regional groundwater flow in the Beishan area of Gansu

HERTC, R, SAN AR KSR TR M. 2020, 47(2): 9-16

ELPF AR VD B K Z R BRI 5

Numerical simulation of groundwater evaporation in the Badain Jaran Desert of China

JEErG, TIRFE K SCHU T AR, 2019, 46(5): 44-54

B FLIR R BUA VRS 5 12 R B 5 B A

Experimental and numerical simulation of the mechanical characteristics of rocks containing hole and flaw after grouting

SR, XA, B LE, JUSCE KGR T AL 2019, 46(1): 79-79



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007068
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201809023
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202003036
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.01.01
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201907022
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.07
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.01.11

Vol. 48 No. 4 FRK o TR %48 % 5 4

Jul., 2021

HYDROGEOLOGY & ENGINEERING GEOLOGY 2021 4F 7 H

DOI: 10.16030/j.cnki.issn.1000-3665.202007068

k1 R BRI BE S 57k A B B 14 R B B AR 52

(BAFRFUEHFZE IRFR/AAVFALFTHTHRELERE, L % 210023)

FEE: T SEAWAT-2000 72718 55 8 " 4ERP A5 106 sk AR BUEREARL, A FH BT 2047 1 4 X R R AR R IR 07 L %
ST . BB B L B SRR A 2RI ST MRIR K RIS B A, AP AR SC AR LA R R, M KL T K
R BT, B R K A B 40 em ., W5 A TR A S em Ak Bt T K T TR it BE 1k £ R I K AR BKGE AR, R R B
21.5%, S4B B AT BT UK A 10 em &b, BE20 5 N 35 om B, 35 5% T R 1 it At 35 21 e A /K AR BIGE 208, 1A15E
ABGK 81.1%. TEULIERN I, 256 SChr i 4, R L 7R 6 11 i DXV 5 7K 2 Hp 5 gL 80 — 2 30 T A T 7R A AR B (A R, 43¢
W T AR RS 80 G e U R K ARRDL . BLILZE SRR W, Y02 570 % T #1624k 600 m AL, BT 28 IR 4 18 m HY,
BB TGS B B K AR IR AR, 1R RE0E 28.4%. WF5EE5 B8R T AN I 6L RMNA T & . B BS 1
R Bt oF VR B 45 TR 3 0o el ik /K B 16 328 8% ML AR A S ), T Sy 3 M 2% 1 T B 0 K R T 2K AR 1 3 HR I T A S A e B £
8RR AR BERE; SEAWAT; #iBHE; /K J1 ks Tkt

FESES: P6dl.2 XHERRRD: A NEHE: 1000-3665(2021)04-0032-09

A numerical simulation study for controlling seawater intrusion by
using hydraulic and physical barriers

LYU Panpan, SONG Jian, WU Jianfeng, WU Jichun
(Key Laboratory of Surficial Geochemistry, Ministry of Education, School of Earth Sciences and Engineering,
Nanjing University, Nanjing, Jiangsu 210023, China)

Abstract: Seawater intrusion (SI) has become a global concern for groundwater environment. SI not only
seriously threatens freshwater resources in coastal aquifers, but also undermines the balance of coastal ecosystem
and further restricts the socioeconomic development. This paper simulates the SI process in a 2D synthetic aquifer
constructed from sandbox experiment using the simulator SEAWAT-2000. The transport phenomenon of the
brackish water interface is investigated by altering the location and injection rate of a recharge well and the layout
of the physical barrier. The results show that when the recharge well is located near the toe of the salt water wedge
of 40 cm from the coastline and 5 cm from the surface, the optimal performance of the recharge scheme is
achieved with the repulsion rate up to 21.5%. When the physical barrier is located 10 cm from the coastline and
the penetration depth is 35 cm, the toe of saltwater wedge is effectively driven to the coastline with the repulsion
rate up to 81.8%. Moreover, we simulate the variable-density groundwater flow and transport in a typical two-

dimensional section of coastal aquifer in the Longkou District of Shandong Province. The SI model is established
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to evaluate the influences of different management schemes (i.e., physical barrier and recharge well) on the

prevention of seawater intrusion. The results show that when the physical barrier is located 600 m from the

coastline and the penetration depth is 18 m, the toe of salt water wedge is effectively driven back to the coastline

with the repulsion rate up to 28.4%. The results reveal the influence of hydraulic and physical barriers under

different settings on the migration rule of the brackish water interface. The findings may provide insights into the

optimization suggestions for coastal groundwater management under site conditions.
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Fig. 3 Repulsion ratio with respect to recharge well position
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