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Fig. 1 Schematic diagrams of indoor experimental site and numerical model
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Table 1 Summary of the numerical model parameters
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Fig.2 Comparison of the experimental and simulation results of five working conditions
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Table 2 Working condition settings of sensitivity analysis
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Fig.3 Sensitivity analysis of group 1
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Table 3 Seawater intrusion characteristic values of sensitivity analysis group 1
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= /m £/m H/(m, m) Y/ m? B/m? H/(m, m) KME, FHE)/m KA, FHMHE)/m
0.1(Al) 2.6573  (0.7107, 0.168 1) 0.3797 0.0842 (1.2822, 0.2014) 0.2608, 0.0927  1.2934, 0.324 7
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4T WLR(WE)  2.0581  (0.607 1, 0.1822) 0.2463  0.0283 (1.1547, 0.2199) 0.0656, 0.0440  0.1972, 0.1302
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Table 4 Seawater intrusion characteristic values of sensitivity analysis group 2

AP
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FaE/m K/m #/(m, m) BUmd  BUn’ H/(m, m) KA, FAE)/m KA, FHE) /m
0.1(B1) 2.6881 (0.7521, 0.1639) 0.3267 0.1086 (1.2138, 0.2295) 0.2608, 0.0932  0.987 6, 0.398 2
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Fig.5 Sensitivity analysis of group 3
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Table 5 Seawater intrusion characteristic values of sensitivity analysis group 3

TR PR Rk ARG Hokd  RAK HEAEgi HT NI WA EHEE (& RaHAKCE9E (K

IR/ m £/m #/(m, m) H/m? H/m? H/(m, m) KE, FHE)/m  KME, FHE)/m
0.5(C1) 2.6658 (0.7294, 0.1706) 0.4115 0.0646 (1.3662, 0.2172) 0.178 2, 0.048 7 0.998 1, 0.2158
0.9(C2) 2.713 8 (0.7955, 0.1652) 0.3329 0.124 3 (1.2391, 0.2499) 0.223 6, 0.085 8 0.986 5, 0.403 2
1.3(C3) 2.776 4 (0.8526, 0.164 8) 0.350 5 0.101 2 (1.497 1, 0.2029) 0.208 8, 0.085 2 1.073 8, 0.379 3
1.7(C4) 2.7922 (0.8040, 0.1646) 0.3089 0.1167 (1.6023, 0.1757) 0.209 9, 0.083 1 1.1935, 0.4322
2.1(C5) 2.783 6 (0.749 6, 0.168 7) 0.270 8 0.039 1 (1.6669, 0.154 4) 0.068 4, 0.041 1 1.0350, 0.181 1
2.5(C6) 2.976 0 (0.748 0, 0.169 0) 0.269 6 0.045 6 (1.7484, 0.1417) 0.073 2, 0.043 7 1.041 7, 0.207 1

0, WS (FE) 2.0581  (0.607 1, 0.1822) 0.2463  0.0283  (1.1547, 0.2199)  0.0656, 0.044 0 0.197 2, 0.130 2

2.2.4 BKEIRALIRA KA E T AN AL 7R

K6 JEE7R 1 KRR 5 7K 2 v 5 2K 2 TS B SR B A T AN [R] K S B BB K AR, R SR BB B 45 T
K6,

K 6(b) W nih b i R R HO St RE N, HE R THREL . X2 T 5 K2 R R AL 2
B AR KA R P (D1—D4) |, XS E /K AR AN 5| A4 50 S Eh B B C ; BEA I B £ /KB (D5 )
FAe e B R OK AT ER /K AR R AR A ) i3, A FRBE I BEBERE 0.706 2 m (3R 6) , W7 W2 AR o7 B Tk
T BT ER AR A VR T (5 T ] ) o SRR i BE AR AN TR, K P37 1 DU S a8 2 i/ N R I 5 7 49 R
A UR/IN XY AR R T M 2 KR P s S K A i A (RIS L D KR R A B
IERE ZWRKMBTEAE/NE 6(b) . %6),

551 6 Mk 6 KA, D2 R TS BN [ i £h K R BLBERE , LI 5 K J2 I AR R B A I T #3123
WBERIRIK, XA T I B IE X ITRome, 2 2R 0] A4 TROR IR A BB /K2 IR 2L p
TR ERKRE, HZEMITF AR HEROR oK 5% R SRR AR, WA TR-A N, B 6 (b) B &AL, REH
JELJRE R B J3E ) AR A A A DRy el KR i)y, X I T 5 KR R R B 6L B 1) PN AR AR, 2 4% SRR iR
KR BB REAE SRR, R A 7 B A A B T 2 A SR 2 [ 135 7K 2 TR P SR Bt B 3 ) 5 it
TR TN R 5 s .
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Fig. 6 Sensitivity analysis of group 4
F6 F4HEHFRESTHERLEEKNEHIEE
Table 6 Seawater intrusion characteristic values of sensitivity analysis group 4
FOKIZIEIRAT EhE ERIK BT L HokiE REE R BLO AL REWEREFEE (R IRAEWKT5EE (K
IR BT/ m K/m #/(m, m) B/m? B/m? #/(m, m) KME, FHE)/m  KE, FHE)/m
1.5(D1) 2.5532 (0.8422, 0.1703) 0.4459 0.068 1 (1.273 4, 0.2627) 0.202 1, 0.046 5 0.913 2, 0.204 7
1.9(D2) 2.656 3 (0.8106, 0.166 0) 0.343 0 0.147 7 (1.271 2, 0.238 8) 0.222 8, 0.101 7 0.966 1, 0.4553
2.3(D3) 2.9866 (0.8931, 0.1618) 0.3343 0.0731 (1.4487, 0.2354) 0.2057, 0.0489  0.9925, 0.257 1
2.7(D4) 3.1877 (0.8546, 0.1667) 0.333 1 0.0739 (1.5748, 0.213 3) 0.204 2, 0.045 4 0.900 6, 0.256 9
3.1(D5) 2.4815 (0.8134, 0.170 2) 0.3255 0.059 7 (1.202 3, 0.2710) 0.2059, 0.046 3 0.902 0, 0.1956

0, W (HB) 2.0581  (0.607 1, 0.1822) 0.2463  0.0283  (1.1547, 0.2199)  0.065 6, 0.044 0 0.197 2, 0.130 2

3 4 it
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W

(1) LT AR YK SR B RE A3 ai R B DL SR G B AT, {ERSF XCRBI K AR 152
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Seawater intrusion mechanism in coastal aquifer with horizontal double
fractures based on discrete fracture matrix model

XIE Yifan'?, ZENG Yipeng'”, YANG Jie"”, YE Yu'?, WU Jichun’, LU Chunhui'*

(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098, China; 2. College of Water
Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 3. School of Earth Sciences and Engineering,
Nanjing University, Nanjing 210023, China; 4. Yangize Institute for Conservation and Development, Nanjing 210098, China)

Abstract; Exploring the seawater intrusion mechanism in coastal aquifer with horizontal double fractures is critical for
understanding the seawater intrusion mechanism in coastal region. Sand-tank experiments and numerical simulation
based on discrete fracture matrix model were performed. The effects of horizontal double fractures with different spa-
tial distribution on the seawater intrusion were analyzed in terms of the saltwater wedge and mixing zone. Results
showed that; (D The development of saltwater wedge and mixing zone can be enhanced significantly by the horizontal
double fractures. The seawater-freshwater mixing between the fractures is more pronounced. The individual effects of
the two fractures are limited to each other. The effects are more significant for the fracture that is horizontally close to
the offshore and vertically more close to the middle of the aquifer. @) A higher offshore-side fracture can exacerbate
the development of the saltwater wedge and the mixing between fractures. However, the height of land- side fracture
has a significant influence only on the tail of the saltwater wedge. (3 When the upper or lower fracture is horizontally
closer to the inland, the saltwater wedge becomes wider with the total volume being shrank. However, once they are
distributed so far to the inland that being out of the range of the saltwater wedge, the mixing zone area and the width

of the saltwater wedge can drop sharply.

Key words; seawater intrusion; groundwater dynamics; horizontal double fractures; laboratory experiment; numer-

ical simulation

« The study is financially supported by the National Key R&D Program of China ( No.2021YFC3200500) and the National Natural
Science Foundation of China ( No.42277190).



