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Prediction of the impact of future climate change on the extent of seawater
intrusion in Zhoushuizi district of Dalian City in northern China
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Abstract: The pumping groundwater, the changing sea level and the rainfall recharge affect the extent of
seawater intrusion in the coastal aquifers. With continue change of the future climate, predicting the impact of
future climate change on the extent of seawater intrusion can provide a basis for the rational allocation of
regional water resources. The calibrated three-dimensional heterogeneous density-dependent numerical model
which was constructed by using SEAWAT was applied to predict the impact of future rainfall scenarios
including different rainfall frequency analysis and climate modes derived from CMIP5 ( Coupled Model
Intercomparison Project Phase 5) on the extent of seawater intrusion in Zhoushuizi district of Dalian City in

northern China. The results show that the extent of seawater intrusion in the future is negatively correlated with
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the future rainfall,namely the less rainfall, the more severe extent of seawater intrusion. For example, the extent of

seawater intrusion in dry years is more severe than that in normal years and wet years. Among the seven climate

modes, the future average annual rainfall of MPI climate mode (S7-2-Y)is the minimum, so the extent of seawater

intrusion in the future is also the most severe. In the CNRM climate mode (S5-2-Y), the future average annual

rainfall is the maximum, so the extent of seawater intrusion in the future is the least severe. And, the extent of

seawater intrusion is almost identical to each other for different greenhouse gas emission scenarios of every climate

mode. Overall, the extent of seawater intrusion in the future would be even more severe. The establishment of the

prediction model can guide the actual water resources allocation of similar coastal areas in China.

Keywords:SEAWAT; seawater intrusion; future climate change; rainfall frequency; climate modes derived

from CMIP5

G KA (5 S R VA M X K R I G, T
Wi T 3% MBI R AR T S U A X9 K AR
{1930 F R R oA ol 2 e B AT Sy IX T K
PR B AR AR Y . IR ST K W i O 1
TH I | K o A Al 25 A0 DR 26 ¥ K A R R R 7 A
A Xiao 221 F] | SEAWAT 7& Florida
S 1 S N7 T — A = A 5 B KA (R R % Tl
D | ok TR A 7K kA Ak R ST T T X X8 T Ak
{37 FOK A B0 . HUGMAN 2"V fl Green 217
53 S A A 25 2 TS T Ml DXCORN N 52 K Adlantic Vi Hb X
117 e MABRTE o 2 BT 58 8 W1 IR ARG I8 7 e 445 8 X el 1%
K AR T R E R R S K R R K
Carneiro 2 "' il Unsal 25" 73 51| 5 F B 52 X 7K SCHB Bt
VERE R R 18] S S AL % 11 2% B 4 (IPCC) $2 it 1o [
KB S5 ORE B T A [ Ml X B A % B R K 8K
RS0 R T TR | AT 5 40 SR 45 3 O 0 g 5 UK 2 Y T
IR BE B R /K %8 IR 32 SR AR AL N 2 i 4%
K DA ELIE T IPCC H s T 85 1 % 18, 2 0 75
K2 K AR FE A SN AN, BUR R S
A8 Ak % 1125 By 45 TPCC 55 DUy PR 15 3 B T R oK
AW S35, HAT, X SeFoe 2 4 P 7 [ 41 15
T 5 T ST = 4 Y S BRI K AR X H T A B (A 4 A
TR 5 0 A Ty T £ 9

H D AL AR ARG, R T A 1K KA
(RFEEE R ([ 1), AR SO T A IE 4R = 48 5%
FiE 1R K B AT RURE 20 0 ) R ke O T B K 1R
ST T LR BN 7 B, AL AE IR K U R T 7 R A
CMIP5 e 38 1) R e e /K U 7 %8, % BF 98 IX
WE K AR AR AT T F

1 HREER
R T Ml A 10 R~ 8 P i, J T = T RO 1) P B

1 000
900 -
800
700
600 -
500
400 -
300
200 -
100

MR A /km?

1 1 1 1 1 1 1 1 1 1
1983 1986 1989 1992 1995 1998 2001 2004 2007 2010
F4

Bl XETHEBKNEEZUERE

Fig.1 Trend of seawater intrusion of Dalian City over years
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Fig.2 The hydrogeological map of the study area
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Fig.3 The map of hydrogeological conceptual model
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