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Fig.1 Location of the study area( Wailingding island )
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Fig.2 Geomorphology and geology of the island
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Tab.1 Hydrogeological parameters for various strata

Fay = KFEBIBEZRE/ (md™") BEHBERK (m-d™") fifKE/(Lem ™) 2K
L)z 8.640 x 10 7! 8.640 x10 ! 1.3x1073 0.060 0
FRE)ZE 1 1.296 x 10 2 1.296 x 10 2 6.9 %10 ° 0.003 6
ERAZ 2 5.184 x10 73 5.184 x10 73 3.3x10°° 0.002 1
HAENRZ 1.728 x10 77 1.728 x10 77 3.0x10°° 0.003 0
FKRR 86.4 864.0 3.0x10°° 0.030 0

2.4 RUSFRES EHERL

AYCR I [ GSSI #1315 SIR - 4000 4%
BB 05 IE RO, AR SCHIA 100 MHz R4k,
TR 8 ~20 m Y5 I #EAT 4R . D fe 4%
M TR IR BRI S 2R >R 3% [ SYSCALR2 it it v
ACHAT T =R B B AR IR . i 3 PR,
UG PR A — 2R A B EAT T 20 1.5 km (YR
W TR IRARME S B EIE M (] 3) o SR IR — B
KBRS 220 m 2R AR R TR IR RN A5 2R (1 4)
FIEL A R A 2R (18] 5 ) BEAT RS LE . &1 4 18] 5
FLEH DN 2 1 i SR ROFs SR TN 4 R 2 il AE s R 2
N, RUSC T PRI L N A R By =
U] 4 ARGl M SR A HL R R 22 e T LA IR
WHERN: BRI ~2 m ByHRZ 5 E 2 PR i
FEWRAGJZ XN SRS ~7 m J& 53 oh— i
Ji)z , ATLARE R T2 WAL 5 JREES ~7 m DU Y
R Al LA T AE b S a IR J= o S n) R ki
HOL: AR BRI OXIE R 1 ~2 my H4g
KRNI A (2p 0 S B (0) JRJE N 2 ~5 m; 5 ~

7 m PRBEZT B e AL A BEL AR (R (R Z060) Xof o
KA HEEIRIZE o W PR TR 5 S B AR
A5 RAT B By, 55 B B A1 00 %t B AR 4,
AT DU E K 0 7 R K Y G 3 R 03 2 A O
K WERZT 1 ~2 m AHENZ: HWERTS ~
TmAERALZ; R T m LLF W R A
)=

B3 MATEAESUERNELE
Fig.3 Position of geophysical protect line in the

southwestern part of Wailingding Island
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Fig.4 Results of horizontal 220 m distance by using the GPR in the southwestern part of the island
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Fig.5 Results of horizontal 220 m distance by using the DC method in the southwestern part of the island
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Tab.2 Relationship between the score of groundwater

and the buried depth of unit water levels'”’

Jp ki ijﬁ?ﬂiﬁ HE B ] B
(Les™h)  BEMPME/m’ EBURAEER m
SMEAT 1 251.26 0.655 1.26
SMEIT2  0.20~0.40 0.415 0.30
SMEAT3 0.20~0.30 0.414 0.25
HMEAT 4 251.00 0.620 1.00
=1 #3.22 0.830 3.22
w2 0.55 ~0.60 0.510 0.59
"3 0.23 ~0.30 0.426 0.25
=4 %51.50 0.650 1.50
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Fig. 6 Fitting curve of buried depth of water

level & and assessment score S
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Fig.7 TIF file of DEM and TIF file of H

converted into scatter points on the GMS
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Fig.8 Simulation results of the groundwater

flow field in the loose surface layer
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Fig.9 Simulation results of the groundwater

flow field in the first aquifer
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Tab.3 Corresponding values between measured

and simulated water levels

Frs BRI KA/ m AR AL/ m
1 29.40 31.79
2 23.10 24.97
3 21.50 22.73
4 26.20 29.41
5 25.65 20.20
6 22.78 17.10
7 23.69 19.00
8 17.01 14.30
9 65.74 55.35
10 MAXEHDEREEELNLZALE 10 38.70 35.22
Fig.10 Location of the DC method in 11 20.75 17.65
the south of the study area 12 38.00 36.20
13 4.78 16.27
14 31.41 28.37
15 18.75 20. 86
16 24.50 20.53
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Fig.11 2 DC survey sections in the
southern port of the study area water levels and the measured water levels

Fig.12 Correlation analysis of the simulated
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pogenic impacts on freshwater lens morphology on small barrier
5 %T/@ islands; Dog Island and St. George Island, Florida, USA [ J].
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Research on the numerical simulation of the groundwater flow field in bedrock islands

XU Haoli', WANG Daqing' , DENG Zhengdong' , DING Zhibin',
ZHAO Xiaolan', LIU Zhixin*, XU Xingang’, SU Heyan
(1. Defense Engineering College, Army Engineering University, Nanjing 210007, China; 2. School of Resources and
Geosciences, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; The island is an important part of our territory, and it is of great significance to our national security
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and national defense. Groundwater resources in islands are particularly valuable. Simulation of the groundwater
flow field is an important method to study the distribution of groundwater. Due to the flexible hydrogeological con-
dition of islands and a small number of observation wells, the accuracy of hydrogeological model generalization was
not high and the initial conditions were difficult to obtain. In order to overcome these difficulties of the groundwa-
ter flow field simulation in bedrock islands, the authors chose Wailingding Island in Zhuhai as a study case to
build the geological model of island using the digital elevation model data. The geological layers data of the island
were acquired thraugh GPR method, DC method and hydrogeological means. The initial water level of the ground-
water was determined to build the groundwater flow field model by remote sensing elevation and well data. Final-
ly, the groundwater flow images of simulation results were mapped through the numerical simulation of groundwa-
ter flow of Wailingding Island. The actual water levels of the measured multiple points were well correlated with
the simulated water levels, with R* of 0.872 2. It can be seen that using integrated remote sensing, geophysical
prospecting, hydrogeological means and other methods and technologies to obtain data, and using the methods of
simulation softwares or programs to simulate data, were effective research methods in the field of island groundwa-
ter resource.

Keywords: bedrock islands; groundwater flow field; numerical simulation; geological synthesis technique
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