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Fig. 1 Location map and coastal geomorphology
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Fig. 2 Sketch map of geology in Zhuwang section

Marine Sciences / Vol. 37, No. 11 /2013



R RE REPORTS

(HJ/T91-2002) ,
MAT-252 MAT-253,
(HJ/T164-2004) V-SMOW 1(o:
(DD2008-01)
, iy o )

R1 RMNEREHERONE
Tab.1 Analysis of samples in east coast of the Laizhou Bay

5"30(%) 6D (%o) Py (mg/L) Pno,-~ (mg/L)
SGW ~1.80 -12.90 14736 1.96
SW -1.17 ~7.65 16698 1.42
GW1 -8.08 -57.30 133 4.46
GW2 -8.19 -57.96 176 4.45
RW -2.49 -31.38 31.07 2.90

3.2 #RoMEH® , —
9"%0-6D 3,
(Global
Network of Isotopes in Precipitation, GNIP) ’ ’
(37°31'48"'N, 121°24'00"E) 1986~1991
, . 0D=6.980"°0+1.08(r*= ’

0.81, n=44)

“I0F L SGW +SW «GW1 «GW2 xRW ,
201
230} KA :
8 40l 75 m/d,
-50} 0.001 m/d s
—60 1 1 1 1 1 1 2 s
-9 8 -7 6 -5 -4 -3 -2 -l
6"0/%o
3 b
Fig. 3 60 vs 0D in the samples in east coast of the >
Laizhou Bay 5
3 s >
SNZ AR D 4 < =
4 KPEBERMTAERENGH
[14] 4.1 BRFezm ik
. . . Burnett # s

[15-17]

76 /2013 /37 / 11



R RE REPORTS

s (. . D, ; k
Dggp = D, +D,, + D, (1) ; A ; T,
Dygp ; Dy (s); w w=2T/T); n,
; Dy s H
; D £ s S1AE
> P 42 SHAaBELTHELER
Dn b
5%o cando: ’
D, (standpipe
test) ,
D, =KS, L 2)
(4 2
K ; Sy ;
I -, I " —j&%ﬁ ————JKAILR (20044E9 1) ------- AL
v wmK
g 0
, ' g-10f e
_ Rlez Sb (3) iz ) e
8+30> -30 : : : LA : : : ;
H —1200 —-800 —400 O 400 800 1200 1600 2000 2400
- b (4) R X /m
O-(Sb _SW)
4
° ; Hy (m); Sy Fig. 4 Groundwater level in Zhujia section in the Taiping Bay
1. H,
e exp(~195,)1—2 (5) (m)
1+exp(—19.5S,) gT :D, 103 m’/d; D, 252m’d; D, 45.8m’/d;
g ;T (s) 12.7%, 31.0%
D, 56.3%, )
n,A .
D, = ——exp(—a)[cos(a) —sin(a)] +
o (6)
2n, 4> A2 ,
\/—Lexp(—ﬁa)cos(x/za) 4l
SpTi SpTi ,
n.w ) >
k== 7
2KH () (5%o),
a=kAlS, (8)
*k2 ATHENIESY
Tab.2 Parameters used in calculations
Hy(m) T, (s) Sh K(m/d) n, A(m) w(rad/s) H(m)
1.3 4.9 6.7x10™ 65.88 0.45 0.91 6x107° 30
5 é:‘n:% > >
12.7%,
31.0%
’ 56 56.3%,
D, : ’

[1] LiL, Barry D A. Submarine groundwater discharge and

Marine Sciences / Vol. 37, No. 11 /2013 77



R RE REPORTS

associated chemical input to a coastal sea[J]. Water bay using radium isotopes[J]. Marine Chemistry, 2005,
Resources Research, 1999, 35(11): 3253-3259. 96: 61-71.

[2] Burnett W C, Moore W S, Taniguchi M. Groundwater [10] Lee Y W, Kim G. Linking groundwater-borne nutrients
and pore water inputs to the coastal zone[J]. Biogeo- and dinofagellate red-tide outbreaks in the southern sea
chemistry, 2003, 66: 3-33. of Korea using a Ra tracer. [J]. Estuarine, Coastal and

[3] Moore W S. Large groundwater inputs to coastal waters Shelf Science, 2007, 71: 309-317.
revealed by **°Ra enrichments[J]. Nature, 1996, 380: [11] > > >
612-614. [J1. , 2008, 29(5): 647-652.

[4] Church T M. An underground route for the water [12] > ) >
cycle[J]. Nature,1996, 380: 579-580. [J1. , 1987, 2: 31-39.

[51 Younger P L. Submarine groundwater discharge[J]. [13] ) , )

Nature,1996,382: 121-122. 1.

[6] Krest J M, Moore W S, Gardner L R.,et al. Marsh , 1996, 16(2): 75-83.
nutrient export supplied by groundwater discharge: [14] Allen D M. Sources of groundwater salinity on islands
evidence from Ra measurements[J]. Global Biogeoche- using '*0, *H and **S [J]. Ground Water, 2004, 42(1): 17-31.
mical Cycles,2000, 14: 167-176. [15] Ingraham N L, Taylor B E. Hydrogen Isotope study of

[7] Charette M A, Buesseler K O, Andrews J E. Utility of large-scale meteoric water transport in North California
radium isotopes for evaluating the input and transport and Nevada[J]. Journal of Hydrology, 1986, 85:
of groundwater-derived nitrogen to a Cape Cod estuary 183-197.

[J]. Limnol ~ Oceanogr, 2001, 46: 465-470. [16] Salati E, Dall’Olio A, Matsui E, et al. Recycling of

[8] Charette M A, Splivallo R, Herbold C, et al. Salt marsh water in the Amazon basin: an isotopic study[J]. Water
submarine groundwater discharge as traced by radium Resour Res, 1979, 15: 1250-1258.
isotopes[J]. Mar Chem, 2003, 84: 113-121. [17] Ingraham N L, Taylor B E. Light sable isotope systematics

[9] Hwang D W, Kim G, Lee Y W, et al. Estimating subm- of large-scale hydrologic regimes in California and
arine inputs of groundwater and nutrients to a coastal Nevada[J]. Water Resour Res, 1991, 27: 77-90.

Identification and quantification of submarine groundwater
discharge along the east coast of the Laizhou Bay

BU Qing-wei, LI Fu-lin, CHEN Xue-qun, LIN Lin
(Water Resources Research Institute of Shandong Province, Jinan 250013, China)

Received: Apr.,10,2012
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Abstract: Submarine groundwater discharge(SGD)is the important pathway for the study of Land-Ocean interac-
tions, while source identification is the premise for rational utilization of submarine groundwater resources. In this
paper, attempts were made to identify the source of submarine groundwater along the east coast of the Laizhou Bay
by using stable isotopes—'*0 and D, combined with conventional ions analysis. The quantity estimation was made
using numerical methods. The results show that wave action and tidal fluctuation are the main sources influencing
SGD. Moreover, the land groundwater discharge, also has certain effect on it. Contributions of, wave run-up, tidal
fluctuation and groundwater runoff to groundwater are 12.7%, 31.0% and 56.3%, respectively. These results are

very helpful to the rational development and scientific protection of submarine groundwater.
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