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Abstract: The aim of this paper is to quantify submarine groundwater discharge (SGD) into the northeast coast of Jiaozhou
Bay. then estimate the SGD-derived nutrient fluxes. At Dongdayang dock located at the north shoreline of Jiaozhou Bay, the
author deployed one in-situ 48 h continuous experiment for measuring *Rn activity in seawater, in October 2011 and May
2012, respectively. Through establishing 2 Rn mass balance model at the observing site, the average SGD rates are assessed to
be 6.38 cm/d for October 2011 and 8.29 cm/d for May 2012. Measured results show the SGD rates fluctuate greatly, daily and
seasonally, which are mainly controlled by precipitation, tidal pump and wave oscillation. Based on the SGD rates, the SGD-de-
rived nutrient fluxes are calculated to be 47.0 X 10° —48.6 X 10° mol/d for DIN (dissolved inorganic nitrogen), 15.5X 10° —
17.3X10% mol/d for the soluble SiO, , and 0.6 10 mol/d for DIP (dissolved inorganic phosphorus) , respectively. These SGD-
derived nutrient fluxes contribute to the eutrophication in Jiaozhou Bay to a certain degree which need due attention.
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Fig.1 Sampling stations and measurement site in Jiaozhou Bay
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Fig.2 Variation of 2 Rn activities in seawater and depth of

water in the monitoring site
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Fig.4 Variation of **Ra activities in seawater and depth of

water in the monitoring site
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Table 1 ?2Rn activities in the pore water of sediments

(=T ke SD1 SD2 SD3 SDh4 SD5 SD6 SD7 SD8

VIR (Bq/kg) 0.70 0.87 0.48 0.75 0.82 0.46 0.76 0.65

fLBAK (Bq/m?3)  2416.65 3447.46  2060.54 2756.01 2717.87 1653.81  2549.66  2283.38
R RIS ORI A PR R ISk oy e
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BETE 195 ~3.73 Ba/m’ XMk, P 2 ; Ir°et'z
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AY A4 KRk R " *5]'e
45 WRMTEEE %00 i
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PR E R T 5K — PR Ro & 5A A 18
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2012 AE P 5 B A Ry G B/ 22 R 18 Rk i
WO m & 0% % /N, A~ F 0.40~1.55 Bg/(m?® » h)
(A 5).
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Fig.5 Variation of atmospheric loss, wind velocity and wa-

ter temperature in the monitoring site
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JREHE T K HEM 32 B R K T K TR A5, [l 37
S IR AR R SR PR K SZ Y SRR
S AR K s IR AR Z e a5 | e Ry i /K . 22 3
B S T K HEE B AR A A A R A AR
I KR AR AL (B 7).

49 EFHREANE

1A IS H T KR 26 1) A S TR ER AL
it ST RIA SR SR IK TR — VAT A A i R
2510 km, HIANTETEZ) 100 m {36 PR & 2F 1 IS 1
T KHEM  pR RS B3 B R A )V K R UK
PRFUHEME 4> 31 6.38 X 10" m®/d (2011 4F 10 A)
F18.29X10" m*/d(2012 4 5 J1).
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G3 M or BEVE . S PREE B R i 1) G18.G19 MR /K
FEFE 508 TR AR i i oe . B AT 8 3R 3R Wk L
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FEE G DT 7K AR HE M 2t o LA 5 7 0 o B A 58
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H)F148.6X10° mol/d(2012 4E 5 A1), Al SiO,
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Table 2 Nutrients in groundwater and nutrient loadings

1 Kt DIN DIN i ft PO PO-PihE Si0,-Si SI0,-Si j ik
(uM) (10® mol/d) (uMD) (10% mol/d) (uMD (10% mol/d)
2011 4 10 A G18 730.3 Ao 211.9
G19 744.1 EN oA 273.3
SEH) 737.2 47.0 242.6 15.5
i G18 612.7 7.2 231.4
201ZHE5 A g 559.1 7.5 186.3
SEH 585.9 48.6 7.4 0.6 208.9 17.3

10 JIF1 2012 4 5 7, B3 0 BURE 43 B TR0 K 1) 5
FRER U BE e BEAT It 4% I 2t e LANH] 7K 5 R v B 1Y
Tr AL BRIk — F VT AE AN B B DIN 4%
B & 1 410.4 X 10° mol/d (2011 4E 10 H) f
419.5X10° mol/d(2012 4E 5 J); i %1k SiO, ik
AR 420.1 X 10° mol/d F1 55.3 X 10° mol/d;
DIP % 3% & 43 3] & 26.3 X 10° mol/d fl 3.3 X
10° mol/d. 15 1 JIE #b T /K HE iy A B 78 3R 3k LA
TR AR E AR X FE S T Al
JHCTS G AN 2 PR A O Tt R K i R AR
AR E A RS R . 8 R VIS 1 T /K HE T B A B DIN,
DIP MR SiO, HUEmH A ML Z—2JL
Tz — AR RWAN L BAE BIAFTE XTI
(1) 77 R AT A — 2 1 DTHR.

AR S 3 X6 JBE M A 7 2R R A Sk T K R G
%% Ry R ESE I 255 7% 08 T RHASCRE I ik
7 DU Bl R L TR A 400K S R R KA
RS SRR — U I 0% B
Rt TSI 3t /K HEEE €, 2011 4F 10 H #2012
A5 SR B KRt T K HEHEE SR 5050
6.38 cm/d 1 8.29 cm/d AR IR B L2 LT R Y
IR SCH T AF S AN 2 PR 2R 0 T 4 L 9 T A
SR A LA R 24 A T T T A i S R P R S
B AR AE A A TR A o D 2K = 8 2 A
AR TEE I T KR R B T K R G R 1Y 1
SR L R ARG 1A T SR M K A A i
Rt (HE PP 2 R I RE AR SRy Bl v 12 1) 15 . 4
BT T RN T R A R T K HEHE L IR 4
T BRI R DR B B IR SE N 5. 73 Ah s L) DL
T2 P P58 T A7 3R 73 B 2 X R g V5 1 ¥ 1

o R K HER AT PR

AU R IR R A HE R 18 SR i
RBEE IR ER AR 2 1 18 B 1 e S PR ST 19 SR HTHEE
JRE B 7K HEM 5 R LA T 7K o8 SR R BE 1 fRT SR 7
TR B 5 I8 AL — BOHAGVE T W B — A e A
AR B B A A st R AL~ A BT LAE SRR
0 e U — IR 1 A 530, B O A 1 TR R T
AL LTI A A Bk A S R A SR A B AT
SIRPRAT B SR R T R R B B B HR
et VR R LT KX J P ¥ 1 8 SR R Y BTk i 2
ANu] 2 1.
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