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Abstract: Submarine groundwater discharge ( SGD) is a part of global water cycle which delivers a large
amount of solutes to the biogeochemical cycle and affects the coastal ecological environment. The **Ra mass
balance model was established to estimate the submarine groundwater discharge to the Jiaozhou Bay. The **Ra
sources include river transport sediment diffusion and SGD these sources should be in balance with the mixing
loss of the bay water and open seawater when the seawater system is in the stable state. Except for the SGD was
unknown item other sources and sinks were quantified one by one. Calculated results showed that the SGD

fluxes during September to October in 2011 was 7. 85 x 10°m’ * d~'  April to May in 2012 was 4. 72 x 10° m®
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d~'. Based on the SGD fluxes the SGD derived nutrient fluxes were estimated.

Key words: submarine groundwater discharge; mass balance for **Ra; nutrients; Jiaozhou Bay
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2 2011 9—10
Fig.2  Sampling sites in Jiaozhou Bay in September and October 2011

3 2012 4—5
Fig.3 Sampling sites in Jiaozhou Bay in April and May 2012
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Table 1  Parameters of the sediment
/(Bqem=2+dl) /(10°m?) /(10°Bq +d ")
- - 0. 026 101. 00 2.63
0. 022 59. 68 1.31
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0. 024 27.55 0. 66
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2
Table 2 Parameters of the river
/(10%m* « d) 26 Ra /(Bq*m™3)

2011 9—10 2012 4—5 2011 9—10 2012 4—5
0.37% 0. 10 1.94 0. 14 2.93+0.18
2.1% 0.97 1.46 +0. 12 2.78 +0.20
0.47% 0.20 0.7 +0. 10 3.52%0.22

3 2261{a

Table 3  Values of parameters in the **Ra mass balance model

2011 9—10 2012 4—5
26 Ra /(Bq *m™3) 2.83+0. 11 3.07 £0. 16
6 Ra /(Bq *m™?) 2.26 0. 12 2.68 0. 14
26Ra /(Bq+d™") 3.9 x10° 3.7 x10°
25Ra /(Bq+d™") 9.19 x 10°
[ m? 26.12 x 108
/d 40.1 *
( 3) — N N
(1) 2011 9—10 *Ra 9 ( G4.G15.G16.G17. G25,
2.4x10"Bq+d™' 2012 4—5 G26.G27.G28.G29) **Ra
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3.3
226 Ra 40
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2011 9—10
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6Ra (Bqgem™) . 2011
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Table 4 Parameters of groundwater end-menmbers
e 2 Ra /(Bq+m™)
2011 9—10 2012 4—5

11.8 2.38 1.38

15.9 1.75 1.1

13.8 5.13 5.5

( ) 3.06 2.65
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Table 5 SGD rate in different regions of the world
/(emed™h)
1.5~17.0 26Ra 15
8.0~12.0 26Ra 30
0.8~5.0 24Ra 31
8.0~12.0 Ra " Ra 32
4.0~9.0 Ra 33
2.5~4.1 22Ra
3.4 0.09 x 10* mol = d7';2012 4—5
Ra 278.6 x
10* mol « d™" 92.6 x 10" mol « d™"
. 2011 9—10 4.2 %x10*mol + d '
DIN 658.3 wmol * 2011 9—10
LY 167.5 pmol = L°'; DIN 1 240. 8 x10* mol * d ™"
0.11 pmol * L™ 231.3 x10" mol « d '
o 4.1x10*mol = d™';2012 4—5
2012 4—5 DIN  480.3 x10*mol * d ™'
589.8 wmol * L7'; 30.5 x10*mol = d ™' 2.1x10"
196.1 pmol L' mol »+ d ™',
8.9 wmol «+ L™" 2011  9—10
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Table 6 Comparison of nutrient fluxes from groundwater and river water

10* mol « d~!

2011 9—10 2012

4—5

2011 9—10 2012 4—5
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