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The Evaluation of Submarine Groundwater Discharge
in Jiaozhou Bay Based on “’Rn Mass Balance
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Abstract: Submarine groundwater discharge (SGD), an important part of global water cycle, has recently been a
research focus in the field of land-ocean interaction along the coastal zone. Geochemical tracing is a major tool to
study submarine groundwater discharge. Taking natural occurring isotope 2 2Rn as a tracer, the authors built 2Rn
mass balance model to estimate groundwater discharge to Jiaozhou Bay, and also evaluated the nutrient fluxes
transported via groundwater. River input, dispersion of sediments, and support from parent ?Ra are considered to
be the sources of ??’Rn mass balance model, whereas radioactive decay, escape from sea-water interface to air and
loss in mixing with the low activity water from open ocean are considered to be the sink of the model. Thus, the
imbalance of budget from the model is attributed to submarine groundwater discharge. Calculations show that
submarine groundwater discharge flux to Jiaozhou Bay was 24.2 L-m-d™ from September to October in 2011, and
7.8 L-m2.d™ from April to May in 2014, respectively. The results of the study also indicate that the nutrient fluxes
derived from groundwater during the wet season are lower than those transported by the local rivers, whereas the
nutrient fluxes derived from groundwater during the dry season are close to those transported by the local rivers and, what
ismore, soluble reactive phosphate and silicate fluxes from both groundwater and river are very close to each other.
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Fig. 1 Sampling sitesin Jiaozhou Bay
in September and October, 2011
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PAL BRI T AN T st 3 IR A N O N T2
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Tablel Parametersfor calculating *?Rn fluxes transported by rivers
Y P oKy
) KA _ P _ K] _ mw S———
el EWR PRGN R PRNIEES EWES  PRNIEED o e
10 mé.d? (Bg-m®) (10°mé.dY) (Bg-m®) (10°mi.dY) (Bg-m™)
2011 4 9—10 21.29 165 3.50 262 2.55 273 3.27 34.86
20124 4—5 1 9.75 119 1.60 170 117 176 3.27 4.89
®2 SRIRYIFLRREE R FLBRK T 22Rn SEE
Table2 Porosity of sediments and ??Rn activitiesin the pore water of sediment
DURLIAE & Sd1 Sd2 Sd3 Sd4 Sd5 Sdé Sd7 Sd8
FLBR/K *2Rn/(Bg-m™) 2417 3448 2061 2756 2718 1654 2550 2283
DAL B2 0.43 0.44 0.37 0.43 0.46 0.48 0.41 0.49
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JEE A B 7K T R T R, 3 A SRR R R (S AR
2013), Zadil5, 2011 A A IR K H %2R (1)
KAk RE N 11.52~47.76 Bg-m™ « d, FH{H
22.56 Bq e m? e d?, 2012 4F 3R £ W] 18] 2K H 222Rn iy
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Table3 Submarine groundwater discharge in different coastal zones
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0.78~2.42 BN 222Rn Jii 1 - A R EN'S
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