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Fig. 1 Maps showing the location of groundwater

sampling and electrical electrode distribution in Qingdao

Golden Beach in November 2016
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Fig. 2 Changes in groundwater salinity and

tidal level under a tidal cycle
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Fig. 3 2D inversion imagines by high density resistivity imaging method at different tidal moments
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Fig. 4 Changes in ' Ra, **Ra ,*“Ra, and ***Rn activities and their relations to groundwater salinity
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Fig. 5 Changes in different radium/radon isotopes

and nutrients in groundwater
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WATER EXCHANGE AND BIOGEOCHEMICAL EFFECTS
OF SUBTERRANEAN ESTUARY WITH TIDE
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(1 Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China,
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Science and Technology, Qingdao 266071, China; 3 College of Chemistry and Chemical Engineering, Ocean University of China,
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5 Institute of Groundwater and Earth Science, Jinan University, Guangzhou 510632, China; 6 Qingdao Institute of
Marine Geology, China Geological Survey, Key Laboratory of Marine Hydrocarbon Resources and

Environmental Geology, Ministry of Natural Resources, Qingdao 266071, China)

Abstract: The biogeochemical process in the subterranean estuary of a coastal zone is an important
driving force to the interaction between land and sea, which is critical for the research of material
budget. In this study, the Qingdao Golden Beach was chosen as a typical case for research. Using re-
sistivity imaging and isotopic tracing technology as means, we tried to understand the biogeochemical
changes of the subterranean estuary on a tidal scale. It is found that in a typical tidal cycle, various
physical and chemical parameters of groundwater, such as resistivity, salinity, pH, radium/radon iso-
topes and nutrients, are all significantly influenced by the changing tide. Tidal signals in the subterra-
nean estuary are usually delayed for about 2-4 hours. In the cycle of flood and ebb tides, seawater will
be recharged into and discharged out of the subterranean estuary, and thus the biogeochemical back-
ground of the aquifer will be significantly changed.

Key words: coastal zone; subterranean estuary; resistivity imaging; radium/radon isotopes; Qingdao

Golden Beach



