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Fig.1 Submarine groundwater discharge schematic
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Fig.2 Multichannel electrical resistivity system's design concept and layout in coastal groundwater discharge
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Fig.3 Navigated multichannel electrical resistivity system
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Fig.4 Earth-electricity model of confined groundwater discharge
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Fig.8 Theoretical resistivity profile of dipole-dipole array while unit electrode spacing is 10 m
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Fig.9 Theoretical resistivity profile of dipole-dipole array while setting the number of discharging areas to 2
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Fig.10  Theoretical resistivity profile of underwater dipole-dipole array while setting the number of discharging areas to 2
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Fig.12 Measured dipole-dipole resistivity profile of {reshwater discharge process while electrode array on the water
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The research of electrical resistivity systemrs application effect simulation
in coastal submarine confined groundwater discharge

Li Ning' , Guo Xiujun'?,Ma Qiangwei' ,Zhang Yufeng'

(1. College of Environmental Science and Engineering s Ocean University of China s Qingdao 266100, China ;2. Shandong Provin-
cial Key Laboratory of Marine Environment and Geological Engineering » Qingdao 266100, China)

Abstract : Confined groundwater discharge is a major form of submarine groundwater discharge. Because this process
occurs in the bottom of seawater, detection is more difficult. To explore the detection capabilities of the marine
multi-electrode resistivity method for this process, according to the typical geological model of the confined aquifer
in the seabed, the geoelectric models with different drainage stages were constructed. Simulate sea surface and sea
floor detection conditions, and compare the resulting resistivity profiles. The results of the study indicate that the
water surface multi-electrode resistivity detection profile can clearly depict the migration and mixing process of
freshwater excreted into the sea in seawater. However, the anomalous profile and resolution of the profile are af-
fected by the detection device, electrode pole pitch, and seawater depth. Seabed surface detection results are more
capable of reflecting the exchange process of brackish water in sediments, and the seawater intrusions in sediments
can be well reflected.

Key words: submarine groundwater discharge; confined groundwater; resistivity method; detection effect



