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Fig.2 The depth-related variation of amplitude of the electric field (£,) and electromagnetic fields (B,) induced in a homogeneous
velocity model
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NUMERICAL SIMULATION OF THE ELECTROMAGNETIC FIELD INDUCED BY
SEAWATER MOVEMENT

ZHOU Chun', LI Yu-Guo"?, ZHANG Bao—Qiang3

(1. College of Marine Geosciences, Ocean University of China, Qingdao 266100, China; 2. Evaluation and Detection Technology
Laboratory of Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266100, China;
3. National Ocean Technology Center, Tianjin 300112, China)

Abstract Conductive seawater moves in the Earth’s magnetic field and generates electromagnetic (EM) field
variations. We derived partial differential equations of seawater movement induced EM (EM,,;) field from the Maxwell
equations, in which the continuous condition of tangential component of the electric and magnetic fields on both the air-sea
interface and the seafloor is used. We calculated the EM;,,; field in constant seawater velocity model and compared the
results with that obtained using the Green’s function method; both agree very well. Meanwhile, we simulated the EM,;
field in a variable seawater velocity model. The result shows that the EM,,; responses are affected by the seawater
movement period and the seafloor conductivity on different scales. It is shown that seawater movement can generate an
electric potential difference of 6uV/m and a magnetic field of 10nT at the seafloor, which are almost in the same order of
magnitude to the marine magnetotelluric signal. Therefore, EMy,; ficld shall be taken into consideration in marine
Magnetotelluric Sounding (MT) data processing.

Key words 1D seawater movement; electromagnetic field; variable seawater velocity; period; seafloor
conductivity



