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A computer program has been written to calculate frequency domain and time domain electromagnetic (EM)
responses for a one-dimensional model with multiple source and receiver dipoles that are finite in length. With the
use of this code, we conducted sensitivity analysis of marine controlled-source EM methods to a gas hydrate layer
in the shallow section. In the frequency domain we used a normalized amplitude and amplitude difference of EM
fields simultaneously in determining the detection capability of the hydrate layer. The normalized amplitude can
be numerically large, but if the field amplitude is smaller than the threshold, it would be misleading and therefore
is useless. A large normalized amplitude is detectable at high frequencies more than 10 Hz and short offsets less
than 2000 m. These frequencies and offsets will be best to distinguish the top of hydrate. At the same time, we
can find that there are plenty of useful offset ranges and frequencies where amplitude difference is large enough
to detect the hydrate layer. Furthermore, the effect of air waves is almost absent in amplitude difference. Because
the useful hydrate signal can be obtained at short offsets, it may be dangerous to ignore the effect of dipole length.
When a point source is used for a background model, to which real field data are normalized, the target signal is
distorted especially at higher frequencies and longer dipoles. As a result, the thickness of the hydrate layer would
be overestimated because elevated electric-field responses especially at short offsets persist indefinitely off the
upper boundary of the target layer. In addition, navigation plays a key component in gas-hydrate detection because
navigation errors are more significant at short offsets than at long ranges.


