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Monitoring resistivity structure is important for understanding the dynamics of volcanic hydrothermal systems because it
is sensitive to fluid and vapor. The Inferno Crater Lake in the Taupo geothermal area, New Zealand, is suitable for monitoring
hydrothermal system fluctuations because it has 38-day cycle changes with water level fluctuation of 9m and water tempera-
ture fluctuations from 35 °C to 75 °C. We started continuous observations using the EM-ACROSS method, a precise artificial
electromagnetic survey technique, on May 5, 2023. Here we report preliminary results.

The transmitter consists of two sets of 270 m long current dipoles located about 1 km south-southwest of Inferno Crater
Lake in orthogonal directions. The transmitting waveform is a superposition of ten different frequency sine waves ranging
from 0.9 Hz to 322.5 Hz with a repetition period of 20 seconds. We use slightly different frequency sets in the two dipoles,
and we can separately extract signals from the two dipoles. For each dipole system, a 3 Vp-p signal is generated by a function
generator. It is then amplified to 240 Vp-p by a power amplifier, with a current amplitude of 8 Ap-p. The transmit voltage and
current are recorded at 1000 Hz on a logger via an output isolation monitor of the power amplifier, and the data is uploaded
to a server every day. The transmitted signal fluctuation is stable within 0.01%, thanks to the GPS synchronization of the
10MHz signal.

We deployed ten ELOG-DUAL electric receivers within a radius of 150 m centered on Inferno Crater Lake and continu-
ously recorded two orthogonal channels of electric fields at 2400 Hz sampling. We have processed the one-hour data by FFT,
and obtained the signal and the noise amplitudes. Most of the S/N ratios are 100 and above. The amplitude variation in a day
is about 3%. From the tentative analyses, we have found that an amplitude variation reaches 8% within 18 days, which is half
of the period of the lake level fluctuation. In our presentation, we will show in detail the continuous observation data of the
electric fields in comparison with the height and temperature fluctuations of the lake water.
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