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Sung-Ho Song and Byung-Doo Kwon, 2002, Analysis of Environmental Noises on the Electrodes
for Self-potential Measurement. Journal of the Korean Geophysical Society, v. 5, n. 1, p. 9-18

ABSTRACT: We performed a long-term monitoring of self-potential(SP) using the Cu-CuSOs non-polarizable
electrode and copper-clad electrodes(CCE) in a test site in order to analyze the effects of surrounding
environmental noises such as temperature, rainfall and soil moisture content on the electrodes. Analysis
of the temperature dependence of the non-polarizable electrodes showed that its temperature coefficient
was about +0.5 mV/°F when its end was exposed to atmosphere while it was less than +0.5 mV/C when
submerged into the subsurface, which reflects that there exists an 8 to 11 hour lag between temperatures
at the depth of 15 cm and atmosphere. CCE was independent of atmospheric temperature in subsurface
but showed temperature coefficient of 1.0 mV/C when exposed to atmosphere. Drifts of 1 to 2 mV recorded
with the non-polarizable electrode directly related to the soil moisture content when it was buried in subsurface.
Drift with CCE also showed similar trend to the soil moisture content, and 5 mV drift was recorded
according to 5% of daily variation. The soil moisture content had strong effects on the measurement with
CCE in rainfall since the flow potential is generated on the surface of the electrode.

Key words: environmental noise, Cu-CuSQ, non-polarizable electrodes, copper-clad electrodes, temperature
coefficient, soil moisture content, flow potential

(Sung-Ho Song, Rural Research Institute, KARICO, Ansan 425-170, Korea(e-mail: shsong @karico.co.kr),
Byung-Doo Kwon, Department of Earth Science Education, Seoul National University)
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Fig. 1. Schematic diagram of experimental systems to measure electrodes stability. 1. TDR
system chl (depth: 23 ~46 cm), 2. TDR system ch2 (depth: 0 ~23 cm) 3. TDR system ch3
(depth: 23 ~46 cm), 4. TDR system ch4 (depth: 0 ~23 cm) 5. Cu-CuSO; electrode Py (depth:
20 cm), 6. Cu-CuSO; electrode P; (depth: 10 ¢cm) 7. Cu-CuSOs electrode P> (depth: 20 c¢m),
8. Cu-CuS0, electrode P; (depth: 10 ¢cm) 9. Buried thermometer (depth: 15 cm), 10. Buried

thermometer (depth: 15 cm) AWS: Automatic Weather System, closed circles : copper-clad
electrodes.
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Fig. 2. Grain size distribution curve for soil of experimental station using hydrometer analysis.
Effective grain size (dio) is 0.0059 which belongs to fine silt.
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Fig. 3. Comparative diagrams during thirty days between temperature at depth of 15 cm and self-potential
at depth of 10 cm. Period of SP at 10 cm in depth coincide with that of atmospheric temperature.
(@) atmospheric temperature, (5) temperature at T9, (¢) temperature at T10, (d) SP at 10 cm in depth.
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Fig. 4. Comparative diagrams during thirty days between temperature at depth of 15 cm and
self-potential at depth of 20 cm. Period of SP at 20 cm in depth is independent of the variation
of atmospheric temperature and coincide with time lag of about 8-11 hour. (@) atmospheric temperature.
(® temperature at T9, (© temperature at T10, (@ SP at 20 cm in depth.
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Fig. 6. Comparative diagrams during thirty days between self-potential at depth of 10 cm and soil
moisture content at depth of 0-13 cm and 13-26 cm. @) soil moisture content at 23-46 cm, (O
soil moisture content at 0-23 cm, © SP at 10 cm in depth.
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