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The ER is affected by the degree of saturation of groundwater in the soil and the magnitude of electrical conductivity of groundwater according to Archie’s law (1942). In the ER monitoring survey in the contaminant region, ER changes are caused not only by changes in groundwater ion concentration caused by leachate leakage, but also by increased water saturation and groundwater level fluctuation due to rainfall. Understanding of the characteristics of changes in ER is significant to interpret the contaminant area with the leachate.
· Changes in ER due to the rainfall
Rainfall increases the water saturation of the underground, which causes decreases in the ER (Suzuki et al., 2001; Zhang et al., 2016). ER affected by the degree of water saturation, which is explained by following equation (Archie, 1942):
								(A1)
where  is the bulk resistivity of the media,  is the proportionality constant,  is the porosity, m is the cementation factor, Sw is the water saturation, n is the saturation exponent (usually assumed to equal 2), and  is the ER of the pore fluid. In addition to saturation, ER of the pore fluid has a significant influence on ER changes.
The decrease in ER due to rainfall appears in the upper region of bedrock. The ER reduction area appears near the surface immediately after rainfall and appears in a deeper region over time (Travelletti et al., 2012). The degree of ER decreases varies depending on the geological characteristics of the site. The average reduction in ER caused by rainfall in Vence landslide was about 7% (Lebourg et al., 2010) and ER reduction area of up to 8% was shown in the ER inversion result after 4 days from the maximum rainfall (over 400 mm/day) in the mountainous area in the central Kyushu region of Japan (Suzuki et al., 2001). On the weathered clay-shale slope in France, ER decreased by about 15% as a result of ERT (Travelletti et al., 2012).
In addition to the degree of ER reduction, different types of underground medium affect not only the rate of rainfall penetration but also the residual degree of the low ER anomaly (Kim et al., 2012). Kim et al.(2012) analyzed the changes on the ER due to the rainfall according to the various geological conditions (granite weathered soil, sandstone weathered soil, unconsolidated mudstone, sandstone) in Korea. Infiltration and diffusion of rainfall appeared relatively quickly in areas where unconsolidated sedimentary rocks are distributed. In addition, rainfall infiltrates through the fractures or permeable zone in small-scale rainfall, whereas penetrates the overall survey area in the case of heavy rain, which affect ERT results. The low ER region caused by rainfall decreases over time, and the degree of decrease in ER varies depending on the amount of rainfall (Suzuki et al., 2001). 
· Changes in ER due to leakage of leachate
In contaminant plume, the concentrations of ions increase the EC of groundwater (Naudet et al., 2004). The ER in the vicinity of landfills where leachate leaks or leachate injection, generally decreases with time (Tsourlos et al., 2003; grellier et al., 2008; Audebert et al., 2014). Rainfall affects the dilution and flow of leachate, so rainfall is an important factor to consider when conducting ER monitoring in contaminated areas. Aduojo et al.(2018) conducted ERTs in leachate-contaminated areas in wet and dry seasons and analyzed changes in ER. Low ER anomaly appeared wider in the wet seasons because leachate moves well in the wet season compared to dry season and saturation increases. In the dry season, the area of the low ER anomaly that appeared in the rainy season was reduced, and the low ER anomaly appeared in more intensive region.
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