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This paper studied the relationship between the propagation of the electromagnetic signal and the geological situation in Shanghai area. When a square wave of heavy current was emitted downward into the underground, the stations of observing geoelectric field and electromagnetic field were running around the source in Shanghai area, and the properties of the recorded signals appeared difference at each observing site.The study shows that when a heavy current over 1000 A (ampere) was emitted downward into the underground, the abnormal signal was recorded at the station of geoelectric field but not recorded at the station of electromagnetic field (frequency: 38.33kH、5kH、10Hz), where was northward 95km from the emitting source. At the same time, the signal was only recorded on NS long dipole slightly at the station where was northward 38km from the source. At a station located NWW 78km from the source, the signal was recorded obviously. The numerical simulation for the model of nonhomogeneous medium also shows that the signal could be recorded at some observing sites but couldn’t be recorded at some other observing sites, or it could be recorded at a distant station but not recorded at a near station when a heavy current signal is emitted from a determined spot. There was reciprocity between the propagating feature of electromagnetic signal and geological situation in Shanghai area. This work supplies a good example for recognizing the relationship between the subsurface propagation of the electromagnetic signal of the heavy current and the geoelectrical property of nonhomogeneous medium. It is also a meaningful example for us to understand the electromagnetic phenomenon that a precursor signal of geoelectric field before an earthquake could not be recorded at a station near the epicentral region but could be recorded at a distant station. 
