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Atmospheric refraction as an error factor in the automated monitoring of tailings dams 
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With the recent events about dam breaks that occurred in Brazil, the insertion of mitigating measures 
and monitoring of these structures is imminent. The present study addresses the automated 
monitoring of a fine tailings dam upstream of an open pit coal mine, located in the city of ButiÃ¡, Rio 
Grande do Sul, Brazil. Recently, an automated total station, Trimble S9 model was installed together 
with the use of the Trimble 4D Control software, in addition to 20 2-second prisms, in order to 
constantly monitor any movement of the structure. However, it is known that some parameters can 
interfere with the actual measurements obtained by these types of equipment, and it is important to 
recognize them in order to be neutralized. It was observed that, mainly at night, the data obtained in the 
measurement of the dam, throughout the month of October 2019, oscillated on average 17mm for 
north displacement, 22mm for east displacement and 50mm for vertical displacement. This variation 
has been cyclical and it is believed, in this case, that this behavior is due to the interference of the 
effects of atmospheric refraction. As the radiation is propagated in different regions in the atmosphere, 
this causes changes in speed and direction, due to refraction caused by different densities of the air. In 
this way, when the total station makes the aim to the prism it is considered that it does not follow a 
straight path due to the refraction suffered and the measured value can differ, considerably, from one 
point to another and at different times during the day. Bearing in mind that the atmospheric refraction 
parameter is related to air temperature, atmospheric pressure and the partial pressure of water vapor, 
which is directly proportional to the relative humidity of the air, it is known that the latter parameter 
suffers an increase in the night periods in relation to the day and that, has influenced in the data 
registered by the total station. It is important that the entire source of error must be known and 
considered during the automated monitoring of dams, as if any discrepancy with usual values â€‹â€‹is 
signaled, then real movement of the structure can be ruled out and attributed this difference to 
inaccuracies in the process of obtaining the data. 


