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The application of MF-DFA in time series analysis and global state recognition of dam safety monitoring//HU
Jiang' , SU Huaizhi’, MA Fuheng', LI Ziyang' (1. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering, Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Water Conservancy and
Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to analyze the fluctuant features of monitoring series for recognize the evolution pattern of dam
performance, we apply the Multifractal Detrended Fluctuation Analysis ( MF-DFA) to time series analysis of dam safety
monitoring. Taking the vertical monitoring series of a concrete dam as an example, we analyze the long-range correlations
and multifractal characteristics of a single monitoring point and environmental variables as well as compare three different
dam monitoring points. The results show that there exists stronger multifractal characteristics in dam deformation series.
The periodic change of temperature and reservoir water level produce large fluctuation and frequent ebbs and flows of water
level control small fluctuation. The fluctuation characteristics of overflow dam section and water retaining dam section are
different because of their environmental loading conditions and working mechanism. Overall, the environmental variables
control the dam deformation series and the dam performance is normal. The analysis of the examples shows that MF-DFA
can evaluate the dam’s working state and its evolution pattern from the part and the global.
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