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Forecast model for dam deformation based on wavelet and spectral analysis
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Abstract: The traditional regression model for dam deformation is not equipped with denoising function, and has certain
defects because the cycle items of environment are artificially determined. In order to improve the accuracy of the model
forecast, the method of wavelet and spectral analysis is used, and a forecast model is proposed. The new method uses the
observed data interpolated by the piecewise cubic Hermite polynomial to get the uniform sampling data. Then the noise of the
uniform sampling data is reduced by the wavelet transform. Finaly, the dominant periodic terms of the data are found by using
the spectrual analysis. Combining the traditional regression model, the appropriate model is established. On this basis, the
deformation of Three Gorges Dam with impoundment of 175 m is predicted. The calculated results show that the proposed new
method can effectively forecast the dam deformation with high precision and has the reference value for dam safety evaluation
and similar deformation analysis.
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Fig. 1 Interpolated results of PLO2YC213
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Fig. 2 Low-frequency signals of distance
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Table 1 Evaluation of forecasting precision under different time steps
MAPE RMSE/mm MAE/mm MAPE RMSE/mm MAE/mm MAPE RMSE/mm MAE/mm
IPOIYC15 0.1719  0.2249 0.2434  0.2699  0.4268 0.4021 0.2332  0.4053 03637 V49.0
4i)7 15 PLOIYCIS1 0.1437  0.5552 0.5925 0.2158  0.9813 0.9247 0.1409  0.6801 0.6036 V94.0
PLO2YC153 0.1537  1.5389 1.6280 0.1557  1.6963 1.6568 0.1332  1.4468 1.4519 V185.0
IPO1YC17 0.1064  0.1962 0.1656  0.2338  0.4459 0.4019 0.2029  0.3837 03540 V49.0
4)7 17 PLOIYC171 0.1281  0.5488 0.4828 0.2349  1.0340 0.9525 0.1588  0.7266 0.6538  V94.0
PLO2YC173 0.1083  1.5074 1.5137 0.1105  1.7652 1.6148 0.0898  1.3513 1.3287 V185.0
IPOIYC21 0.1343  0.2403 0.2913  0.1572  0.3692 0.3259 0.0966  0.2407 0.2052  V49.7
A7 21 PLOIYC211 0.1083  0.5846 0.5670 0.1733  1.0485 0.9690 0.0988  0.6492 0.5755  V94.0
PL0O2YC213 0.0730  1.1139 0.8983  0.0662  1.0980 0.8435 0.0545 0.8810 0.7768 V' 185.0
% 2175 m E7KHEREU S R RS E M
Table 2 Evaluation fitting and forecast precisions of model under impoundment of 175 m
5 ; ) itk “
B = MAPE RMSE/mm MAE/mm MAPE RMSE/mm MAE/mm #iE

IPO1YCI15 0.0458 0.0925 0.0721 0.0683 0.1054 0.1000 V49.0

w15 PLO1YCI151 0.0297 0.1599 0.1303 0.0470 0.2016 0.2116 V94.0

PL0O2YC153 0.0543 0.6538 0.5275 0.0540 0.5699 0.6988 V185.0

IPO1YC17 0.0461 0.0931 0.0738 0.0402 0.0738 0.0720 V49.0

w17 PLOIYC171 0.0363 0.1670 0.1335 0.0341 0.1104 0.1461 V94.0

PL0O2YC173 0.0428 0.6943 0.5489 0.0494 0.5214 0.8299 V185.0

IPO1YC21 0.0451 0.1116 0.0873 0.0388 0.0877 0.0743 V49.7

H 21 PLO1YC211 0.0290 0.1790 0.1471 0.0190 0.1353 0.1035 V94.0

PLO2YC213 0.0446 0.6459 0.5126 0.0294 0.4207 0.4440 V'185.0
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Fig. 5 Forecast results of PL02YC213 under impoundment of 175 m
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