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Table 1 Comparison of different quantile regression values of horizontal displacements of EX18 dam crest wire
ag ar ap as an an an
=0.5 2.840542 -5.88133 0.0883703 -0.0004163 -0.0734466 0.0170473 -0.0005208
=0.2 2.476292 - 68.79122 1.1509050 -0.0063859 -0.1067420 0.0155041 —-0.0004161
=0.9 3.823312 37.564 12 -0.6307505 0.0035442 0.1214780 0.0033785 -0.0002471
by b1y b by €1 C2
=0.5 —-1.457331 0.0760620 1.932913 0.0183992 0.1383999 —-0.060947 44
=0.2 - 1.166958 0.1034686 2.048882 0.1321040 0.1406738 -0.71891820
=0.9 —-1.721295 —0.0478868 1.809810 —-0.0516292 0.1332494 —-0.69755130
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Comparison between fitting and measured quantile regression value of horizontal displacements of EX18 dam crest wire
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Fig. 3 Comparison among nonlinear quantile regression least square regression and
measured data of horizontal displacements of EX18 dam crest wire
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Fig. 4 Predicted results of quantile regression values of horizontal displacements of EX18 dam crest wire
2 2007 8 4

Table 2 Variation of values before and after deleting abnormal data on Aug. 4 2007

ao an an as a1 axn an
5.850700 -20.12100 0.3296000 -0.0017762 0 0.008 8862 -0.00028379
5.839900 -21.00000 0.3439700 -0.0018544 0 0.0089917 -0.00028809
2.840542 -5.881330 0.0883703 -0.0004163 -0.0734466 0.0170473 -0.00052080
=0.5 2.847869 -5.835531 0.0887794 -0.0004110 -0.0722175 0.0170776 -0.00052090
b byy by by I e
- 1.444 500 1.9332000 0.032292 0 0.1417700 -0.2830700
—1.447300 1.9339000 0.034411 0 0.1412500 -0.2810700
—-1.457331 0.0760620 1.932913 0.0183992 0.1383999 -0.6094744
£=0.5 - 1.457377 0.0760504 1.932393 0.0181123 0.1383930 -0.6095564
1 2 r=0.5
7=0.2 7=0.9
3 4

7=0.2 =0.9

MM CDM .2
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Application of nonlinear quantile regression in dam safety monitoring

GONG Xiao-wen' 2 * FAN Lei' 2 °
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University ~ Nanjing 210098  China
2. National Engineering Research Center of Water Resources Efficient Utilization and
Engineering Safety Hohai University ~Nanjing 210098  China
3. College of Water Conservancy and Hydropower —Hohai University ~Nanjing 210098  China

Abstract Based on the superiority of the quantile regression model to the least square regression model in statistical

analysis the MM algorithm of parameters and the MM distance for influence measure in the statistical diagnostics were

introduced into the statistical model for horizontal displacement of dams. An application example was presented. The

results show that the quantile regression method is less influenced by the abnormal data and its training and predicted

results are superior to those of the least square regression method. The proposed method is feasible for the horizontal

displacement of dam safety monitoring and may improve the prediction accuracy of relevant models. It can be employed to

analyze the operation behaviors of dams.

Key words nonlinear quantile regression MM algorithm statistical diagnostics MM distance dam safety monitoring





