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Fig. 1 Schematic diagram of finite element model
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Tab. 1 Average geological parameters of the slope
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Fig. 7 Velocity field of landslide evolution at different times
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Fig. 8 Vorticity field of landslide evolution at different times
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Inversion Study of the Shape of River Cross-sections

in Ungauged Regions Based on EnKF Method
HAN Zhong-kai', LIU Xian-wei’s QIN Lin*, QIN Yu-feng’, LU Ze-feng'

(1. Water Resources Research Institute of Shandong Province, Jinan 250013, China; 2. Dezhou Water Resources
Bureau, Dezhou 253000, China; 3. Yucheng Water Resources Bureau. Yucheng 251200, China; 4. Shandong Province
Water Transfer Project Operation and Maintenance Center Pingdu Management Station, Pingdu 266700, China)

Abstract: Aiming at the falling into locally optimal solution shortcomings of optimization algorithm and probability
density method for inversion of river cross-sections in ungauged regions, this paper proposed a combination of Ensemble
Kalman Filter (EnKF) method and particle swarm optimization algorithm (PSO). The PSO was used to initialize the
missing section to form a trapezoidal initial section. Then the EnKF was used to correct the initial section, and the pro-
posed method was verified by the ideal case. The results show that the R* and N g of the model are higher than 0. 99,
and the relative mean square error is less than 0. 04. Considering the observation errors in the engineering practice, the
observation errors of 0.1%, 1%, 5% and 10% were selected to evaluate the hydrodynamic simulation errors of the miss-
ing section, the PSO initial section and the corrected section by the EnKF method. It is found that the errors are normally
distributed with the selected errors. but the overall distribution is normal with different errors. But the EnKF method can
maintain a high simulation accuracy with different observation errors, the R’ is higher than 0. 98, the relative mean
square deviation (RMSD) is less than 0. 06 m, and the N g is higher than 0. 98. Thus. the proposed method has a high
feasibility.

Key words: ungauged regions; Ensemble Kalman Filter; parameter inversion; particle swarm optimization algorithm
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Failure Mechanism and Dynamic Evolution of Typhoon Rainstorm Induced Slopes
JIANG Jian-hong', BIAN Hong-guang’, NING Xiao', LI Li-li', ZHANG Yu-yu®
(1. Shandong Provincial Communications Planning and Design Institute Group Co. , Ltd. , Jinan 250101, China;
2. State Key Laboratory of Water Resources Engineering and Manacement, Wuhan University, Wuhan
430072, China; 3. School of Qilu Transportation, Shandong University, Jinan 250002, China)

Abstract: Aiming at analyzing the mechanism of slope failure and evolution propagation induced by typhoon and rain-
storm , a numerical simulation of the safety state of a slope was carried out based on the measured rainfall data during va-
rious typhoons in Fujian Province of China. For the slope before instability, Monte Carlo method was used to calculate the
real-time failure probability and reliability index and reveal the transient change characteristics of the seepage field and
plastic zone of the slope. For the slope after instability, Herschel-Bulkley-Papanastasiou (HBP) model was used to de-
scribe the rheological characteristics of the slope using the SPH method. The propagation process of landslides was ana-
lyzed in terms of velocity and accumulation characteristics. The results show that the rainfall is the key factor to induce
slope instability. When the slope failure occurs, the sliding speed of the leading edge can reach 15 m/s. This study pro-
vides a reference for the early warning and disaster prevention and mitigation of slope engineering under extreme condi-
tions.

Key words: typhoon and rainstorm; slope failure; Monte-Carlo; dynamic catastrophe; HBP rheological model





