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Figure 1 GPS coseismic deformation field of simulated earthquake
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Figure 2 Seismic source parameter histogram of the inversion results of the combination algorithm and the
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Figure 3 Seismic source parameter histogram of the inversion results of the combination algorithm and the genetic
algorithm
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Figure 4 The regional structural background map of the Napa earthquake
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Table 4 Inversion results of the Napa earthquake
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Figure 5 Histogram of seismic source parameters of the Napa earthquake



Bl 6 i 7% UL DUME AT AR A 1 [R] R A8 3 T ik 72 B
Figure 6 Coseismic deformation field and residual diagram of observation and model values of Napa earthquake
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Figure 7 Monte Carlo analysis of seismic source parameters of the Napa earthquake
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Table 5 Monte Carlo analysis statistical results of seismic source parameters of the Napa earthquake
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Figure 8 The regional structural background map of the Bodrum-Kos earthquake
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Table 6 Inversion results of the Bodrum-Kos earthquake
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Figure 9 Histogram of seismic source parameters of the Bodrum-Kos earthquake
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Figure 10 Coseismic deformation field and residual diagram of the observation and model values of the

Bodrum-Kos earthquake
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Figure 11 Monte Carlo analysis of seismic source parameters of the Bodrum-Kos earthquake
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Table 7 Monte Carlo analysis statistical results of seismic source parameters of the Bodrum-Kos earthquake
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Combinations of the simplex and weighted distance-based grey
wolf algorithms for the seismic source parameter inversion with
GPS measurements

Wang Leyang!2, Sun Longxiang2, Xu Guangyu!?
1.Faculty of Geomatics, East China University of Technology, Nanchang 330013, China;
2.Key Laboratory of Mine Environmental Monitoring and Improving around Poyang Lake, Ministry of Natural Resources, Nanchang
330013, China

Abstract: Objectives: With the improvement of geodetic observation accuracy, higher requirements are put
forward for the seismic inversion algorithm. Methods: In view of this problem, we successfully develop a novel
Grey Wolf Optimization (GWO) algorithm to invert the seismic source parameters. The weighted distance Grey
Wolf Optimization (wdGWO) algorithm with the strategy of the nonlinear decreasing convergence factor based on
the cosine law is proposed to instead that of the original linear decreasing. Subsequently, a combination approach
with the improved wdGWO algorithm and the Simplex algorithm is configured and the introduction of the latter
algorithm is to stabilize the performance of the proposed wdGWO algorithm. Thus, the combination algorithm has
better advantages for both convergence and stability. Finally, we achieve synthetic tests to evaluate the
performance of the basic wdGWO algorithm, the genetic algorithm and the combination algorithm. Results: The
simulated experimental results show that the estimation of seismic source parameters via the proposed algorithm is
superior to the wdGWO algorithm, which expresses excellent stability and accuracy. On the other hand, the
stability of seismic source parameters is validated between the combination algorithm and the genetic algorithm,
and we find the superiority of the combination algorithm. Furthermore, the availability of the combination
algorithm is tested by the 2014 Napa earthquake and the 2017 Bodrum-Kos earthquake. The results show that the
combination algorithm can achieve the inversion precision of genetic algorithm, and exhibit better parameters
stability. Conclusions: Considering the accuracy and stability of the inversion results is particularly important for
the accurate determination of seismic source parameters, the combination algorithm has potential applications in
the inversion of seismic source parameters.

Keywords: source parameter inversion; grey wolf optimization algorithm; simplex algorithm; combination
algorithm; napa earthquake; Bodrum-Kos earthquake
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