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Abstract

In order to explore the system dynamics of wind erosion and vegetation, this research constructs a
discrete erosion-vegetation dynamical model. Through stability analysis of equilibriums and bi-
furcation analysis, the conditions for the system to produce the Neimark-Sacker bifurcation are
obtained. Numerical simulations show the complex dynamical behaviors induced by the Nei-
mark-Sacker bifurcation, which can provide an explanation for the complex dynamic changes of
the erosion-vegetation system.
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Figure 1. Eigenvalue curve graph
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Figure 2. (a) and (c) are bifurcation diagrams, (b) and (d) are corresponding partial enlarged diagrams
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Figure 3. Phase diagram
[# 3. HBLEIE

E&UH

AT 5t 52 B B 5K 15 Gz i) 5 v BB # K% 1 (No. 20172X07101003-06) 1) 7 Bl 5 S FF

SE

[1]
[2]
(3]
(4]

[5]
(6]

[7]

Yuan, L.G. and Yang, Q.G. (2015) Bifurcation, Invariant Curve and Hybrid Control in a Discrete-Time Predator-Prey
System. Applied Mathematical Modelling, 39, 2345-2362. https://doi.org/10.1016/j.apm.2014.10.040

Jing, Z. and Yang, J. (2006) Bifurcation and Chaos in Discrete-Time Predator-Prey System. Chaos Solitons & Fractals,
27, 259-277. https://doi.org/10.1016/j.chaos.2005.03.040

Liu, X. and Xiao, D. (2007) Complex Dynamic Behaviors of a Discrete-Time Predator-Prey System. Chaos, Solitons
& Fractals, 32, 80-94. https://doi.org/10.1016/j.chas.2005.10.081

Hoonhout, B.M. and Vries, S. (2016) A Process-Based Model for Aeolian Sediment Transport and Spatiotemporal
Varying Sediment Availability. Journal of Geophysical Research: Earth Surface, 121, 1555-1575.
https://doi.org/10.1002/2015JF003692

Eldridge, D.J. and Leys, J.F. (2003) Exploring Some Relationships between Biological Soil Crusts, Soil Aggregation
and Wind Erosion. Journal of arid Environments, 53, 457-466. https://doi.org/10.1006/jare.2002.1068

Namikas, S.L. and Sherman, D.J. (1995) A Review of the Effects of Surface Moisture Content on Aeolian sand Trans-
port. In: Tchakerian, V.P. (Ed.), Desert Aeolian Processes, Springer, Dordrecht, 269-293.
https://doi.org/10.1007/978-94-009-0067-7_13

Zhang, F., Wu, X., Zhou, W., et al. (2019) Study on the Compatibility of Multi-Bifurcations by Simulations of Pattern
Formation. IEEE Access, 7, 186538-186552. https://doi.org/10.1109/ACCESS.2019.2959944

DOI: 10.12677/aam.2021.103078

726 IR Esid


https://doi.org/10.12677/aam.2021.103078
https://doi.org/10.1016/j.apm.2014.10.040
https://doi.org/10.1016/j.chaos.2005.03.040
https://doi.org/10.1016/j.chaos.2005.10.081
https://doi.org/10.1002/2015JF003692
https://doi.org/10.1006/jare.2002.1068
https://doi.org/10.1007/978-94-009-0067-7_13
https://doi.org/10.1109/ACCESS.2019.2959944

R A

(8]
[9]

Zhang, F., Zhang, H., Evans, M.R., et al. (2017) Vegetation Patterns Generated by a Wind Driven Sand-Vegetation
System in Arid and Semi-Arid Areas. Ecological Complexity, 31, 21-33. https://doi.org/10.1016/j.ecocom.2017.02.005

Guckenheimer, J. and Holmes, P. (1993) Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector
Fields. Physics Today, 38, 102-105. https://doi.org/10.1063/1.2814774

[10] Wen, G.L. (2005) Criterion to Identify Hopf Bifurcations in Maps of Arbitrary Dimension. Physical Review E Statis-
tical Nonlinear & Soft Matter Physics, 72, Article ID 026201. https://doi.org/10.1103/PhysRevE.72.026201

[11] Wang, Q., Fan, M. and Wang, K. (2003) Dynamics of a Class of Nonautonomous Semi-Ratio-Dependent Preda-
tor-Prey Systems with Functional Responses. Journal of Mathematical Analysis & Applications, 278, 443-471.
https://doi.org/10.1016/S0022-247X(02)00718-7

[12] Guill, C., Reichardt, B., Drossel, B., et al. (2011) Coexisting Patterns of Population Oscillations: The Degenerate Nei-
mark-Sacker Bifurcation as a Generic Mechanism. Physical Review E Statistical Nonlinear & Soft Matter Physics, 83,
021910. https://doi.org/10.1103/PhysRevE.83.021910

[13] Qamar, D., Elsadany, A.A. and Hammad, K. (2017) Neimark-Sacker Bifurcation and Chaos Control in a Fraction-
al-Order Plant-Herbivore Model. Discrete Dynamics in Nature and Society, 2017, Article ID 6312964.
https://doi.org/10.1155/2017/6312964

[14] Tanaka, G., Tsumoto, K., Tsuji, S., et al. (2008) Bifurcation Analysis on a Hybrid Systems Model of Intermittent
Hormonal Therapy for Prostate Cancer. Physica D Nonlinear Phenomena, 237, 2616-2627.
https://doi.org/10.1016/j.physd.2008.03.044

DOI: 10.12677/aam.2021.103078 727 IR EStT


https://doi.org/10.12677/aam.2021.103078
https://doi.org/10.1016/j.ecocom.2017.02.005
https://doi.org/10.1063/1.2814774
https://doi.org/10.1103/PhysRevE.72.026201
https://doi.org/10.1016/S0022-247X(02)00718-7
https://doi.org/10.1103/PhysRevE.83.021910
https://doi.org/10.1155/2017/6312964
https://doi.org/10.1016/j.physd.2008.03.044

	风蚀与植被耦合的离散动力学模型研究
	摘  要
	关键词
	Research on Discrete Dynamical Model Coupled by Wind Erosion and Vegetation
	Abstract
	Keywords
	1. 引言
	2. 模型构建与分岔分析
	3. 数值模拟结果
	基金项目
	参考文献

