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Research status of network theory in invasion biology
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Chinese Academy of Agricultural Sciences, Beijing 100193, China

Abstract: Biological invasion is a complex and orderly dynamic process characterized by remarkable spatiotemporal heterogeneity of
occurrence and harm. Such heterogeneity is usually determined by the interaction of natural, biological, and social factors in the sys-
tem composed of origin, invasion place, and their connections. Network theory is a method to study complexity science and complex
systems. Its essence lies in revealing the commonness of structural features behind the complex system, abstracting the rules and
common features from complex information. In the past 20 years, network theory has been applied to the study of biological inva-
sions. The objective of this study was to review the progress of the application of network theory in biological invasions, clarify the
main research directions and hot topics, and provide new ideas and methods for the innovative research of biological invasions in
China. Since 2000, the published studies on biological invasions using network theory mainly focused on assessing the risk of inva-
sive species and the impact of invasive species on ecosystems. The risk assessment of invasive species in transcontinental transport
networks, the effect of landscape connectivity on the dynamics of invasive species expansion and diffusion, and the impact of inva-
sive species on the network of interactions between species in local ecosystems are the hot topics. Before 2013, published papers
mainly focused on ecosystem impacts, and in the last ten years, it was primarily on risk assessment of alien species. Few studies
have been carried out on network theory in China, and all concentrated on the ecological system damage. Future studies on the risk
assessment of spatio-temporal quantitative introduction and spread of invasive alien species should be strengthened by using network
theory and thus upgrade our managing ability for early monitoring and warning of a new invasion and prevent the introduction and
spread of more invasive species.
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Each square represents a paper, and the number in the middle of the square indicates the paper’s number among the 422 papers. The size of

the square indicates how many times the paper is cited, and the arrows connecting different squares indicate the paper citation relationship.
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Table 1 Emergence time and strength of burst keywords for
application of network theory in biological invasions

K] MBGREE  JFIREEDY  ZERAED

Keywords Strength Start year End year
Biological invasion 4.8 2004 2007
United States 3.1 2006 2009
Plant invasion 3.1 2007 2008
Coevolutionary network 3.2 2008 2009
Consequence 3.8 2010 2013
Spread 33 2010 2012
Transport 3.8 2012 2014
Risk 3.1 2015 2017
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