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Advances in landscape resistance based on animal movement in built environment

XU Xiaoxue, WANG Qiao” ,Li Hanyan
School of Architecture , Tianjin University, Tianjin 300072, China

Abstract: The movement of animals is integral to their life cycles. However, rapid urbanization, increased human activity,
and various ecological challenges have disrupted and endangered the movement and survival of animals within urban
environment, posing serious threats to ecological stability and wildlife conservation efforts. This study synthesized recent
advances in landscape resistance research with a specific focus on animal movement in urban contexts. The primary objective
is to provide crucial insights to inform the rational planning of urban ecological spaces and maintain animal essential
activities such as foraging, migration, and reproduction in the complex and rapidly changing urban environment. Firstly,
this paper elaborated on the concept of landscape resistance and analyzed its development history. Based on this, it focused
on animals in built environment as the primary research subjects and examined the principal modes and characteristics of
species’ movements within the built environment in detail. Furthermore, the study identified the key factors, including both
landscape elements and human interference, that influence landscape resistance. Meanwhile, the study analyzed the impact

of landscape resistance on animal movement within urban built environment from both temporal and spatial perspectives, to
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understand how dynamic urbanization patterns alter connectivity. Finally, the process of constructing landscape resistance
could be summarized by focusing on data acquisition and analytical approaches. Data acquisition was generally classified into
two categories; spatial environmental data and animal movement data. Analytical methods were typically divided into three
categories ; resistance simulation models, biological data analysis models, and spatio-temporal impact models. In addition,
the study explored the application of landscape resistance to optimize urban ecological spatial patterns, enhance ecosystem
services, and protect biodiversity, with a particular emphasis on facilitating animal movement. The research results showed
that, compared to natural environments, animals exhibited significant behavioral differences in movement and reproduction
within the highly fragmented and human-dominated urban landscapes. Extensive research on landscape resistance has been
extensively carried out by both domestic and international scholars. Substantial progress had been achieved regarding the
study and practical application of landscape resistance concerning urban spatial elements, such as matrices, patches, and
corridors. However, research specifically addressing landscape resistance in the context of animal movement trajectories had
remained relatively underdeveloped. Landscape resistance served as a critical tool for quantifying ecological processes and
functions. Through a systematic examination of these processes, this study established a methodological framework to inform
evidence-based strategies for promoting wildlife dispersal, preserving biodiversity, optimizing urban ecological areas, and

urban ecological conservation and restoration.

Key Words: landscape resistance ; built environment; animal movement; wild animals
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