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Abstract; Substantial studies have shown that biodiversity assessment should include multiple dimensions. Individual
biodiversity assessment index will confuse the understanding of different biodiversity levels, resulting in mistakes in the
management and implementations of biodiversity conservation programs. Additionally, policy makers at national and local
levels need more diversified information on biodiversity, and to integrate different types of biodiversity assessment results to
make them more operable when guiding sustainable development of biodiversity conservation programs. Yet, it still lacks
multi-dimensional biodiversity assessment studies. Moreover, quantitative simulations of biodiversity dynamics under

interaction effects of climate-land use change are also still lacking, thereby it cannot determine and assess the short,
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medium, and long- term effects of biodiversity protection programs, which bring challenges to management and sustainable
development of biodiversity conservation programs to adapt to interactions between continuous climate change and rapid land
use change. Under such a circumstance, this study first summarizes the research progresses of existing biodiversity
assessment dimensions, driving factors, and historical assessment, then, based on the limitations of current related studies,
proposes the train of thoughts to build a multi-dimensional biodiversity assessment method and a biodiversity simulation
model under the human-nature coupling system. Based on these, this study further proposes a new framework of biodiversity
systematic analysis driven by interaction effects of climate change and land use change. This framework mainly includes
three sections: (1) multi-dimensional assessment theory and method of biodiversity “potential-contribution-significance” .
This study states that the three significant biodiversity assessment dimensions should include (a) biodiversity potential,
which is the upper limit of biodiversity in a region, and also directly affects the upper limit of effects of biodiversity
conservation programs; (b) contribution of biodiversity to human well-being or economy (such as domestication) ; (¢) the
significance of the existence of key species (such as rare species) to the survival of other species; (2) biodiversity
dynamics simulation model establishment under a human-biological coupling system. This model mainly includes four
modules ; scenario design module, climate change simulation module, land use change simulation module, and biological
diversity changes simulation module. Among them, the interaction of climate-land use changes constitutes a human-
biological coupling system; (3) biodiversity projection under the human-biological coupling system, and effect simulation
and management of biodiversity conservation programs. This study suggests to integrate different scenarios of climate-land
use changes interactions with biodiversity conservation programs in a study case, to assess short, medium, and long- term of
effects of related programs. This framework can provide guidance for sustainable management and implementation for local

biodiversity conservation programs.

Key Words: biodiversity conservation; climate change; land use change; ecological programs effect simulation; driving

mechanism ; program management and regulation
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