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Abstract : Over the last 20 years there have been more than 3000 peer-reviewed papers relating to climate
change and biodiversity published, and still the numbers are increasing. However, most studies focused on
the impacts of climate change at population or community levels, and the results invariably reveal that there
has been, or will be, a negative effect on the structure and pattern of biodiversity. Moreover, the climate
change models and statistical analyses used to test the impacts are only newly developed, and the analyses
or predictions can often be misled. In this review, [ ask why an individual’s life history is considered in the
study how climate change affects biodiversity, and what ecological factors are impacted by climate change.
Using evidence from a range of species, | demonstrate that diverse life history traits, such as early growth
rate, migration/foraging behaviour and lifespan, can be shifted by climate change at individual level.
Particularly I discuss that the optimal decision under unknown circumstance (climate change) would be the
reduction of the ecological fitness at individual level, and hence, a shift in the balance of the ecosystem
could be affected without having a critical impact on any one species. To conclude, I summarize the links
between climate changes, ecological decision in life history, the revised consequence at individual level, and
discuss how the finely-balanced relationship affects biodiversity and population structure.
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Fig. 1. Growth in the research about effects of climate-
change on biodiversity, based on a keyword
search of articles using ‘climate change AND
biodiversity’ (open circle), ‘climate change AND
biodiversity AND community’ (closed circle),
‘climate change AND biodiversity AND individual’
(open triangle), and ‘climate change AND
biodiversity AND life history’ (closed triangle) on
the Web of Sciences carried out in 31 January
2012. Web of Science URL: http://www.
webofknowledge.com
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Fig. 2. (a) General analysis pathway to investigate impacts of climate change on trend in community or population (or
biodiversity). (b) The scheme of links between climate change, individual life history and trends in community:
direct (solid line) and indirect (dashed line) effects. See text more detail
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Appendix 1. The concept of compensatory
growth and ‘negative’ compensatory growth
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Fig. Al. (a) Growth trajectories induced by temperature
manipulation during early in life: compensatory
growth (‘catch-up’ trajectory, double-dotted line),
‘negative’ compensatory growth (‘slow-down’
trajectory, dashed line) and steady growth (solid
line). (b) Survival rate trajectory among three
growth trajectories (Lee et al. unpublished data)
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