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Beyond bioclimatic envelopes: dynamic species’ range and
abundance modelling in the context of climatic change
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Stephen G. Willis

call for a next generation of

“FULLY INTEGRATED” DYNAMIC MODELS

combine climatic suitability, hahitat suitability/dynamics,
population dynamics anHuntley et al. 2010)

mechanistic representation of MOVEMENT BEHAVIOUR

(e.g. movement ecology framework, Nathan et al. 2008)



O Individual-based, spatially explicit, stochastic model
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APPLICATION
RangeShifter: a platform for modelling spatial

eco-evolutionary dynamics and species’ responses
to environmental changes

Greta Bocedi'*, Stephen C.F. Palmer’, Guy Pe’er?, Risto K. Heikkinen?, Yiannis G. Matsinos®,
Kevin Watts® and Justin M.J. Travis’

(2) assisting realization of integrated & dynamic conservation strategies

d Modelling platform for developing new theory on

species’ eco-evolutionary responses to environmental changes



Example 1: species range expansion
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Example 2: landscape-scale connectivity
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Recent applications of RangeShifter
to conservation and landscape ecology issues

Factors controlling range expansion rates
Barros C, Palmer SCF, Bocedi G and Travis JMJ (2016). Spread rates on fragmented landscapes: the interacting roles of
demography, dispersal and habitat availability. Diversity and Distributions, 22, 1266-1275.

Evaluation of management scenarios for Afrotropical forest bird species
Aben, J., et al. (2016) The importance of realistic dispersal models in conservation planning: application of a novel
modelling platform to evaluate management scenarios in an Afrotropical biodiversity hotspot.

Journal of Applied Ecology, 53, 1055-1065.

Recovery of Asian Crested Ibis Nipponia nippon in China
Sun, Y., et al. (2016) Predicting and understanding spatio-temporal dynamics of species recovery: implications for crested
ibis conservation in China. Diversity and Distributions, 22, 893-904.

Potential response of terrestrial mammals to climate change

Santini, L, Cornulier, T, Bullock, JM, Palmer, SCF, White, SM, Hodgson, JA, Bocedi, G and Travis, JMJ (2016). A trait-based
approach for predicting species responses to environmental change from sparse data: how well might terrestrial mammals
track climate change? Global Change Biology, 22, 2415-2424.

Climate change mitigation strategies

Synes NW, Watts K, Palmer SCF, Bocedi G, Barton KA, Osborne PE and Travis JMJ (2015). A multi-species modelling
approach to examine the impact of alternative climate change adaptation strategies on range shifting ability in a fragmented
landscape. Ecological Informatics, 30, 222-229.

Range expansion of an invasive mammal — American mink Neovison vison

Fraser, E. J., et al. (2015) Range expansion of an invasive species through a heterogeneous landscape - the case of
American mink in Scotland. Diversity and Distributions, 21, 888-900.
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