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Climate 
change 
reduced 
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but impacts 

differed 
between 
models 

Land cover effects on dispersal reduced patch 
occupancy, but sometimes increased abundance 

Land use change  reduced abundance, 
but less so than climate change 
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Figure 2: Schematic of model structure. This approach was used to 
consider three sets of simulations: (1) climate change and distance-
based dispersal, (2) climate change and landscape resistance, and (3) 
climate, landscape resistance, and land cover change (from FORE-
SCE). Each simulation was run for four emissions scenarios across 
two climate models (CCSM4 and HadGEM2-ES) 

Metapopulation 
structure 

Three-stage matrix model 

Study Questions 

Increasing sub-adult survival may have 
the strongest effects 

Figure 3 (left): Reductions in 
abundance and patch occupancy 
for each climate model. Blue bars: 
models that consider only climate 
change effects (CC), green bars: 
models with climate change effects 
and resistance-based dispersal (CC 
+ R), and red bars indicate models 
with land use and climate change 
(CC + LUC) 
 
Figure 4 (right): Sensitivity of 
expected minimum abundance to 
shifts in vital and dispersal rates for 
RCP 8.5 simulations. Solid lines: 
climate change only, dashed lines: 
climate and land use change 
 

1. How will climate change 
impact turtle population 
persistence? 
 

2. How does choice of dispersal 
representation (distance-
based or resistance-based) 
affect extinction risk? 
 

3.  Will land use change  
increase extinction risk due 
to climate change? 
 

4. What are the best strategies 
for reducing extinction risk? 
 

• Climate change will increase species extinctions, 
possibly exacerbated by human-caused landscape 
change  

• Species distribution models (SDMs) are limited – 
cannot account for demography and connectivity 

• Landscape genetics provides a compelling set of 
tools for estimating and characterizing dispersal 

• We demonstrate how landscape genetics can be 
incorporated into spatial metapopulation models 
for the Blanding’s Turtle (Emydoidea blandingii)  

 

Figure 1: Left, a photograph of the Blanding’s Turtle 
(Emydoidea blandingii). Right, distribution of this 
species in Wisconsin (WDNR) 
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• Reductions in abundance likely, and 
possible spatial limitation in range shifts 

 

• Warmer climate model (HadGEM2-ES) 
suggested greater advantages of 
mitigating future climate change  

• Care must be exercised in deciding on 
how dispersal is represented – it will 
affect predictions 

• Land use change impacts were 
overshadowed by climate change 
impacts – poses a challenge, as climate 
change impacts are likely irreversible by 
end of century 

• Importance of sub-adult survival – in 
contrast with traditional wisdom for 
turtles 

• Integration of genetic and demographic 
tools hold promise for predicting 
environmental change impacts 

Figure 5: Distribution of occupied patches by 2070 
for RCP 8.5, with and without land use change 
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