Resources beyond borders:
fragmented resource connectivity reveals
the effectiveness of a protected area
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Threats to species movement
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Greater Calakmul Region
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» Largest protected area of tropical forest in Mexico
» Hot spot of deforestation (east to west)

Study site



Water resources in Calakmul

- CHANGE IN PRECIPITATION BY END OF 21st CENTURY
inches of liquid water per year

as projected by NOAA/GFDL CM2.1

« Seasonal dry forest

 No permanent water bodies

« Vegetation and water availability depend on the precipitation
« Decrease in mean precipitation of 16% in the last 50 years

Study site



Rationale and Objective

Given that:

« precipitation is predicted to decrease

« waterholes depend on precipitation

« waterholes are the only water resource for the fauna of the region

Objective

« Understand the possible effects of drought on the water
resources (waterholes) and consequently on the endangered
fauna of the region

Objective



Study species

J?

f’"‘;'ﬂ
“T;ﬁi

WWWw.primates.co -

m/

7, Ji
-

Spider monkeys White-lipped peccary
(Ateles geoffroyi) (Tayassu pecari)
1.5km (Valero and Byrne 2007) 9-16km (Reyna-Hurtado et al., 2009)

Study species



More study species

Baird’s tapir (Tapirus bairdii) Jaguar (Panthera onca)

Move between 5-13km (Tobler 2008) 2.4-10km (Chavez, personal
communication)

Largest terrestrial mammal o
Preferred areas with higher

vegetation cover located close
to water bodies

Study species



Waterhole network analysis
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Network analysis: methods




Waterhole network analysis
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*Nodes: waterholes
Links: maximum travel distances per species
*Remove nodes based on area

*10 scenarios (removal of waterholes of different sizes)

Network analysis for tapirs: methods




aterhole network analysis

60 Kilometers

Network analysis: methods




Waterhole network analysis
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Network analysis: methods



Large scale- network analysis
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Comparison between species
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13km- tap
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Effectiveness of protected areas

= Connectivity for tapirs

(13km)
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Effectiveness of protected areas

D= Connectivity for peccaries

1 (16km)
Removing waterholes of
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Effectiveness of protected areas
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Effectiveness of protected areas
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Waterhole loss

Waterhole loss is very sensitive to drought conditions

The distribution and abundance of small waterholes ensure
accessibility to water resources without large and costly movements
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Implications

The establishment of protected area should consider not only

species presence but also their habitat requirements and
movements

|dentify resources susceptible to climate change effects
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Buffer analysis: home range
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