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BACKGROUND

-At least 21.1% of reptile species are threatened (Cox et al 2022).
-The rate of reptile decline is much higher in freshwater environments and tropical
regions (Böhm M. et al 2013).
-As climate change is predicted to alter precipitation events, snakes without proper
adaptations which would make them resilient to a drought could have negative
effects on the aquatic snake population (Vogrinc et al 2018, Urban et al 2014).
-Adaptations may buffer some of the threats of climate change for reptiles and
amphibians (Urban et al 2014).
- Species Distribution Models (SDMs) can predict changes in suitable habitats 
(Struecker 2016). 
- Maxent is an ecological niche modelling program which uses occurance data to
predict species distribution and was used to create the SDMs (Stuecker 2016),
(Wilson et al 2011). -Maxent is able to predict the future suitable habitats by uisng
predicted environmental data (Struecker 2016). 

HYPOTHESIS

I predict that aquatic snake distribution will shrink and that the
predicted suitable habitat will differ from the current projections.
Likewise, I predict that the suitable habitat will expand northward
and that this expansion will occur to a greater degree in 2070.

METHODS

-Current distribution data on aquatic snake species in the midwest was collected
using the databases GBIF and USGS 
-Climate data based on current conditions, predicted conditions in 2050 and
predicted conditions in 2070 was collected using WorldClim
-A total of 28 maps were created using ArcGIS Pro. Two global climate models
were used to create these maps: CCSM4 (Canadian model) and HadGEM2-ES
(Hadley model). 
-For each climate model, two representative concentration pathways (RCPs) were
used to specify future conditions based on climate change mitigation efforts and
carbon emissions scenarios. 
-An RCP of 2.6 is the carbon emissions scenario assuming a strict climate policy
while an RCP of 8.5 is the scenario assuming no climate policy. 
-Maximum Entropy software (Maxent) was then ran using the distribution and
climate data.
-Each year, model, and RCP was classified using three thresholds to make 36
binary maps where the data from maxent was averaged to form on value for each
group. 
-These thresholds defined areas of suitable habitat to demonstrate a presence (1) or
absence (0) of the species in that area. 
-The thresholds included a Liberal value (0.099), an Intermediate value (0.32) and
a Strict value (0.26) computed from Maxent
-The projection of these maps was defined using the geographic projection WGS
1984. 
-These binary maps were then clipped to the buffered range of each aquatic snake
species for 2050 and 2070, which used a maximum dispersal rate of 53 m/d.

RESULTS

Figure 1) Worst-case scenario for 2050: Hadley model, RCP 8.5, Strict
Threshold

Figure 2) Worst-case scenario for 2070: Hadley model, RCP 8.5, Strict Threshold

PLANS FOR THE FUTURE

-Compare the presence/absence values of the current
maps to the values of all future maps 
-Conduct a statistical analysis to determine percent
change in the suitable habitats 
-Predict species richness of aquatic snakes in the midwest
by using overlaid future distribution models 
-Keep these maps updated using the most recent climate
models
-Potentially apply land use data to determine how much
of the predicted suitable habitat for aquatic snakes is
actually habitable based on current infrastructure/plans
for future infrastructure

Nerodia erythrogaster neglecta - Copperbelly Water Snake 
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