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Distribution modeling for parapatric species

Can adding biotic information improve range model predictions for parapatric species?

-

A
. Bradypus variegatus
. Bradypus tridactylus

Bradypus torquatus




Distribution modeling for parapatric species

Can adding biotic information improve range model predictions for parapatric species?

How can we post-process species distribution models (SDMs) to account for
competition?

Support vector machines (SVMs) to delineate ranges
maskRangeR package — extend this method to =2 species

. e
'

Support vector machine (SVM)

https://en.wikipedia.org/wiki/Support-vector_machine#/media/File:Kernel_Machine.svg



Three- toed sloths Genus Bradypus

Bradypus variegatus Bradypus torquatus
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Bradypus {/(;riegatus

Most widespread species

Often mistaken for B.
tridactylus

High phenotypic diversity

Bradyp tridactylus

Parapatric with B.
variegatus

Possibility of hybrids with
B. variegatus near Manaus

(Corréa 2015)
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Bradyfous torquatus

Parapatric/sympatric with
B. variegatus

Distributional gaps with
strong genetic
differentiation




Database of
Neotropical
Xenarthrans
(Santos et al. 2019)

+ other literature

occurrences

(Anderson and Handley 2001; de
Moraes-Barros et al. 2007, 2011;
Moreira et al. 2014; Silva et al. 2018)
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Building Species Distribution Models

Species Distribution Model (SDM)




Occurrence Localities

e Thinned to a distance of 40 km:
B. variegatus: 886 — 327
occurrences
B. tridactylus: 182 — 55
B. torquatus: 441 — 48

Building Species Distribution Models

Species Distribution Model (SDM)

Environmental Data
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Building Species Distribution Models

Species Distribution Model (SDM)

Environmental Data

e 19 bioclimatic variables from
WorldClim

e 2.5 arcminute resolution

e Background region of 4
degrees
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e Checkerboard partition

e Regularization
multipliers: 0.5 to 5

e Feature classes: linear,
quadratic, hinge, linear +
quadratic, linear +

quadratic + hinge



Occurrence Localities

e Thinned to a distance of 40 km:

B. variegatus: 886 — 327
occurrences

B. tridactylus: 182 — 55
B. torquatus: 441 — 48

Environmental Data

e 19 bioclimatic variables from
WorldClim

e 2.5 arcminute resolution

e Background region of 4
degrees

Building Species Distribution Models

Species Distribution Model (SDM)

» Model for each species selected by:

1. Omission rate
2. AUC
3. AAICc

e Checkerboard partition

e Regularization
multipliers: 0.5 to 5

e Feature classes: linear,
quadratic, hinge, linear +
quadratic, linear +

quadratic + hinge



Species Distribution Models (SDMs)
B

0.0 0.2 0.4 0.6 0.8 1.0

B. variegatus B. tridactylus B. torquatus

L 2.0: 11 parameters, 10% OR =0.10, LH 3.0: 13 parameters, 10% OR = LQ 5.0: 11 parameters, 10% OR =
AUC = 0.68, AAICc =148.69 0.15, AUC = 0.74, AAICc =14.38 0.079, AUC = 0.88, AAICc = 30.83



.y Masking with Support Vector Machines

SDMs for 3 Species
]
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L Masking with Support Vector Machines

Masked

Support Vector Machine (SVM

e Spatial vs. spatial +
environmental

e Weighted vs. unweighted




L Masking with Support Vector Machines

Support Vector Machine (SVM

e Spatial vs. spatial +
environmental

e Weighted vs. unweighted




Spatial Only SVMs
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Spatial + Environmental SVMs
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Conclusions

Adding biotic information about the presence of congeneric species improves model
predictions for Bradypus.

Spatial + Environmental SVMs better account for overlap zones between species and
have ecologically relevant boundaries.

Weighting may improve predictions for undersampled species.



Next Steps
e Full incorporation of maskRangeR into Wallace
e Modeling of separate populations separately
e Forest cover masking
e Forest cover change “velocity”
o0 Examining differential changes in forest cover across space and time

e “Fuzzy” boundaries to SVMs
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