Sharjah, United Arab Emirates, March 2024, Photographer: Hassan Pasha
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Echiscarinatus <- read.csv("echisdata.csv")
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plot(Echiscarinatus)

plot(bio2)

plot(Echiscarinatus, add=TRUE)
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countryshape <- shapefile("iran.shp")
study.area <- countryshape

plot(study.area)
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"ENMeval", "rJava", "magrittr", "sf",
"devtools"))
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library(sf); library(magrittr); library(sp);
library(raster); library(dismo); library(rJava);
library(base); library(ENMeval)
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bio_layers <- list(biol, bio2, bio4, biol0,
bioll, biol4, biol5, biol9)

data <- list(dem, humanfootprint, aspect)

alldata <- list(biol, bio2, bio4, biol0, bioll,
biol4, biol5, biol9, dem, slope, aspect)

alldata_stack <- stack(alldata)
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select <- sample(1:nrow(Echiscarinatus),
nrow(Echiscarinatus)*0.7)

EchiscarinatusTrain <- Echiscarinatus[select,]
EchiscarinatusTest <- Echiscarinatus[-select,]
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plot(EchiscarinatusTrain, add=1, col="blue")

plot(EchiscarinatusTest, add=1, col="red")
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study.area <- spTransform(study.area,
crs(Echiscarinatus))

study.area <- spTransform(study.area,
(alldata_stack))

set.seed(1)

studyArea <- crop(alldata_stack,
extent(study.area))

StudyArea <- mask(studyArea, study.area)
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study.area_sf <-st_as_sf(study.area)

bg <- st_sample(study.area_sf, size = 1000)

plot(bg, add=T)

BG <- sampleRandom(x=StudyArea, size =
1000, na.rm=T, sp=1)

plot(BG, add=T)
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Sensitivity vs. 1 - Specificity for species
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p <- extract(alldata_stack,
EchiscarinatusTrain)

ptest <- extract(alldata_stack,
EchiscarinatusTest)

a <- extract(alldata_stack, BG)
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pa <- c(rep(1, nrow(p)), rep(0, nrow(a)))
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Response of species to bio19
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Abstract

Echis carinatus, commonly known as the saw-scaled viper, is one of the most significant members of the
Viperidae family in the arid and semi-arid regions of Iran. Due to its ecological role, predatory behavior, and
wide distribution, it has drawn considerable attention. This study aimed to evaluate the potential habitat of this
species using the MaxEnt (Maximum Entropy) model. Occurrence records along with 19 environmental
variables were collected, and through principal component analysis, eight key variables were selected. The
modeling results indicated that temperature, precipitation, and elevation are the most influential factors affecting
the distribution of E. carinatus. The model's performance, with an AUC value of 0.882, suggests high predictive
accuracy. The generated habitat suitability maps identified southern, southwestern, and parts of central Iran—
particularly the provinces of Kerman, Fars, and Bushehr—as having more favorable habitats. These findings can
contribute to more effective management and conservation planning, especially in the face of climate change
and habitat degradation. Utilizing MaxEnt as a powerful modeling tool enables more accurate predictions of
species distribution and supports biodiversity conservation efforts in vulnerable regions of Iran.

Keywords: Horned viper, MaxEnt model, habitat suitability, climate change, Middle Eastern ecosystems
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