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ABSTRACT 

 
Vipera ursinii is an endangered species included in the Red Book of the Republic of Moldova. The goal of this work was to 

predict the spatial distribution of the species in this area. Since there are no currently identified populations here, we performed the habitual 
niche modeling using information about current distribution of the meadow vipers in Romania and Crimean Peninsula. The predictive model 
has been created using R programming language and BIOCLIM algorithm. It shows a potential presence of this species in the south of the 
country. 
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Introduction 

Maps of species distributions and predictive 
modelling are required for many aspects of 
biodiversity research, ecological management and 
conservation planning (1). Species distribution 
models (SDMs) is a powerful computer tool based 
on correlations between known species occurrence 
records and the environmental conditions at 
occurrence locations (5). There are various software 
packages and computational algorithms that can be 
used for performing SDM. In this research we built a 
habitat model for Vipera ursinii using R 
programming language and BIOCLIM algorithm. 

Vipera ursinii is an endangered species 
included in the Red Book of the Republic of 
Moldova and was reported last time in the south of 
the country in a meadow between the villages 
Ciucur Mingir and Bucean, Raion Cimislia 
(Vladimir Turcanu personal communication). Now 
this place is a protected area, as Natural Reserve, but 
there is believed that the viper had already 

disappeared from here (2). 
The modeling of this species spatial niche 

in Republic of Moldova was made using the known 
data about its distribution in Romania and Crimean 
Peninsula. 

 

Materials and methods 

Data (geographic coordinates) representing 
the known distribution of Vipera ursinii were 

entered in a CSV file that was read in the R 
language. R is free software, released under the 
GNU General Public License; this means anyone 
can see all its source code, and there are no 
restrictive, costly licensing arrangements. R 
packages have, in many cases, been provided by 
researchers to complement descriptions of 
algorithms in journal articles. Many computational 
biologists regard R as fundamental tools for their 
research. R is a modern, functional programming 
language that allows for rapid development of ideas, 
together with object-oriented features for rigorous 
software development. The rich set of inbuilt 
functions makes it ideal for high-volume data 
analysis, and the packaging system means that code 
provided by others can easily be shared. Finally, it 
generates high-quality graphical output so that all 
stages of a study, from modelling/analysis to 
publication, can be undertaken within R (4). 

Raw data were analyzed and graphically 
represented using the following libraries: library 
("raster"), library ("rgdal"), library ("dismo"), library 
("XML"), library ("maps") and BIOCLIM 
algorithm. BIOCLIM is a heuristic model capable of 
performing predictions with a small number of 
known locations. BIOCLIM uses 19 bioclimatic 
variables that are derived from the monthly 
temperature and rainfall values in order to generate 
more biologically meaningful variables. These are 
often used in species distribution modelling and 
related ecological modelling techniques. The 
bioclimatic variables represent annual trends (e.g., 
mean annual temperature, annual precipitation) 
seasonality (e.g., annual range in temperature and 
precipitation) and extreme or limiting environmental 
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factors (e.g., temperature of the coldest and warmest 
month, and precipitation of the wet and dry quarters) 
(7). They are coded as follows: BIO1 = Annual 
Mean Temperature; BIO2 = Mean Diurnal Range 
(Mean of monthly (max temp - min temp)); BIO3 = 
Isothermality (BIO2/BIO7) (* 100); BIO4 = 
Temperature Seasonality (standard deviation *100); 
BIO5 = Max Temperature of Warmest Month; BIO6 
= Min Temperature of Coldest Month; BIO7 = 
Temperature Annual Range (BIO5-BIO6); BIO8 = 
Mean Temperature of Wettest Quarter; BIO9 = 
Mean Temperature of Driest Quarter; BIO10 = 
Mean Temperature of Warmest Quarter; BIO11 = 
Mean Temperature of Coldest Quarter; BIO12 = 
Annual Precipitation; BIO13 = Precipitation of 
Wettest Month; BIO14 = Precipitation of Driest 
Month; BIO15 = Precipitation Seasonality 
(Coefficient of Variation); BIO16 = Precipitation of 
Wettest Quarter; BIO17 = Precipitation of Driest 
Quarter; BIO18 = Precipitation of Warmest Quarter 
BIO19 = Precipitation of Coldest Quarter (7). 

The workflow and interface of the R 
language are shown in Fig. 1. 

 

 
 

Fig. 1 – Workflow and interface of the R language 
 

After downloading the climatic data of the 
BIOCLIM algorithm (7), was created a prognostic 
model of meadow viper spatial distribution on the 
territory of the Republic of Moldova. 

 
Results and discussions 

Some known distribution of meadow viper 
in Romania and Crimean Peninsula were graphically 
presented in Fig. 2. According to the literature in 
Romania are reported seven surviving populations of 
Vipera ursinii. They are located as follows: one in 
Cicard village, Transylvania, three in Moldova 
(Valea lui David, Tautesti and in the Romanesti–
Avantul–Ursoaia area) and three others in the 
Danube Delta (Perisor-Periteasca, Letea and Sfantu 
Gheorghe) (3). 

Another 18 locations from the Crimean 
Peninsula were included in the study (6). 

 
Fig. 2 – Some known distribution of meadow 

viper in Romania and Crimean Peninsula 
 
Following the analysis of these data, a 

prognostic model was built (Fig. 3). It shows that 
there is some probability to identify this species in 
the southern part of the country in the areas of 
Comrat, Cahul, Leova and Taraclia. 

 

 
Fig. 3 – Vipera ursinii spatial distribution model 

on the territory of Republic of Moldova 
 

The probability of Vipera ursinii occurrence 
in marked areas on the map is on a scale from 0 to 1 
as follows: darker color marking - highest 
probability, lighter color marking – lowest 
probability. 

Changes in the last decades in the habitats of 
vipers communities in the Republic of Moldova 
require additional investigations in order to monitor 
their current status. We hope that this small work 
will contribute to further vipers biodiversity research 
in our country and, accordingly, obtaining new 
scientific data, especially concerning rare and 
endangered species. 
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Rezumat 

Vipera ursinii este o specie pe cale de 
dispariţie inclusă în Cartea Roşie a Republicii 
Moldova. Scopul acestei lucrări a fost de a prezice 
distribuţia spaţială a speciei în această zonă. 
Deoarece în prezent pe teritotiul ţării noastre nu este 
identificată nici o populaţie de viperă de stepă, a fost 
efectuată modelarea nişei ecologice a acestei specii 
utilizând date despre distribuţia actuală din România 
şi Peninsula Crimeea. Modelul predictiv a fost creat 
cu utilizarea limbajului de programare R şi 
algoritmului BIOCLIM. Analiza arată o potenţială 
prezenţă a acestei specii în sudul ţării în raioanele 
Comrat, Cahul, Leova şi Taraclia. 
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