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Abstract 
 
Bluetongue is an insect-borne viral disease of ruminants produced by an Orbivirus. The first case of bluetongue in 
Romania was recorded on August the 23rd, 2014 in the South-Eastern county of Buzau, and in the coming years 
hundreds of new cases were documented. The purpose of the paper was the application of GIS methodologies to create 
a retrospective analysis of bluetongue outbreaks in Romanian cattle between 2014 and 2015. The GIS analysis used a 
tool for registering epidemiological data that was developed in Microsoft Office Excel 2013 with add-in Power Map. 
Addresses of individual animal cases were registered, and GPS coordinates were determined automatically by Power 
Map application for each village of interest. The same application generated GIS maps of bluetongue outbreaks. As a 
conclusion, results obtained using interactive GIS maps showed a relative improvement in the perception and 
understanding of the overall situation of Bluetongue throughout the country. 
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INTRODUCTION 
 
Bluetongue is an insect-borne viral disease 
transmitted to ruminants by bite of several 
Culicoides midges. The most susceptible 
animal species to BTV are sheep, goats, cattle, 
buffaloes and deer (Verwoerd and Erasmus, 
2004). The Bluetongue virus belongs to 
Orbivirus genus of the Reoviridae family 
(Attoui et al., 2012). The infection can evolve 
from unapparent to fatal disease. Cattle and 
goats usually develop subclinical infections 
while sheep develop acute form of disease 
(Verwoerd and Erasmus, 2004). However, 
severe acute disease of cattle has been 
documented in bluetongue with serotype 8 
(Zanella et al., 2013). 
Bluetongue has a recent history in Romania, 
although the presence of BTV vectors was 
confirmed several years before the presence of 
the clinical disease (Ivana et al., 2009). The 
first case was reported on the 23rd of August, 
2014 in the South-Eastern part of Buzau county 
(WAHIS, 2014a), and in the next months 
hundreds of new cases were documented 
(WAHIS, 2014b, 2015). 

Geographic Information System (GIS) is a 
computer system designed to analyse 
spatial/geographical databases. In medicine, 
GIS is a valuable tool used in spatial analyses 
of diseases incidence/spread and risk. Also, 
GIS is a decision support tool in application of 
contingency plans mainly in major events or 
emerging diseases (Gattrell and Loytonen, 
2003). 
The purpose of this paper was the application 
of GIS methodologies to achieve a 
retrospective analysis of bluetongue outbreaks 
in Romania, between 2014 and 2015.  
 
MATERIALS AND METHODS 
 
Materials used for GIS analysis were the 
archives of Romania’s reports to the World 
Organisation for Animal Health (OIE) between 
2014 and 2015, available in the database of 
World Animal Health Information System 
(WAHIS, 2014b, 2015). 
The GIS analysis used a tool for registering 
epidemiological data that was developed in 
Microsoft Office Excel 2013 with add-in Power 
Map. Addresses of the individual animal cases 
were registered, and GPS coordinates were 
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determined automatically, by Power Map 
application for each village of interest. The 
same application generated GIS maps of the 
bluetongue outbreaks. 
 
RESULTS AND DISCUSSIONS 
 
During 2014 Romania reported 1113 outbreaks 
of bluetongue while in 2015 the number of 
reported outbreaks was 29 (WAHIS, 2014b, 
2015). 
Statistical analysis of Romania’s reports to 
World Organisation for Animal Health (OIE) 
revealed the following data concerning 
bluetongue, between 2014 and 2015: 102,923 
susceptible animals (7,717 cattle), 4191 clinical 
cases (1079 cattle) and 881 fatalities (25 cattle) 
(tables 1 and 2) (WAHIS, 2014b, 2015). 
 

Table 1. Animals affected in bluetongue  
outbreaks, 2014    (WAHIS, 2014b) 

Species Susceptible Cases Fatalities 
Cattle 7575 1037 25 
Buffaloes 3 0 0 
European 
bison 12 2 2 

Goats 4478 21 3 
Sheep 82535 3001 851 
Sheep/ 
goats 8074 88 0 

Total 102677 4149 881 
 
Table 2. Animals affected in bluetongue outbreaks, 2015 

(WAHIS, 2015) 

Species Susceptible Cases Fatalities 
Cattle 142 42 0 
Goats 104 0 0 
Total 246 42 0 
 
GIS analysis revealed that in August 2014 (fig. 
1): the first cases occurred in Sub-Carpathian 
hills of Muntenia and Oltenia, crossing the area 
between Gorj and Buzau counties, through the 
Valcea, Arges, Dambovita, and Prahova, where 
casualties were reported. The peak of 
prevalence was in Buzau County. In the next 
months, the bluetongue has spread to Vrancea 
County and other Moldavian Counties. 
Thereby, in September 2014,  the number of 
outbreaks increased in Oltenia area, mainly in 
Gorj and Olt Counties. The disease has 

disseminated outside of the Muntenia's hills in 
September 2014, reaching Dobrogea, Banat, 
and Transylvania area (fig. 2). In October 2014 
bluetongue outbreaks were reported in several 
Transylvanian counties - Sibiu, Covasna, 
Mures, Brasov, in Timis county and in 
Moldavia and Bucovina area (fig. 3). In 
November 2014, Transylvania and Muntenia 
areas continuously reported bluetongue 
outbreaks, while Arad County reported the first 
cases. The outbreaks reported in Arad County 
could be the effect of vectors propagation from 
Timis County (fig. 4). In December 2014 
Oltenia area reported new cases, in Dolj, Gorj, 
Valcea and Olt Counties. Muntenia and 
Moldavia areas were affected too (fig. 5). 
In 2015, outbreaks of bluetongue were reported 
between September and November (fig. 6-9). 
The first outbreaks of the year were present in 
Bucovina area (Botosani and Suceava 
Counties) (fig. 6), followed in October by 
outbreaks in Moldavia area (Iasi and Vaslui 
Counties) (fig. 7). In November 2015, new 
outbreaks were reported in Botosani and Vaslui 
Counties (fig. 8). 
 

 
Figure 1. Spatial distribution of bluetongue cases during 

August, 2014 

 
Figure 2. Spatial distribution of bluetongue cases during 

September, 2014 
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Figure 3. Spatial distribution of bluetongue cases during 

October, 2014 

 
Figure 4. Spatial distribution of bluetongue cases during 

November, 2014 

 
Figure 5. Spatial distribution of bluetongue cases during 

December, 2014 

 
Figure 6. Spatial distribution of bluetongue cases during 

September, 2015 

 
Figure 7. Spatial distribution of bluetongue cases during 

October, 2015 

 
Figure 8. Spatial distribution of bluetongue cases during 

November, 2015 

 
Figure 9. Spatial distribution of bluetongue cases during 

December, 2015 
 
By using Microsoft Office Excel 2013 with 
add-in Power Map we drew a simple and useful 
epidemiological analysis of bluetongue 
dynamic in Romania. This geographic 
information system tool supplied: 
• Forecasts on place, time and pattern of 
disease; 
• Scenario development regarding strategies to 
be adopted at the onset of disease; 
• Data to correct the control strategy, following 
the outbreak, in order to reduce the damage and 
return to normal. 
 

CONCLUSIONS 

In 2014, Romania reported 1,037 cases of 
bluetongue and 25 casualties in cattle, while in 
2015 only 42 cases, without mortality. The 
results obtained using interactive GIS maps 
improved the perception and understanding of 
the overall situation on Bluetongue disease 
throughout the country. Achievement by GIS 
interpretation of the disease evolution over a 
certain period provides solutions for preventive 
actions to be implemented in areas exposed to 
bluetongue occurrence. 
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