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Abstract
Aim. To identify spatiotemporal features of ra-

bies spread in island forest-steppe areas of East Si-
beria, a geographic region where this infection was 
not previously recorded among foxes.

 We analyzed 871 cas-
es of rabies in animals registered during 2002-
2018 in Republic of Khakassia and Krasnoyarsk 
Region. Mapping was carried out using geographic 
information system technologies (QGIS 3.6.3 pro-
gram). The cartograms were prepared annually.
Results. About 50% of rabies cases were reg-

istered among foxes (Vulpes vulpes), and the cas-
-

est-steppe landscapes. The spread of rabies beyond 
the forest-steppe hollows occurred along the val-
leys of large rivers with an average speed of 142.9 

Conclusion. After the introduction of the virus in 
2002, rabies spread over 3 years to all the steppe and 
forest-steppe hollows of the Yenisey Siberia. Subse-
quently, a natural focus with pulsating boundaries 
was formed. The core of the outbreak is located in the 
Minusinsk and Chulym-Yenisei hollows. The results 
of the mapping can be used to combat rabies, for in-
stance, in performing oral vaccination of foxes.
Keywords: fox rabies, natural focus, spatio-

temporal dynamics, rate of outbreak spread
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Рисунок 1.  
Многолетняя ди-
намика заболевае-
мости бешенством 
животных на терри-
тории Республики 
Хакасия и юге Крас-
ноярского края (  – 
сумма по двум тер-
риториям; – Крас-
ноярский край;  – 
Республика Хакасия)

Figure 1.    
Long-term trend of 
rabies incidence in 
Republic of Khakassia 
and South of Kras-
noyarsk Region ( to-
tal incidence within 
the territories; Kras-
noyarsk Region; Re-
public of Khakassia)
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Число зарегистрированных случаев по 
периодам подъема заболеваемости 

Number of cases 

Всего случаев 
Total cases 

2002-2006 2007-2013 2014-2018 
 

абс. 
n 

% (95% ДИ) 
% (95% CI) 

Лисица (Vulpes vulpes) 
Fox 75 213 144 432 49,6 (46,3-52,9) 

Волк (Canis lupus) 
Wolf 11 14 4 29 3,3 (2,1-4,5) 

Собака 
Dog 64 109 37 210 24,1 (21,3-27) 

Кошка 
Cat 18 46 7 71 8,2 (6,3-10) 

С/х 
Livestock 28 52 27 107 12,3 (10,1-14,5) 

Прочие 
Other 8 13 1 22 2,5 (1,5-3,6) 

Всего 
Total 204 447 220 871 100 

Таблица 1. 

Число зарегистриро-
ванных случаев бе-
шенства в Республи-
ке Хакасия и на юге 
Красноярского края 
за 2002-2018 гг.  (ла-
бораторно и клини-
чески подтвержден-
ные случаи с привяз-
кой к местности)

Table 1. 

 Absolute numbers of 
rabies cases in Repub-
lic of Khakassia and 
South of Krasnoyarsk 
Region during 2002-
2018. Only verified 
cases were included
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Рисунок 2.  
Распространение 
бешенства на тер-
ритории Республики 
Хакасия и Красно-
ярского края в 2002-
2004 гг. (звездочкой 
обозначен первый 
очаг, выявленный в 
2002 г., черные точки 
– другие случаи за 
2002 г., серые – 
2003 г., белые – 
2004 г.) 

Figure 2.    
Spread of rabies in 
Republic of Khakas-
sia and Krasnoyarsk 
Region during 2002-
2004. Star denotes 
the first revealed fo-
cus (2002) while black, 
grey, and white dots 
denote other cases 
registered in 2002, 
2003, and 2004,  
respectively

Рисунок 3.  
Распространение 
бешенства на тер-
ритории Республи-
ки Хакасия и Крас-
ноярского края в 
2007-2009 гг. (черные 
точки – другие слу-
чаи за 2007 г., се-
рые –2008 г., белые 
–2009 г.) 

Figure 3.    
Spread of rabies in 
Republic of Khakas-
sia and Krasnoyarsk 
Region during 2007-
2009. Black, grey, and 
white dots denote 
cases registered in 
2007, 2008, and 2009, 
respectively
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Рисунок 4.  
Распространение 
бешенства на тер-
ритории Республи-
ки Хакасия и Крас-
ноярского края в 
2014-2016 гг. (черные 
точки –2014 г., се-
рые –2015 г., белые – 
2016 г.) 

Figure 4.    
Spread of rabies in 
Republic of Khakas-
sia and Krasnoyarsk 
Region during 2014-
2016. Black, grey, and 
white dots denote 
cases registered in 
2014, 2015, and 2016, 
respectively
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Рисунок 5.  
Распространение 
бешенства на тер-
ритории Республики 
Хакасия и Краснояр-
ского края (суммар-
но за 2002-2018 гг.)

Figure 5.    
Spread of rabies in 
Republic of Khakassia 
and Krasnoyarsk Re-
gion during 2002-2018
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