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In recent decades, climate change has been one of the most discussed topics in society. The 
Intergovernmental Panel on Climate Change [1] reported its aim to examine the studies and 
provide a balanced assessment of the available information on climate change and the 
potential for mitigation.  

Global warming is one of the most visible manifestations of climate change. The 21st 
Century Climate Forecasts [1] are based on the results from numerical climate models that 
use available data for present and past periods and apply different scenarios. According to 
the most likely climatic predictions, for the period 2016-2035, the average global ground 
temperature would rise by 1oC above the average temperature for the period 1850-1900, 
and 0.3oC to 0.7oC above the average for the period 1986-2005 [2]. The increase in average 
seasonal and average annual temperatures is expected to be higher in the tropics than in the 
average latitudes [3]. Therefore, different solutions have been in a search to overcome the 
problem, mainly in the field of energy utilization and energy efficiency [4-7]. 

Global warming intensifies the water cycle [8,9] causing more rainfalls in areas, close to 
water sources (rivers, lakes, seas), and less precipitation in areas, away from water basins. 
The rain and snowfalls affect other elements of the water cycle, e.g., runoff and infiltration 
on soils and plants, thus influencing the groundwater and water storage. The climate 
becomes wetter and has its effect on humans and the ecosystem. Roshan et al. [10] have 
found that global warming influences the increment of precipitation, especially in cold 
periods (autumn and winter). Model simulations also show that average zonal precipitation 
is likely to increase in high and medium latitudes and is more likely to decrease in the 
tropics.  
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The intensified water cycle is considered to be among the reasons for the increment of 
floods in several regions on Earth. The association between climate changes and floods has 
been studied in [11, 12]. The research of Barnes [13] was dedicated to the record levels of 
rainfalls that provoked extensive floods in Cumbria. Bloschl et al. [12] discussed the need 
for a better understand of how global warming and climate change influence the type, 
frequency, and magnitude of floods, as well as their local distribution. 

Though the difference between rainfalls in wet and dry areas and between wet and dry 
seasons would increase, there could be regional exceptions [14]. For the territory of the 
Balkan Peninsula, for example, no significant changes in average rainfall are expected 
(under favorable climate scenarios) [15]. The unfavorable scenarios predict a reduction of 
rainfall by 20-30% by the end of the 21st century [15]. However, in society, the flood 
occurrence is directly associated with the amount of rainfall in a given period. Therefore, 
the present study aims to assess the trends in rainfall changes in Bulgaria and their 
correlation with the floods over 8 years (from 2010 to 2017). 

Bulgaria occupies a significant part of the Balkan peninsula, having outlets on the Black 
Sea and Danube river. Its relief varies from sea level to 2925 m (Musala pick, the highest 
peak on the Balkan peninsula).  

Seven districts were selected to assess the trends in the precipitation changes and their 
possible relation to the floods (Fig. 1): Burgas and Varna (Black sea coast), Vidin and Ruse 
(Danube river coastline), Blagoevgrad (west border), Kardzhali (south border) and Sliven 
(middle of the country, in the southern slopes of the Balkan mountain).  

 

Fig. 1: Map of Bulgaria, selected districts 

Figure 2 shows the trends in the rainfall in the selected regions for the period 2010-
2017. The information is based on data taken from 21 weather stations [16]. The largest 
precipitations occurred in the year 2014, except for Blagoevgrad, where the rainfall pick 
was in 2012. Ruse region is also an exception, as the level of precipitations is almost 
constant for the period. 
 

    E3S Web of Conferences 207, 0 (2020)
PEPM'2020

2015 https://doi.org/10.1051/e3sconf/202020702015

2



 

Fig. 2: Precipitation data in the selected regions for 2010-2017 

It is considered that nearly 80% of the floods appear as a result of heavy rainfall, heavy 
snowmelt, riverbeds bottleneck [17]. The rest of the flood events are due to human activity 
and mistakes (accidents, breaking of dam lakes).  

Problems that arise from floods affect different aspects of human life. The economic 
consequences directly or indirectly affect both the state and victims of the floods. Another 
problem is the spread of infections in the flooded territories. Last but not least, the change 
in the soil’s ecological equilibrium has an impact on farmland and arable land, rivers, 
sequestered pitted water, as well as animal and plant species in the area. The floods and the 
ensuing disaster situations, which have increased over the past year, have caused massive 
material damage and economic losses to the Bulgarian population [18-19].  

 

Fig. 3. District of Vidin: number of floods and precipitations per year 
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Fig. 4. District of Ruse: number of floods and precipitations per year 

 

Fig. 5. District of Varna: number of floods and precipitations per year 

 

Fig. 6. District of Burgas: number of floods and precipitations per year 
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Fig. 7. District of Sliven: number of floods and precipitations per year 

 

Fig 8. District of Blagoevgrad: number of floods and precipitations per year 

 

Fig. 9. District of Kardzhali: number of floods and precipitations per year 

The results show that the 
coefficient of determination r2 is highest in the districts of Varna (r2=0.18, Fig. 5) and Ruse 
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(r2=0.13, Fig. 4). For other selected districts the coefficient of determination r2 is less than 
0.1 (Sliven, r2=0.06, Fig. 7; Blagoevgrad, r2=0.04, Fig. 8; Kardzhali, r2=0.03, Fig. 9), being 
zero for the districts of Vidin (Fig. 3) and Burgas (Fig. 6). Obviously, there is no correlation 
between the two sets of data, as the coefficient of determination r2 is beside 1. 
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