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SYSTEM SKETCH 
The fire as a source of environmental impacts works through the air, which receives the 
mass of combustion products, which are then released into adjoining components of 
environment – soil and surface waters, which in turn become the source of secondary 
pollution and tracks it to underground waters.  
There is also possibility for delayed effects of global and regional level, as products of 
combustion are both GHGs and precursors to acid precipitations formation. But this was 
not accounted in the further analysis. 
The final receptors of environment pollution are living organisms,  in particular, humans, 
plants and soil biota, which interact with the affected components of environment in a 
number of ways. 
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BACKGROUND 
This case study was  prepared as a part of Ukrainian Knowledge Exchange workshop 
2022. This year the war activities in Ukraine raised many environmental issues and 
posed diverse and unpredicted challenges for decision-making process. By this work the 
team aims to apply modeling for the evaluation of the potential soil pollution levels in 
the impact area of fire, which are often omitted in the assessment of damage caused by 
fuel depots fires.  
The environmental damage from the burning of the oil depot in Vasylkiv on February 
27, 2022, according to preliminary estimates, amounts to 810 billion UAH.  
The oil depot, according to the owner, was completely filled.  However, the staff 
managed to save from the fire 15 railway carriages with diesel, 8 railway carriages with 
gas.  
 

 

For each of the parameters considered, the weights (w) are assigned according to their relative importance for the 
question/issue considered (pair-wise matrix comparisons) and the utility is the impact with the site-specific conditions of 
each parameter within the range of natural values between alternatives.  

CONCLUSIONS 
 
The results of the impact matrix compilation showed that soil is the most affected component. Probably, 
this is due to the fact that soil is the least dynamic environment of all and the residual pollution effects are 
the longest. 
Due to unknown meteorological parameters during the fire and immediately after the potential risk of 
soils pollution can be estimated to be from moderate to high.  
The most important factors are volume of fuel and integrity of reservoir.  
Under certain meteorological conditions the damage to soil after reservoir failure is similar to burning of 
all petrochemicals within the intact reservoir which is seen from the comparison of two worst case 
scenarios – “Worst meteo + intact reservoir” and “Worst meteo + broken reservoir”  
The developed model includes a wide range of parameters, which makes it possible to apply it for the 
assessment of similar failures and accidents. 

Σi wi • ui  = Total ”utility”       (used to rank different scenarios) 

MULTI-CRITERIA EVALUATION 
The conceptual analytical modeling was used to predict the possible level of soil pollution under 
different meteorological conditions and parameters of fire itself using MCE and the equation:  
 

Utility – Level of soil pollution   
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The impacts were considered from different perspectives: negative/positive, mitigating/enhancing, 
direct/indirect, primary/secondary. 
Positive feedbacks are dominating in the system, since the pollution of one component turns this 
component into the source of secondary pollution for others. At the same time transformation of 
pollutants (combustion products) in the environment leads to increased level of hazard from them 

SYSTEM STRUCTURAL ANALYSIS 
Using variables related to the System Sketch, the system dynamics are evaluated 
from their impact relationships with the help of relative values (0-4 scale), based 
on theory, expert experience and literature information.  
The system at the moment of fire goes out of the “balanced state”. The 
stabilization of the system is the process, dependent on the temporal parameter. It 
was included into the analysis as a separate variable “post-fire period”.  
Soil turned to be the most affected component of environment. This is probably 
due to the temporal issue and depositing properties of soils. The most important 
factors, shaping the magnitude of damage are parameters of fire and 
meteorological conditions. 
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