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Abstract

The topic of this study is forest fires. This study investigates the average relative burned 
area, as a function of different conditions, in 29 countries. Detailed international statistics of 
forest fires, published by FAO and European Commission, are used as empirical data. A 
multivariate fire area function with empirically very convincing statistical properties is 
defined, tested and estimated. A set of hypotheses was created based on three 
fundamental factors. The hypotheses could not be rejected on statistical grounds and the 
estimated parameters obtained the expected signs with very low P-values. Residual analysis 
supports the selected functional form. Future fire areas are predicted for 29 countries, 
conditional on three alternative levels of global warming conditions. The areas of forest 
fires in different countries can be explained by the estimated fire area function, via three 
fundamental factors: 1. The average area of forest fires divided by the total forest area, is 
an increasing function of the average temperature. Hence, global warming is expected to 
make the future forest fire problems even more severe. 2. The average area of forest fires 
divided by the total forest area is an increasing function of the total forest area. 3. The 
average area of forest fires divided by the total forest area is a decreasing function of the 
size of the population. 



Methods

A theoretically understandable and reliable mathematical model is defined, 
estimated and empirically tested. The model predicts the average relative 
forest fire area in a country as a function of three explaining factors. These 
factors are constructed from publicly available empirical data.



Figure 1. 

The relative burned area (B,%) in a country (i ) is determined from the following 
equation. T represents the average temperature. P is the size of the population 
and A is the total forest area in the country. 
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i is the national residual.



Figure 2. 
Parameter statistics from the regression analysis based on the logarithmic version of the function in 

equation (4). 

Parameter Estimated value Standard Error t-value P-value 
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-7,556784807 0,649653609 -11,63202159 1,39626E-11 
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0,436094188 0,057418758 7,594977775 5,97838E-08 

P
k  

-0,031821302 0,012207803 -2,606636244 0,015193428 

A
k  

0,460127404 0,097563843 4,716167264 7,77542E-05 

 



Figure 3. 



Figure 4. 



Conclusion

• The areas of forest fires in different countries can be explained via a function 

based on three fundamental factors. The function has been empirically tested and 

estimated based on detailed data from 29 countries and the level of reliability is 

very high.

• The area of forest fires divided by the total forest area, increases with the 

average temperature and the size of the total forest area. It decreases with the 

size of the population, which is a proxy for the national firefighting capacity.

• The estimated model predicts that global warming will increase the areas of 

forest fires. The future developments of expected forest fire areas in the different 

29 countries have been predicted for alternative levels of global warming. 
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