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Under rapid climate change, desertification, and land degradation, a critical 

management issue in forests of northern Iran is how to increase forest resilience 

to wildfires. For decades, forest managers have been employing silvicultural 

treatments to restore the Hyrcanian forest stand's structure, composition, and 

diversity, but there is no scientific evidence to support that these treatments 

reduce the wildfire risk in the area. In this study, based on the wildfire behavior 

modeling approach using FlamMap MTT, we evaluated spatial relationships 

between silvicultural fuel reduction treatment (e.g., thinning) and surface and 

crown burn probabilities in the 6 and 7 Malekroud districts of Siahkal forest. We 

first analyzed fuel characteristics after the development of silvicultural treatments 

in the period 2007-2017 in the study area to evaluate low thinning and heavy 

thinning as restoration tools for similar fuel conditions. Furthermore, we 

conducted analyses of variance to determine the influence of the silvicultural 

thinning treatment on surface and canopy burn probabilities. Modeling results at 

the landscape scale confirm the important role of thinning in the mitigation of 

crown burn probability (almost 11%) in the study area. However, the effect of 

thinning on the surface burn probability was not statistically significant (P> 0.05). 

Comparing the two types of thinning in terms of intensity, heavy thinning had a 

greater effect on changing the surface and crown (i.e., 10% increase and 39% 

decrease, respectively, in conifer plantation) burn probability than the low 

thinning. The modeling approach in the study offers new insights to improve the 

spatial mapping of wildfire likelihood, include variables sensitive to thinning 

operation in the models, and provide useful information to prevent extreme 

wildfire behavior through effective silvicultural treatments. 
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1 Forouzesh-Sotgavaberi 
2 Khoshdel 
3 Rahimi & Khademi 
4 Abed 
5 Mofidi 
6 Carpinus betulus L. 
7 Parrotia persica (DC.) C.A.Mey. 
8 Fagus orientalis Lipsky 
9 Quercus castaneifolia C.A. Mey. 
10 Alnus subcordata C.A.Mey. 
11 Alnus glutinosa (L.) Gaertn. 
12 Ruscus hyrcanus 
13 Smilax-excelsa 
14 Rubus-hsp 
15 Hypricum androsenum 
16 Euphobia antiquorum L. 
17 Primula-aculis 
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1 Acer velutinum Boiss. 
2 Fraxinus excelsior L. 
3 Pinus taeda L. 
4 Cupressus sempervirens L. 
5 Picea abies L. Karst. 
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1 DEM 
2 Finney 
3 Landscape file; LCP 
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1 Paired t-tests 
2 2-tailed 
3 ANOVA 
4 Shapiro-Wilk Test 
5 Leven’s Test 
6 Wilcoxon Signed Rank test 
7 XLSTAT 
8 EXEL 
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