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Figure 2. Membership function of Temperature (1), Slope (2), Precipitation (3), Elevation (4),
Distance from River (5), Distance from Agricultural lands (6), Number of Population (7), Distance

from Road (8), LU/LC (9) and Aspect (10) factors.
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Table 1. Area percentage of fire risk classes in study area.
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Table 2. Area percentage of various land-uses in the region according to fire risk classes.
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Figure 6. Fire risk map and observed fire zones of study area.
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Table 3. Area percentage or overlaying between observed fire zones and fire risk classes.
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Abstract

Background and objectives: Despite necessity of identifying areas with high-risk
of fire in Iran, doing this using common methods are difficult and costly, because
occurrence of fire in an area depends on different human, natural and
environmental factors. Geographical Information System (GIS) and it’s integration
with Fuzzy Weighted Linear Combination (FWLC) or Analytical Hierarchy
Process (AHP) create possibility of making fire risk maps for forest areas. Fire risk
map can be used to prevent the risk of fire and its damages and used as a reliable
and powerful tool in management of areas with high potential for fires. Since,
fuzzy logic method not used in any applied research for fire risk mapping,
especially in Sardasht forests, therefore, this study aimed to fire risk mapping by
fuzzification of effective digital maps on occurrence of fire using suitable fuzzy
membership functions and linear combination of fuzzy layers as weighted was
done for first time in northwest forests of Iran.

Material and methods: In this research with extracting recorded information
about occurred fires in Sardasht forests, location of occurring fires were identified
and using 10 effective factors in fires in this region (Including: elevation, slope,
aspect, land use/land cover, average annual precipitation, monthly average
maximum temperature, population, distance from agricultural lands, distance from
streams and distance from roads) forest fire risk in GIS using fuzzy weighted linear
combination model evaluated and mapping of fire risk in five risk classes (very low
to very high) were provided. For fuzzy modeling of value of each factor the fuzzy
membership functions and for the weight to criteria Analytical Hierarchy Process
in questionnaire form was used.
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Results: The results of using Analytical Hierarchy Process showed that the most
important factors that affecting forest fires are topographical factors, as slope with
0.196 weights, shows the highest importance factor. After weighting each criterion,
fuzzy maps are combined using weighted linear combination and final fire risk map
was obtained. Fire risk map results shows that about 60 percent of the study area
has a high fire risk. Also, after the integration of risk map with real fire areas, result
showed that nearly 92 percent of the burned areas and 36.38 percent of forest areas
are located in high and very high risk classes.

Conclusion: Based on final fire risk map areas with high risk of fire, shows top
priority locations to protective measures. Preparation of fire risk map with high
accuracy can play an important role in reviewing and assessing forest area’s
sensitivity to fire and make a proper fire management decisions. Naturally, in the
absence of proper solution, this existing and remaining green cover of forests will
be lost.

Keywords: Forest Fire Risk, FWLC, AHP, Sardasht
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