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Today, one of the most significant challenges in the field of natural resources
pertains to fire incidents that pose a substantial threat to national lands across
the globe. The objective of this research is to conduct an analysis of the trend
of fire events in natural areas and uncover the relationship between these
occurrences and the vegetation in Lorestan province. For this purpose, the
data from the MODIS sensor's fire product (MOD14A1) and vegetation
product (MOD13A3) were utilized for the statistical period ranging from
2000 to 2020. The spatial distribution of fires in Lorestan province was
examined on both a monthly and annual basis. To reveal the connection
between fire incidents and vegetation, cross-information matrix analysis and
spatial correlation matrix were employed. The findings demonstrated that
over 70% of the total frequency of fire incidents in natural resource areas
(fires with code 2) were associated with the months of June and July.
Moreover, the 21-year trend of fire incident frequency indicated a general
increase in incidents within the field of natural resources, with an annual
slope of 3 incidents. Correlation analysis between monthly vegetation cover
and the annual frequency of fire occurrences showed a significant correlation
between fire events and changes in vegetation cover during a four-month
period, specifically from May to August, which constitutes the growing
season. The cross-matrix analysis between the spatial distribution of fire
occurrence centers and the NDVI index revealed that the highest frequency
of fire occurrences was observed between May and August, corresponding
to a range of greenness between 0.15 and 0.22. This range of vegetation
generally corresponds to rainfed lands, areas with poor pastures, and low-
density forest patches.
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Extended Abstract

Introduction

Fires are widely acknowledged as a significant climatic and emerging environmental hazard
that annually cause severe devastation to expansive forests, pastures, and agricultural lands
across the globe. The occurrence of fire-related incidents in various regions, including
African countries, the Middle East, Australia, India, China, and more recently, in European
countries and the United States, has escalated to an environmental catastrophe of
unprecedented proportions. This poses a substantial threat to global food security. Iran, in
particular, has been grappling with this issue for a considerable period, with a significant
increase in fire incidents observed in the Zagros forests and pastures over the past decade.

Material and Methods

The active fire product data of Sanjande Madis, which is sourced from the Sanjande Madis
database, is available for the statistical period spanning from 2000 to 2020. The fire event
data is categorized into two groups: the first comprises fire codes recorded in areas devoid
of vegetation, while the second encompasses fire codes recorded in areas with vegetation.
For the purposes of this research, fire data code 02, which specifically relates to fires
occurring in natural resource fields, was utilized. Besides these two datasets, the monthly
vegetation product from the MOD13A3 sensor, titled MOD13A3, was also acquired. This
dataset possesses a spatial resolution of 1 km and was employed to examine the spatial
correlation between the yearly frequency of fire events and the vegetation density index of
each land cover class.

Results and Discussion

The temporal and spatial analysis of fire occurrences has revealed that during the statistical
period of 2000-2020, the months of June and July accounted for 75% of the total recorded
fire incidents in the province. Following closely behind these two months, May and August
exhibited the highest frequency of fire occurrences. Consequently, it can be observed that
91% of the total fire events recorded in Lorestan province were concentrated between the
months of May and August. In contrast, only 9% of the total recorded events took place in
Lorestan province during the remaining months. The long-term trend analysis indicates an
increasing trend in the annual frequency of fire incidents in Lorestan province. Additionally,
a periodic fluctuation pattern in the annual frequency of fire incidents within the province
was observed. Over the 21-year time series, there were two periods of increase and two
periods of decrease in the frequency of fire incidents. Between 2002 and 2004, 2010 and
2014, and from 2018 onwards (until 2021), there were periods of increase in fire incidents.
On the other hand, between 2005 and 2009, as well as 2015 and 2017, there was a decrease
in fire incidents within the province. The cross-matrix analysis between the spatial
distribution of fire occurrence centers and the NDVI index revealed that in May, the highest
frequency of fire occurrences corresponded to a vegetation threshold of 0.15 to 0.22. In June,
the highest frequency of fire incidents in natural areas was concentrated within a vegetation
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cover range of 0.17 to 0.24, which corresponded to the highest frequency. In July, the second
month in terms of fire incident frequency (after June), the highest frequency of fire incidents
in this month corresponded to a greenness range of 0.15 to 0.22. In August, when the
frequency of fire occurrences significantly decreased, the NDVI range with the highest
frequency of fire incidents was 0.15 to 0.20.

Conclusion

The study findings indicate that, on an annual basis in Lorestan province, over 75% of fire
incidents tend to occur during the months of June and July. Furthermore, the time series
analysis reveals a consistent upward trend in the annual frequency of fire events, with a linear
slope of 3 events per year. Additionally, the correlation analysis demonstrates a significant
relationship between the monthly vegetation cover and the annual frequency of fire incidents
in the province. Specifically, this correlation is observed during the four-month period of the
growing season, spanning from May to August. The cross-matrix analysis, which examines
the spatial distribution of fire occurrence centers and the NDVI index derived from MODIS
sensor data, reveals that the highest occurrence of fire incidents in Lorestan province
generally takes place from May to August, coinciding with the greening period. During this
time, the NDVI index ranges from 0.15 to 0.22.

Keywords: Natural Field Fires, MODIS Sensor, Normalized Vegetation Cover, Lorestan
Province
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