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The significance of the project
Wildfire is an important component of forest ecosystems in the Mediterranean Basin for tens of thousands of years. Species
adapted to the crown fires, such as Turkish
pine, are capable of regeneration after fire.
On the contrary, tree species such as black
pine adapted to surface fires have regeneration problems after severe crown fires,
and mass extinctions in some regions are
encountered. Many studies have revealed
that fire frequency of forests in Mediterranean Basin is expected to further increase
due to climate change and fire regime of
black pine forests will change from surface
fires to crown fires. Therefore, century-scale fire records are required to understand
observed changes in fire frequency and regime in the Mediterranean Basin for Black
pine forests.
The most effective way to reach the pre1960s’ fire records is to date fires using
dendrochronological methods. In this context, the purpose of the project is to reveal
the last 300-year fire regime of black pine
forests in Turkey; to determine long-term fire-climate relations and possible effects of
climate change on black pine forests. This
project consists of three main sections,
including fire dating, determination of seasonality, and examining fire records.

A burnt black pine tree with many
fire scars

The objectives of the project
The objectives of this project are;
1. To create a fire database for the last 50 years by examining the records in the Regional Directorates of Forestry in the Western Black Sea, Central Anatolia and Mediterranean Regions,
2. To reach more than 300 years fire history record of black pine forests using dendrochronological methods of fire scars,
3. To determine the seasonality of historical fires, and accordingly, the months of high
fire risk,
4. To reveal the spatial and temporal variability of the fire regime from past to present,
5. To understand the effects of climate (temperature, precipitation and drought) on the
long-term fire regime of black pine forests,
6. To determine the causes and changes of long-term fire frequencies.
7. To reveal the similarities and differences by comparing the fire regimes in black pine
forests in these three different regions.

Black pine trees with many fire scars

Field work
Ten sampling sites were established in both pure and mix black pine stands. 240 samples
were collected from living trees, stumps and logs in the Black Sea (Bolu), Central Anatolia
(Kütahya and Ankara)
and Mediterranean (Isparta) regions. Samples were chosen from
old black pine stands
with the greatest numbers of well-preserved
fire scars distributed as
broadly as possible across the study site.

The sampling points
and the distribution
areas of Anatolian
black pine

Wedge sampling from a living tree with a chainsaw
(Sample Code: AKY12) (Isparta, Sütçüler, Akçal).

Sampling from stumps (Kütahya,
Çukuçayır)

Sampling from a snag (sample code: AKY19 on the left) and a log (sample code: AKY06 on the
right) in Isparta, Sütçüler. In both samples, the formation of the cat face is clearly seen.

Dating of fire scars
In order to prevent rotting in the samples, all samples were dried in daylight for a certain
period of time. Samples from living trees in the form of wedges were cut and thinned i.
Sanding process was carried out shortly before the measurement of the samples. In the
prepared samples for sanding and measurement, resin leakage occurs within a few days
and the resin prevents the appearance of annual rings.
In some of these sites, annual ring chronologies were created with standard dendrochronology methods. Date and seasonality of fire scars data obtained from trees for each region. All data recorded in the burnr package in R and data analysis was performed. Analyses
will be carried out separately for each site and region.
The fire years in a site is defined by the identification of fire scar in at least two trees. In
order to determine the spatial and temporal distribution of historical fire occurrences, separate fire charts were drawn for each site using fire scar dates obtained from individual
trees. The graph created for a site contains three different information: 1) the date of the
fire and the analysed time period of each sample; 2) Composite site chronology; 3) Fire
index.
Mean, minimum and maximum fire intervals were calculated for the sites. “Mean fire interval” is a commonly used expression in defining the fire frequency and is the average of
the periods without fire (the number of years between fire years) in composite chronology.
In addition, the major fire years were determined for each site. In the calculation of the
years of major fires, the criterion was that at least 25% of the samples had a fire scar for
that year. In other words, years with a fire index of 25% and above are defined as the major
fire year for the site.

Determination of seasonality
Determining the seasonality
of fires was carried out in
two steps. The first step is to
determine the intra-ring position of fire scar in the cross
section that have been dated. By identifying the position of fire scars within the
annual ring, it is possible to
estimate the approximate
season of the fires.

Sanding the samples with belt sander in the
laboratory

A photo from the field

Sampling with microcorer and
analysis
It is important to know when the black pine trees started vegetation in sites, when the
earlywood and latewood formed and when it is dormant. In this way, for example, knowing
in which months the earlywood formation occurs in the region will help to determine the
months in which the fire observed here also occurred. For this purpose, it is planned to
observe the wood formation dynamics of black pine in these regions during a vegetation
period (February-November period) by selecting a region representing the Western Black
Sea, Western Mediterranean and western Central Anatolia.
The samples collected in March and planned to be collected in the following months. Microcores will be collected from selected trees cutting through phloem, cambium and the
last annual ring. A total of 15 trees will be sampled to contribute to this part of the project.
In March 2020, with the start of vegetation and the melting of the snow cover, five trees
were marked in each region and samples were collected once a month with the Trephor
microcorer. Especially in Bolu, the samples had to be collected from at lower elevations
as the snow cover did not melt yet. However, due to the COVID-19 global pandemic, field
sampling could not be completed. This part of the project will be repeated in the next vegetation period.

Taking of the samples with a microcorer (left) and extraction of the
taken samples with the Trephor microcorer (right).

Examining the fire records
The database entry for each forest fire event since 2002 has been extracted from the
General Directorate of Forestry, Department of Forest Fire Combating. In this database,
name of the corresponding Forestry Operation Directorate and Forest Sub-district Directorate, the total areal extent of the fire, start date and duration, type of fire (crown or surface)
etc. information is available. In addition to this fire database, photographs of each page
in the fire recording logs with older forest fires. These data will be used to test hypotheses
regarding changes in local fire regimes due to climatic changes in the last 50 years. In addition, these data will enable the comparison of the last 50 years of fire records dated with
dendrochronology methods in the current project with the fire record data of the Ministry
of Agriculture and Forestry.
The fire data from the Forest Sub-district Directorates were used in the calculation of the
fire frequencies, the extent of burned area and the fire interval. The fire season has been
revealed by determining the distribution of fires in different months and the fire interval
was calculated for each Forest Sub-district Directorate. The variables related to the fire regimes obtained for Forest Sub-district Directorate will be used to compare the fire regimes
prevailing in the last 50 years in different climatic zones included in the study.

A died Anatolian black pine tree in the field with many fire scars
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