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Abstract 

This study was focused on the planning of harvesting-production and marketing process in beech stands. İnebolu 

Forest Management District (FMD) has been selected as the study area. Potential beech timber forest with high 

economic values were identified, and estimated log production quantities were determined. In the marketing phase 

of the products obtained from harvesting, the best-optimum marketing place points for Forest Sub-district 

Directorates were determined with the help of geographic information systems. In this study, as the potential for 

beech timber areas of the İnebolu FMD, a total of 1482.2 hectares of land could be operated with timber 

production-harvesting oriented. According to the results, 82 % of the pure and mixed beech forests could be 

directed to the stumpage and ramp sale and 18 % to depot sales. In this respect, during the production-harvesting 

and after production, the periods of encountering abiotic and biotic pests of beech logs are reduced. So degradation 

and economical losses could be minimized.  

Keywords: Forest harvesting, marketing, forest product, GIS. 

 

INTRODUCTION  

Humanity's demand for wood products based on wood continues to increase in a linear trend with time, 

and efforts are being made to meet this need in a controlled manner (Eraslan, 1974; Çoşkun, 1999; 

Daşdemir and Güngör, 2010). People's demands for products are satisfied realized through forest based 

activities. Thanks to the development of technology, the process of production and marketing of forest 

products has become quite fast (Acar ve Şentürk, 1996; Gül et al, 2000; Demir, 2002; Eker and Acar, 

2006; Akay and Erdaş, 2007; Enez and Arıcak, 2012). The transportation and distribution process that 

is still unresolved in the marketing process, is an important handicap of forest products production and 

marketing (Akyüz et al, 2003; Acar and Eroğlu, 2001).  

Although in Turkey; following more sensitive policies on forest assets (Güloğlu, 2010; Gümüş, 2014) 

and the distribution of forest products is quite costly, the demand for forest products has been increasing 

(Gültekin et al, 2009; Kayacan and Öztürk, 2009) and production is also increasing gradually.  

According to 2015 data; Turkey approximately 18 million m3 of annual allowable cut was decided to 

harvest from the forest assets by yearly (GDF, 2015). This annual allowable cut harvesting activities 

could be carried out more successfully by integrating production and marketing processes in a planned 

manner. As a matter of fact, the characteristics of the forest area is important for planning and decision 

process such as, vegetation (Flora, tree species, age, development age, stability, etc.), topographic 

structure (slope, altitude, slope length, concavity, convexity etc.), transport network (primary, secondary 
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road density, quality of roads, the need for hydraulic structure etc.). Besides; in the harvesting operations 

in Turkey usually, forest villagers have been played an active role (Daşdemir and Kanburoğlu 2009, 

Özden and Erkan Buğday, 2015). The aforementioned features are some of the main features that should 

be taken into account when planning forestry production activities. Forest harvesting activities are 

generally carried out in forests spreading in steep terrains (Acar et al. 2002, Bayoğlu et al 1993, Acar 

and Şentürk 1993). Also, production-harvesting activities in forestry are shown as dangerous in 

Communiqué on Hazard Classes Regarding the Occupational Health and Safety (Anonymous, 2012). 

When the production cycle is taken into consideration, forestry activities are faced with a multivariate 

equation such as the openness of the harvesting activities to be carried out to the natural events, the 

experience of various difficulties and necessities due to the land conditions, the availability of 

technology and the actual situation of the existing forest roads, standards and the adequacy of these 

roads. With so many variables, it is difficult for practitioners and / or decision-makers to make accurate 

decisions regarding the current production period or production in the following periods. This study is 

carried out in a sample area of production and marketing activities in the presence of beech forest. Beech, 

Turkey has a special place in the presence of forest and Turkey covers an area of forest assets 8.5 % 

(GDF, 2012). Failure to plan reliable production in beech forest and wrong choice of sale and stacking 

place for beech log, causes the loss of value of beech log. In particular, the wood dote and trunk cracks 

on the beech products (Berkel et al 1968, Berkel et al 1978, Komut et al 2010) often cause undesirable 

change in the product and reduce the market value of the beech products. In this study, in order to 

minimize loss in value of products and to provide timely product to the market; production planning and 

right market location was tried to be determined. In this study; production and marketing activities 

carried out in beech stands have been evaluated and potential high economic value of beech stands has 

been determined. The conformity of the sites of production to stumpage sale, ramp and depot sales was 

evaluated by Geographic Information Systems (GIS) and thus, it was aimed to minimize the economic 

losses of beech logs by abiotic and biotic pests. In addition, production and marketing tactics in beech 

forests have been developed and it is aimed to minimize the economic damage caused by the waiting of 

beech. 

Material and Methods 

In this study, İnebolu Forest Management Directorate (FMD) was determined as the study area. 2017 

production sections on the site were examined. During the study, the data of the Regional Directorate of 

Forestry of Kastamonu, data of ASTER GDEM and province demographic data, data obtained from the 

measurements made in the field were used as material. 

Study Area 

İnebolu FMD, which is located within the borders of Kastamonu Forest Regional Directorate (KOBM), 

consists of five Forest Sub-district Directorates, and designated as the study area (Fig.1). These sub-

district directorates names are respectively Altınkum, Doğanyurt, Gemiciler, İnebolu and Özlüce. The 

location of the forest sub-district directorates (FSD) within the boundaries of İnebolu FMD is given in 

Figure 1. According to the management plan of FSDs (Anonymous, 2011a,b,c,d,e) 70.9 % of the general 

area of İnebolu FMD is forest and 85.5 % of the forest assets is fertile. Beech is the most common tree 

species in the forest asset of İnebolu FMD. 
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Fig. 1 The location of İnebolu Forestry Directorate and Sub-district Directorates 

METHOD 

This study was aimed to to evaluate GIS based production and marketing tactics in two stages as field 

and office work. During the field study, the ramps of the partitions, which were started to be produced 

in 2017, were determined. The coordinates of the ramp locations, which are actively used by the 

production workers, were taken and the general characteristics of the ramp locations were observed and 

recorded.  

Firstly, the pure and mixture stands of beech; within the areas operated in the economic function were 

obtained from Table 2 in the Forest Management Plans (FMPs). The beech stands operated in the even-

aged, uneven-aged and continuous form was determined in İnebolu Forests. In the economic function, 

the tree volumes per hectare to be silviculturally extracted from the even-aged enterprise classes were 

calculated using table 13 in İnebolu FMD FMPs.  

The volume of trees to be harvested; only which is operated as uneven age; is taken from Table 31 and 

31/a in İnebolu FMD FMPs. In the calculation of the estimated amount of product to be obtained from 

the volume of wood coming out of 1 hectare pure-mixed beech stands has been used of "Main Types of 

Products Carried by Our Tree Types” table. Formed by Osman SUN “Main Types of Products Carried 

by Our Tree Types” table has been used (Anonymous 2011a,b,c,d,e). This table is under the heading of 

“3.4.3.6. Product Types and Loss Rates to be Obtained from the Crustacean Volume and Arrangement”. 

However, it should be reminded that “timber” of the products expressed in terms of the physical size of 

the products are of the standard size. Today's market and products separated as paperwork according to 

Turkish Standards Institution (TSE) standards are also included in SUN's timber classification. For 

beech wood species; II. 16.7 % of the diameter class, III. 45.4 % of the diameter class and IV. It is 
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predicted that 70.2 % of the diameter class can be produced as timber. Consequently; As a result of 

multiplication of the volume of trees to be taken from one hectare and the amount of beech logs that can 

be produced from each diameter class, the potential timber production amounts to be obtained from one 

hectare of each stand were determined. In this way, high economic value and potential beech fields have 

been identified. Also, the hierarchical cluster analysis was performed in SPSS 22 for clustering 

according to the amount of potential timber production in beech stands for each forest sub-districts.  

In the process of preparation of digital terrain model, slope and survey maps of the study; Digital 

elevation model (DEM) data were processed using the ArcGIS 10.3 TM software. Dem data was 

downloaded from the section that is used free of charge at www.usgs.gov web site According to the 

limits of the study area. Elevation, slope and aspect maps were obtained by using Spatial Analyst module 

in ArcGIS 10.3 TM software.  

In the study, the detection of stumpage, ramp and depot locations in GIS environment; The data on the 

road, forest road and forest road information of İnebolu Forest District (IFD) were analyzed. stumpage 

sales and ramp sales locations are determined by moving from road and village roads, which are standard 

roads where large and long vehicles can easily maneuver and travel safely. The areas suitable for depot 

sales are determined from the areas where forest roads are lower than those of road and village roads. 

In this study, the buffer zone was placed on both sides of the road and village roads to be 1000m. Due 

to the fact that the stands are close to the road in terms of production and suitable for the use of large 

and long vehicles, the remaining beech fields are determined as suitable places for stumpage and ramp 

sales and the remaining beech fields are determined as suitable areas for depot sales. 

  

  

  

Fig. 2 Elevation, slope, aspect analysis and beech distribution map of the İnebolu FMD 
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RESULTS 

This study was carried out in four sub-headings. Primarily, the general characteristics of the study area 

and potential beech logs production areas were determined. Then marketing places of pure and mixed 

beech stands in economic function were analyzed. And also the preferred ramps for beech stands (in 

2017) with predicted ramps were compared. 

Determination of the general characteristics of the study area 

In order to determine the topographical characteristics of the production; elevation, slope and aspect 

analysis of the İnebolu FMD were performed and the results were given beech distribution areas map 

(Figure 2). The average slope of İnebolu FMD was found to be 35 %. Within the İnebolu FMD borders 

are 32% of the general area are 0-30 % slope class, 55 % are in the slope class of 31-60 % and 13 % are 

in the > 60 % slope class. The mean aspect of the İnebolu FMD is north. Doğanyurt FSD, İnebolu FSD’s 

and Özlüce FSD’s mean aspect was found to be the north. Gemiciler FSD’s and Altınkum FSD’s mean 

aspect are western north. The average height of the area within the boundaries of İnebolu FMD was 

calculated as 692 meters.  

Approximately 44 % of the forest areas within the boundaries of İnebolu FMD take place in the 

economic function. Pure and mixed beech stands operated in economic function; In Altınkum FSD, 6 

% uneven-aged, 94 % were the even-aged; In Doğanyurt FSD 9 % were uneven-aged and 91 % were 

even-aged; Gemiciler FSD 22 % of uneven-aged and 78 % even-aged; İnebolu FSD 16 % of the uneven-

aged and 84 % were even-aged; in Özlüce FSD, 5 % of uneven-aged and 95 % even-aged are operated.  

Determination of potential beech logs production areas 

In this study, potential timber production quantities of the even-aged and uneven-aged operated beech 

stands were calculated. However, due to the high amount of data in the data obtained, it was ensured 

that the stands were divided into clusters and grouped into groups with heterogeneous clusters. The 

results of the cluster analysis of the potential beech areas of each FSD were given in the figures and 

tables below (Figure 3-4). In this study; The areas with the lowest potential timber production quantities 

of beech stands are expressed as 1 and the highest areas are 5. 

 

Fig. 3 The results of clustering analysis according to potential timber production quantities of beech stands 
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Fig. 4 Areas of groups according to cluster analysis 

According to clustering analysis results, , the beech timber production was estimated as to intense in the 

422.8 ha section in the 4th and 5th clusters for Altınkum FSD. Respectively, was calculated as 262.6 ha 

in Doğanyurt FSD, was calculated as 257.2 ha in Gemiciler FSD, was calculated as 374.2 ha in İnebolu 

FSD, was calculated as165.8 ha in Özlüce FSD. 

Determination of marketing places of pure and mixed beech stands in economic function 

Many factors-constraints has been thought to be effected in the determination of the market place in the 

beech stands in İnebolu FMD. The impact of the transport network on the detection of the marketplace 

has been examined in this study. 

There are three types of roads in IFD boundaries: highway, village road and forest road. In fact, 

considering that all roads are used in secondary transport, and they affect the size of the transportation 

vehicles used in the transport of forest products; in the marketing process, the stumpage and ramps sales 

will be more successful in the beech stands surround the village roads and highways. 

In today's conditions, in the stumpage and ramps sales process; The customers want to enter their big 

vehicles; suitable for intercity freight transportation; into the forest. For this reason, in this study 1km 

buffer zone is placed on the right and left sides of the roads and village roads within the boundaries of 

İnebolu FMD. The suitability of the beech stands (in economic function) for stumpage-ramp and depot 

sales were determined. 

The production activities to be performed at the level of FSD were given in Table 1 and the spatial 

distribution according to marketing place were presented in Figure 5. 

A total of 12210.4 hectares of pure and mixed beech production in the İnebolu FMD borders can be sold 

to the market with the sale of stumpage or ramp sales. Because of the lack of adequate and high quality 

road, products harvested from 2845.8 hectares of forest area can be marketed from depot.  

The most suitable market place for 92.2 % of pure and mixed beech stands in Altınkum FSD is stumpage 

- ramp. Respectively, 93.8 % of Doğanyurt FSD, 73.9 % of Gemiciler FSD, 93.4% of İnebolu FSD, 55.1 

Altınkum Doğanyurt Gemiciler Inebolu Özlüce

1. group 1748,1 1046,6 1481,7 2816,2 2015,6

2. group 471,9 570,4 1176 180,9 49,3

3. group 142,3 161,4 629,3 198,2 684,6

4. group 334,9 206,8 79,2 237,1 128,2

5. group 87,9 55,8 178 137,1 37,6
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% of Özlüce FSD are determined as suitable for stumpage and ramp sales in terms of secondary transport 

network.  

 

Fig. 5 The suitability of the beech stands (in economic function) for stumpage-ramp and depot sales  

Table 1. Values of stumpage, ramp and depot areas 

FSD 
Area (ha) 

Stumpage-Ramp Depot 

Altınkum 2622.7 221.7 

Doğanyurt 1924.4 127 

Gemiciler 2675.3 943.8 

İnebolu 3370.2 236.7 

Özlüce 1617.8 1316.6 

Toplam  12210.4 2845.8 

Comparing the preferred ramps for beech stands (in 2017) with predicted ramps 

In 2017 years, 59 compartment (Nine ramps at Doğanyurt FSD, Altınkum FSD, İnebolu FSD and 

Gemiciler FSD, Özlüce FSD) were observed ongoing harvesting activities.  

In 2017, optimal ramp areas were determined with the help of GIS of 59 compartments, which were 

determined as a sample area and given to production. In this study, it is aimed to determine the best and 

the most suitable ramp for the production and marketing of forest products. For this purpose, taking into 

account the average inclination of the sections where the ramp locations are sampled, the distance to the 

center of the polygon with the shortest distances to the road is calculated using the Euclidean distance 

method. 
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Figure 6. Optimal ramp locations for production sites 

The optimal ramp locations were  given Figure 6. When we examine the differences between the existing 

and optimal ramp areas within each chamber in a digital environment, it is seen that there is a difference 

between 11 m and 274 m. In general, no significant differences were observed between the optimal ramp 

locations to be created when a homogeneous production was initiated in the whole compartment.  

15 ramp locations were used between the areas as ramp locations of the products produced by the 

production workers and the ramp locations determined by GIS are similar areas were determined. In 

other words, one of every 4 ramps were observed during field work can be expressed as the most 

appropriate ramp area. Approximately 50 % of the observed ramp areas were determined to have a 

difference of 50-100 meters between existing ramp areas and areas determined by GIS. Also, it was 

found that there was a difference of 100-274 meters between the ramp areas calculated with the help of 

GIS in one of every four ramps. 

Discussion and Conclusion 

Competitiveness in the world forest products market can be achieved through cheap raw materials, labor 

and quality products. It is therefore very important to focus on the production of forest products. The 

methods developed in the production of forest products also affect the marketing conditions and the 

product mix. In this study, due to the difficulty of land conditions on the 59 ramps observed, mostly, 

short material production carried out from the stands, and using the animal or a rope shot for primer 

transport were observed. In this study, in İnebolu, short length cutting of the products can be considered 

as a backward movement in the quality and standards of the goods to be offered to the market.  

In general, it is observed that beech stands rise from the shore to the elevation of 1200 meters in İnebolu. 

The short production time at high altitudes and the difficulty of transportation conditions negatively 

affect the production and marketing. However, as a result of the analysis, high-yielding beech forests 



Eurasian Journal of Forest Science Evaluation of GIS based harvesting by Buğday and Buğday 2019 

 

74 

 

are generally attracted to high elevations and production and marketing are important especially in 

determining ramp locations. Production should be professionally both managed and carried out, at 422.8 

ha in Altınkum FSD, 262.2 ha in Doğanyurt FSD, 257.2 ha in Gemiciler FSD, 374.2 ha in İnebolu FSD 

and 165.8 ha, in Beech Stands. Because this stands could be stated potential timber areas according to 

this study. 

The amount of annual allowable cut per hectare in Özlüce FSD more than the other FSD was seen. 

While examining the ramps of Özlüce FSD, a valley and even the canyon, which passing through Özlüce 

FSD was remarkable in terms of harvesting-marketing. In Özlüce FSD, where the land conditions are 

quite harsh, it is thought that the production could not be realized due to the land conditions in the 

previous plan period. In this plan period, during harvesting activities process should be benefited from 

technology in particular. Gemiciler FSD is the highest elevation in İnebolu. Uneven aged forests are 

concentrated in the south and highest area of Gemiciler FSD. It is expected that a high amount of beech 

logs will be produced from these forests. And also, the stands in the age of "d" in the even-aged forest 

and C and D pinned stands in uneven-aged forest operated in economic function have more annual 

allowable cut, than common usual and conventional in İnebolu. In these stands, wealth accumulation is 

observed due to both the legislation and planning principles of the previous plan period. However, the 

annual allowable cut should be taken at least two different times during this plan period is important in 

terms of preserving the stability of the forest and not increasing its sensitivity to biotic and abiotic pests. 

In the production of forest products, the amount of potential product that may emerge from the tree 

stigmatized in the classical forestry understanding is not determined in advance. Due to the production 

process taken a long time, it needs to be planned in advance, to reduce risks. Today in Turkey is 

increasing demand for imported forest products (Kurt et al 2011, Erkan Buğday 2016). Therefore, in 

order not to lose market share; potential product forest need to be determined in order to pre-planned 

the products to be placed on the market. In this study, the rates developed by Osman SAN, which is the 

key to the amount of product that can be produced by the forest management chief in the non-local but 

in the management plans, are used in the determination of the potential beech logs. The aim of this study 

was to determine the beech stands in İnebolu. However, in the product calculation, the products of both 

timber and pulpwood were calculated in the products which are considered as “timber”. In these tables, 

which are given in the management plan, the amount that can be trashed in terms of physical 

measurements is revealed.   

Another important issue in the production and marketing of beech is marketing-sales place. Due to the 

relatively low tolerances of beech logs at the sales place; it is very important to predetermine stumpage 

sale, ramp and depot sales. As a result of the study, according to Özlüce FSD, it was seen that the other 

FSD’s were more suitable road network for ramp and stumpage sales. Therefore, a forest area like 

Özlüce FSD should be revaluated separately when planning. 

In this study, the importance of production and marketing in forest management has been focused on. 

The studies of production planning carried out in Turkey; such as Eker and Acer (2006), Buğday (2015), 

etc.; should be increased. Also these studies should be tried on plot areas and the most appropriate 

methods or combinations of methods should be determined. Marketing-place strategies, which will be 

implemented together with production-harvesting planning, will contribute to offering quality products 

to both national and international forest products market. In subsequent studies, studies on production 

and marketing activities of tree species with different sensitivities can be made. 
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